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& 2-1: LCD f8XAR1E

RNiE&E  BEREHEA

SUNXI  Allwinner —%&5%! SoC B4 &

LCD Liquid Crystal Display, &R & E a8

MIPI Mobile Industry Processor Interface

DSI Display Serial Interface, ER&R1TEO

18080  Intel 8080LCD [

RGB  XE—M LCD#O, ZEOKEIAZIEARIGE RGB HNE

LVDS  Low-Voltage Differential Signaling —# LCD %0, REMNZERFRMEEER
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H .co mizms®

IEBS—3X LCD & uboot # kernel #3EE LI TN AREF 2 121E:

FRIREnEES

EX—#8Y struct __lcd_panel £5#1&, SLH.cfg_open_flow. .cfg_close_flow BY[EIE KK,

BN TERMR, SEONASATHEINEEFEDEOBEXNE:

=]

BETE

=l LED_panel_init

struct __led_panel

et ELs2Al T IRAHETERT

char name[32]

I M S (T panels.c 89 "panel_armay]]

LCD_power on

1, FIFFEEIR: sunxi_lcd_power_enable

struct disp_lcd_panel_fun func

v

2, BEIOHHEEE: sunxi_lcd_gpio_set value
3, EBpinctriggiAzs: sunxi_led_pin_cfg(sel, 1);

=]

= .cfg_open_flow = LCD_open_flow,

%

N

‘ EURIESES, EESdis FEglcd_diver_nameE—iF

(LA

struct disp_lcd_panel_fun

void (*cfg_panel_info)(struct panel_extend_para i

LCD_OPEN_FUNC(sel, LCD_power_on, 10);

<— LCD_OPEN_FUNC(sel, LCD_panel_init, 10)

1, #5clk lane FIZIHS 18:
sunxi_icd_dsi_clk_enable

LCD_OPEN_FUNC(sel. sunxi_lcd_tcon_enable. 10)

LCD_OPEN_F

2. FEFEIRAES: dsi_des_wr

[ = LCD_bi_open
WIESEIER: sunxi
FFicd_bl_en|

int (*cfg_open_flow)(unsigned int sel);

1 int (*cfg_close_flow)(unsigned ini

|| #EfEFIESDE, AsEEERIRSRO
7| EE RS RS

| WHEER RS

DTS i&fc

£ dts EECHY, FARANEOFTERENNA lcd TR EMER, EEFREELTEETH, WTRF

N

_enable
i_lcd_bacl
S i

8 .cfg_close_flow = LCD_close_fiow,

LCD_OPEN_FUNC(s&l, LCD_bi_close, 10);

LCD_OPEN_FUNC(sel, sunxi_lcd_tcon_disable, 10)

=

LCD_panel_exit /

LCD_OPEN_FUNC(sel, LCD_panel_exit, 10)

]

1. #5clk lane FIEIHS &350 sunxiﬁlcdffclkﬁenable

=

2, HERNERIES: dsi_dcs_wi/su

_lcd_dsi_dcs_write_Opara

LCD_OPEN_FUNC(sel, LCD_power_off, 0); ]

LCD_power_off

1. FMAEE: sunxi_lcd_power_disable

2, BEIOWMHEEE: sunxi_lcd_gpio_set value

3, EEpinctrifY4RZ: sunxi_lcd_pin_cfg(sel, 0);

3-1: FFIRhRIEE

ZHH led BniEO

TR

lcdO
lcdl
lcd2

dsil

dsiO. rgb0. lvdsO. lvdsl. lvdsO+lvdsl. dsiO+dsil

lvds2. lvds3. lvds2+lvds3. rgbl
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1. disp TRIEHES

o % lcd RIMERR:

screen0_output_type = <1>;
dev0_output_type =<1>;

screen0_to_lcd_index BE2FEAM lcd TS

o 1Z lcd BB ERAY:

screenl_output_type = <1>;
devl_output_type =<1>;
screenl_to_lcd_index BREAN lcd TRS
2. lcd HRIGEHES

BREDTS ERSBEETHER/NTHINFRER, FEFER: &8 1/0 B9i&Elcd_gpio_x.
lcd_bl_en, uboot # kernel EZER—HERY, W1 RAZE PD25 AY:

uboot: lcd_gpio_0=<&pio PD 25103 1>}

kernel: lcd_gpio_0=<&pio PD 25 GPIO_ACTIVE_HIGH>;
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4.1 LCD_open_flow

o KRB statics32__LCD_open_flow(u32 sel);

o IhEE: LCD_open_flow RHMIAZERSABURHEREAE—RX, 1781 LCD_OPEN_FUNC
BIRIBN RS BREHITEM, FoEMahT, BHREIZNITZARD BERH,

o RMERAEN:

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;

}

gntE, VAR LCD_OPEN_FUNC >E 7 - ElEEREL, SN TN FRRE, foEM it
KiF EEMZ D NOIRBERRAFAECHBEH, RESERIR,

1. LCD_power_on: 7 LCD BBJ&, BiER 10ms; XNFE—MAFITH LCD #XEFEMIEX
ERILL NS (LR

2. LCD_panel_init: BI#ItA1LER, BYER 50ms; FAREEVBKNE, AJHELTE, XNERE
— AT R IEVIAHEE < 4 R TR YA,

3. sunxi_lcd_tcon_enable: #T7F TCON, BIEiR 100ms; X—F EEEMN, RIRABAIEER
=l

4. LCD_bl_open: ¥TFAEY, BIEE 0ms, BIEI=FREZFEAAENL, XEFZEHIA.

MTE, XEFRFMAAERN EBNFE, HESRFRHNE, BEER, ZTENEMRFT
B,
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VDDIN / o

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.

e 5
< " < »
RESX Y
F23
e | t7
» < Video Packet
&
signal stabilization time IR
T Initial code T 4 LED ON

e g

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 onadding 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).

4-1: power on

4.2 LCD_OPEN_FUNC

o FEURE: void LCD_OPEN_FUNC(u32 sel, LCD_FUNC func, u32 delay);
A AMARTBERBEIARRER, CEXEZIMAZNIT!

S8

sel: led THRE5,

delay: BHITZIBE, BERAEYE, HERAEEN,

func: —MNEREIES, HZEAIZ: void (*LCD_FUNC) (__u32sel), AP B EX MR EMIH
ERES—F . tbin:

— ¢ void user_defined_func(__u32sel) { //dosomething }

IR © HiBEERIRRNBRABE. RE—IRF
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4.3 LCD_close flow

5 LCD_open_flow ¥RZEY2 LCD_close_flow, ERAFEMKFERKEL, FF LCD_CLOSE_FUNC
BATRECEM, FOEMERIT. XBERZEMEARL, FEIULZIMIT.

static s32 LCD_close_flow(u32 sel)

{ LCD_CLOSE_FUNC(sel, LCD_bl_close, 0);
LCD_CLOSE_FUNC(sel, sunxi_lcd_tcon_disable, 50);
LCD_CLOSE_FUNC(sel, LCD_panel_exit, 100);

LCD_CLOSE_FUNC(sel, LCD_power_off, 0);

return 0;

LCD_bl_close: FtxiAE N, XHENXREIRE, APRAIFIARIISIE;
sunxi_lcd_tcon_disable: xi# TCON (BMZFLEAIXEEE) BIER 50ms;
LCD_panel_exit: H1TXxFEMNE, BIER 100ms; (RFEEVAKNE, AI&ERSE)
LCD_power_off: &REXHFBEIR, BIER 0ms,

e

T EZHA K R FES

WAFRE © BRiBeERHERNERAE. RE—TMF
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tofg . tof

VDDIN AN

AVDD, VDDR,VDDB

/5 a

s

—b—lﬂ—
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.

na2

RESX \

MIPJ:LP-00 (ULPM)

MIFT: Turn OFf
Backlight \

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

4-2: power off

4.4 LCD_CLOSE-FUNC

BREKEEY . void LCD_CLOSE_FUNC(u32 sel, LCD_FUNC func, u32 delay);
ER: EMXBIBRRBEIXFERER, BEXEZEMAZHRIT!

o B

sel: led TRZE5,

delay: BHITRIBE, BERMEE, HERAEEN.

o func' — PN EREIESE, HERZ: void (*LCD_FUNC) (__u32sel), BFE2EXHRENTH
B%—mR. thin:

— ¢ void user_defined_func(__u32sel) { //dosomething }
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4.5 sunxi_lcd_delay_ms/us

o RAI:

$32 sunxi_lcd_delay_ms(u32 ms);

s32 sunxi_lcd_delay_us(u32 us).
ERA: ERERER, P32 ER/MFLFIAIER,
B

ms/us. ZEBYET[E],

4.6 sunxi_lcd_tcon_enable/disable

BRERRE:

void sunxi_lcd_tcon_enable(u32 screen_id);

void sunxi_lcd_tcon_disable(u32 screen_id)s
e

17 LCD $=HI28, AR LCDET;

XH LCD 1=#I28, (FLERIFTEIE,

S8

screen_id: lcd TTEZE5],

4.7 sunxi_lcd_backlight_enable/disable

RN REY

void sunxi_lcd_backlight_enable(u32 screen_id);

void sunxi_lcd_backlight_disable(u32 screen_id),
ER: TH /<AL, RENRE dts & lcd_bl_en BLEH gpios
o B

screen_id: lcd FEZE5],

4.8 sunxi_lcd_pwm_enable/disable

o BRERIREL:

WAFRE © BRiBeERHERNERAE. RE—TMF
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e 532 sunxi_lcd_pwm_enable(u32 screen_id);

e 532 sunxi_lcd_pwm_disable(u32 screen_id)s

X3 N B9 AB—E& pwm
S

screen_id: lcd 251,

4.9 sunxi_lcd_power_enable/disable

o RIEREY:
e void sunxi_lcd_power_enable(u32 screen_id, u32 pwr_id);

e void sunxi_lcd_power_disable(u32 screen_id, u32 pwr_id).

ER: FTH/XHF pwm =H128, FTFFE pwm BESMad pwm EH. XINBIE lcd_pwm_ch PRy

o ERA: T H/XHF Lcd BIRE, BEWE boarddts #H B lcd_power/lcd_powerl/

lcd_power2, (pwr_id ¥RiREEZRS])
o S
e screen_id: lcd HHZES5,

e pwr_id : FRIREIRZERS(

R F dts #HY led_powers;

SHRF dts Y led. powerl;
STMF dts AY led_power2;
SRZF dts Y led. power3,

|
w N = O

4.10 sunxi_lcd_pin_cfg

BRI¥RES . s32 sunxi_lcd_pin_cfg(u32 screen_id, u32 bon)s

EA: =%l lcd_pin_power BYEEH] pinctrl-0 /pinctrl-1; &2 dsi &0, =F4! dsi B9 dphys
o S

1: AF;

0: NEZER disable K.

4.11 sunxi_lcd_gpio_set_value

o BREUREL: s32 sunxi_lcd_gpio_set_value(u32 screen_id, u32 io_index, u32 value);

WAFRE © BRiBeERHERNERAE. RE—TMF
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e {EF3: LCD_GPIO PIN Ml b5t =B a B F

o SHHER:

screen_id: lcd TRZES,

io_index : FRIREBIRZERS]:

XN F dts Y lcd_gpio_0;
XY F dts HEY led_gpio_1;
XJRZF dts R lcd_gpio_2;
XN F dts R led_gpio_3.

|
w N = O

value : X¥LZ 10 faitH BB

— 0: T 10 Mtk
— 10 TR 10 HithA T

4.12 sunxi_lcd_gpio_set_direction

BRI¥RES . s32 sunxi_lcd_gpio_set_direction(u32 screenyid, u32 io index, u32 direction);
YEF: 1RE LCD_GPIO PINIA%IA S HET

SRR

screen_id: lcd AmE5,

io_index : tRBEEJRZES]:

XIRF dts H Y led_gpio_0;
X F dts Y lcd_gpio_1;
XN F dts Y lcd_gpios2;
IR F dts BN lcdegpio_3.

|
w N~ O

value : XJLZ 10 23

— 0: XRZI0EENIEN;
— 1: XN 10 EBEREL;

4.13 sunxi_lcd_dsi_clk_enable/disble

o BRERREY:

e 532 sunxi_lcd_dsi_clk_enable(u32 scree_id);

e 532 sunxi_lcd_dsi_clk_disable(u32 scree_id)s

WAFRE © BRiBeERHERNERAE. RE—TMF
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o EF: PR dsi ZHORFMER, fE/E/XH dsi MIHAEEN T clk 55, HMEXGEHBIEERNE
Fo

o B

e screen_id: led FEZES,

4.14 sunxi_lcd_dsi_dcs_wr

BREREREY : s32 sunxi_lcd_dsi_dcs_wr(u32 sel, u8 cmd, u8* para_p, u32 para_num);
ERA: XRER dcs GigE
B

e cmd: dcs E@mLAR
para_p: dcs s HIS R IG I

para_num: dcs EapSHISE ML, BN byte

4.15 sunxi_lcd_dsi_dcs_wr_2para

BRIEEEY . s32 sunxi_lcd_dsi_dcs_wr_2para(u32 sel, u8 cmd, u8 paral, u8 para2);
EF: XIFRY des Bi21E, 1z H R R TS
o SN

e cmd: decs E@ESAR

paral: dcs E@<THE—TSHRE
A
2

NEZDPSHAS

para2: dcs 5@n

sunxi_dsi_dcs_wr_Opara, sunxi_dsi_dcs_wr_lpara, sunxi_dsi_dcs_wr_3para,
sunxi_dsi_dcs_wr_4para, sunxi_dsi_dcs_wr_5para & X 5 dsi_dcs_wr_2para K, =7
MESEHHNE,

4.16 sunxi_lcd_dsi_dcs read

BRIEEEY . s32 sunxi_lcd_dsi_dcs_read(u32 sel, u8 cmd, u8 result, u32 num_p).
ER . dsi %2k,
o

sel: led TEAZES,

WAFRE © BRiBeERHERNERAE. RE—TMF
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o cmd: EFENNFTFES
e result: BFEFOEEUZOMNEE, AR XMBITRILER BT EREIREAYED
o nuM_p: EBHBTFEREEFTH, BRSARIEEIETIEH,

4.17 sunxi_lcd_dsi_gen_write

o RENJIFEAL: s32 sunxi_lcd_dsi_gen_write(u32 screen_id, u8 command, u8 *para, u32
para_num)

o EM: SRR gen TIRIE

o S

e cmd: gen E@MSHA

e para_p: gen Hen RIS IAIE

para_num: gen Ban SIS, B byte
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5.1 RIEGhZEF

Property

Value Comment

lcd_driver_name XXX  1EERIKEN, AREIEDAF struct __lcd_panel B9 name 1B,

5.2 FEFIEORART

Property Value

Comment

led_if 0, 3,
lcd_dsi_if 0, 1,
lcd_lvds_if 0, 1,

lcd_hv_if 0, 8

0: HVYRGB#ZO; 3: LVDS#:4: DSI#0O

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

0: Single Link( 1 clock pairt3/4 data pair)1: Dual Link(8 data
lane, B 4% lane &R —4+ KRR, FHERVEBEEER)2: Dual
Link (8 4 lane 228K R, EETYIENR, BRIME—
¥)

0: 717 RGB itk 8: &7 RGB Hith

5.3 EdERMRE

E—ANENEFINT
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Parameter Symbol Min. Typ. Max. Unit
MIPI data frequency FDATA 955 99 1000 Mbps
Horizontal display area THD 1200 pixel
HS period time TH 1275 1341 1342 pixel
HS pulse width THPW 1 1 1 pixel
HS back porch THBP 32 60 60 pixel
HS front porch THFP 42 80 81 pixel
Vertical display area TVD 1920 H
V'S period time TV 1981 1981 1982 H
V'S pulse width TVPW 1 1 1 H
V'S back porch TVBP 25 H
V'S front porch TVFP 35 | 35 [ 36 H

5-1: BERNF

Property Value Comment

lcd_x 1200 ETRENKEGREHRE, USRI PIERPIE

led_y 1920 ETREMNEETH, UMERSPERPNE

lcd_hspw 1 BTRLESHNEE. BAA 11 dclk B8dE]

lcd_hbp 61 gEMITIE: TRAFES (hsync) TR, BIBEBEUEHHBZER
dclk B9 cycle M5, BERFESEX; lcd_hbp = 3FRE hbp + 3£
PF7E9 hspw

lcd_ht 1341 #E—1728 dclk B9 cycle MK

lcd_vspw 1 BAEL ESNEE, EMUAT

lcd_vbp 26 87ELE5 _(vSync) FHia, FIBEREIBRITHIAZEIRTTE, BiF
7[EFESX; lcd_vbp = SEFRRY vbp+ EFREY vspw

lcd_vt 1981 $E—MEITHE

lcd_dclk_freq 165 BrGEREIEIRE (B8 MHz) :© led_dclk_freq=lcd_ht*
lcd_vt * fps

5.4 BXEicE

Property Value Comment

lcd_backlight 0~255 BAEERINE

lcd_pwm_used 0, 1 0: AMEHR pwm ATEX 1: FHpwmiATEY

lcd_pwm_ch pwm BB BIEEREEEZINEES

lcd_pwm_freq ~ 50000 Ed&E PWM ESHIRZE, LI Hz,

lcd_pwm_pol 0, 1 WEE PWM 5SS EERIRME 0: active highl: active

low;
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Property Value Comment

lcd_bl_n_percent 0~100 #¥BREIE, n 7 (0-100): IIHEERHIT=EIELER LCD R
1, RREENSEREZAARAESELN, UESETHKL
40 lcd_bl_0_percent=10, FEEIE 0% BI=EEFERK 10%,
BI=ELLERER 10%

lcd_bl_en

BoLfEReR, M, BREEREHE, BTHENERLTBRIBE EHMERE pin 2
PH18, dtsECEMT:

# uboot-board.dts BT 5 :
lcd_bl_en=<&pio PH18103 1>;

# board.dts B3&0 T :
lcd_bl_en =<&pio PH 18 GPIO_ACTIVE_HIGH=>;

BX: PH18 k=B FAFTH LCD B¢, T, RIASEBEF.

S8

F—PNZF: pin FS;
o FAKE: haenER: 0 AN, 1 REE;
o E=1THZF:. NEEBF,
— 0: A EESES,
— 1. MEAEEEEE L,
— 2. FRAFRMIBFERE T L
— default: FCREINIRE, BNEEE LRI
o FIUNFE: IXENEEI e 3FRIXTIAESTTBER 30
o FENMHFE: RRHIAME; BIRYIEE WA, Z3|M@mHENEFT: 0 HIKEF, 1 hEHE
¥,
o GPIO_ACTIVE_HIGH: fAREZEREIAMLEET;
e GPIO_ACTIVE_LOW: KREERIRIAFHEBETF,

5.5 #OMFHIZE,
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Property Value Comment

lcd_dsi_lane 4 RE dsi it data lane Wk E; &= dual-dsi, BEHH
H 8 data lane, ZEIXZIE 4,

lcd_dsi_port_num 0, 1 DSIREport#=Z (0: —1 port; 1: F port) o

lcd_tcon_mode 0, 4

lcd_tcon_en_odd_even_diy 1

lcd_lvds_colordepth 0, 1

lcd_lvds_mode 0, 1
lcd_hv_clk_phase 0,
1,
2, 3
lcd_hv_sync_polarity 0,
1,
2, 3
lcd_hv_de_polarity 0, 1
lvdsO_lane_np_inv 0~31
lvdsl_lane_np_inv 0~31
lvds_even_odd_dir 0, 1

0: tcon K—MEGRDEERFREIZLF D DSIHEIR 1.
tcon F—MEGR D EEGRERELLM S DSI RER

0: 8bit per color(4 data pair)1: 6bit per color(3 data pair)
0: NS model: JEDIA mode

0: 0 degreel: 90 degree2: 180 degree3: 270 degree

0: vsync active low, hsync active lowl: vsync active
high, hsyncactive low2: vsync active low, hsync active
high3: vsync active high, hsync active high

0: deactivelow 1: de active high

1% E lvds0 lane BY NP 1R14& %, 3511, [bit0:bit3] X¥Rz
data lane0O~lane3, bit4 347 CLKlane

% E lvdsl lane BY NP #RE&04% , ‘2£5 I, [bit0:bit3] XY
data lane0O~lane3, ' bit4 37 CLK lane

0: lvds dual-link even_“odd order defaultl: lvds
dual-link even_odd order reverse

5.6 2 RBUREX

Property Value Comment

lcd_frm 0, 1, 2 0: RGB888-- RGB888 directl: RGB888 -- RGB666 dither2:
RGB888 -- RGB565 dither

lcd_rb_swap 1 1: AR tcon IR RGB A R NEM B N E

lcd_start_delay 0~10 mipi-dsi BEaIJLTHILAZERY, TJLUELESE

5.7 ERIMEBENESR

BRIEBREREE, NRFEEARRBRLINIIE [disp] TRPEX, ARG (lcd] BB ERRY
FIFERMERM disp FEXH—H, bl TEmrIfFF:

&disp {
/*VCC-LCD */
dclsw-supply = <&reg_sw>;
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/* VCC-LVDS and VCC-HDMI */

bldol-supply = <&reg_bldol>;

/*VCC-TV */

cldo4-supply = <&reg_cldo4>;
b

Hrfh-supply @EEM, 7E-supply ZBINFRFENEEEN, FEIBNEERXHNETF. E£=/5
ERI% <&reg_sw> N AZFE board.dts B9 regulator0 Tk El, AE lcd T, MREBFEA
reg sw, MERTEXEERIT, dclsw XJLZ dclsw-supplyo

((lcd_power="" dclsw” ; )

BT u-boot FtH axp IXK&hH display Iz, A%, EIIEERENEHEE, ~HTEEEHER
A, INEWEHE, BLUTRS:

£ u-boot 2018 FR, axp ENRIAZEML bldol XAEM axp R REXBEZF, FRLAEEE xxx-supply
AIBHEERIFIE IR axp O BIE N K 2o

5.7.1 lcd_power

N EESRESSEI. ZBEEAKREERRAIFEZENE

[a_'\1§|J: lcd_power= “vcc-led” ; ]

FCE regulator W& F, BB 2 G, FEERIEDBERMENIEOHITH. XaEH,

AR NREZSTBRFENTH, NEX lcd_powerl, lcd_power2 %,

5.7.2 lcd_pin_power

F7% lcd_power =, XHRAFPIREZG, FREXREPEERE, MERMERETHE
RIREhZ mifERe, EREEIZ B, ZBIERAKEE |0, phy 9B, BRinftEZNAEZRZE
%, ARG EENFERESBRELEZR=NE .

[H_TWJ: lcd_pin_power= “vcc-pd” ; ]

AR NMRFEZA, WA lcd_pin_powerl, lcd_pin_power2 &, B&7T leddx 29, XEB
FRIAE AT BER pwm 3T Rz & HIRYE R,

5.7.3 lcd_gpio_x

# uboot-board.dts BT 5 :
lcd_gpio_0=<&pio PD 25103 1>;

#board.dts 5iA0F:
led_gpio_0 = <&pio PD 25 GPIO_ACTIVE_HIGH>;
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& X led_gpio_0 5|R#% PD25,

o F—IHF: pin FS;
o FETNEF: INRESEC: 0 RN, 1Rk,
o E=1HZF: WEBMH,

- O *TTWDBEEIIZHJ_JBHILJ\,
— 1: WJEWEBEEIZHJ:;F_L)
— 2. MARAEBER T,
— default: ARERRINAZ, BIEEE AL
o EMNTF: Wrhae1. 3 REwNEEBFR 3o
o FERANMHF: RTAINE;, IR RENHEE, Z5IMEENEFT: 0 EBEF, 1 ASE
e GPIO_ACTIVE_HIGH: RRECEmMAINELS BT,
e GPIO_ACTIVE_LOW: HRECERKEINEH BT,

AR NREZ gpio HIFEES, NEX lcd_gpio_0, lcd_gpio_l&%,

5.7.4 pinctrl-0 # pinctrl-1

FEE lcd TR, SWEFEREEME R, REEE pinctrl-0 # pinctrl-1 WEF T, A
REIE X3, filF:

pinctrl-0 = <&dsi0_4lane_pins_a>;
pinctrl-1 = <&dsi0_4lane_pins_b>;

& 5-T/RRIE PRV ERI R R

#0O BRI E R TP

rgb rgh24_pins_a # rgb24_pins_b RGB Rz, MEHIBRLIZER
24, RGB888

rgb rgh18_pins_a M rgb18_pins_b RGB B0, MEHIERER
16, RGB666

lvds0 lvdsO_pins_a # lvds0_pins_b Single link LVDSO #OEHIE
X (lcd0)

lvds1 lvds1_pins_a # lvdsl_pins_b Single link LYDS1 #Z#OE/MIE
X (lcd0)

dual- lvdsO_pins_a. lvdsl_pins_a #[I Dual link LVDSO0+1 & H)

lvds0+1 lvdsO_pins_b. lvdsl_pins_b EX (lcd0)

dsio0 dsi0_4lane_pins_a 1 dsi0_4lane_pins_b 4 lane DSI0 FEOEBRIEX
(lcd0)

dsil dsil_4lane_pins_a 1 dsil_4lane_pins_b 4 lane DSI1 RZOEMIENX
(lcdl)
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#0O BRI TP

dual- dsi0_4lane_pins_a. dsil_4lane_pins_a #[ Dual link DSI #&OERIE X

dsi0+1 dsi0_4lane_pins_b. dsil_4lane_pins_b (lcdO)

lvds2 lvds2_pins_a # lvds2_pins_b Single link LVDS2 #OE/IE
X (led2)

lvds3 lvds3_pins_a #1 lvds3_pins_b Single link LVDS3 O EMIE
X (lcd2)

dual- lvds2_pins_a. lvds3_pins_a Dual link LYDS2+3 $Z &

lvds2+3 lvds2_pins_b. lvds3_pins_b EX (led2)

ATHGE, BIBEFMEFaRF—BNET, HRERN a NERIERE, brNio_disable BT

REXH,

Bix, FEERAMAREINERER, PTG FEXFE RN,

pinctrl-0 = <&rgh24_pins_a>, <&xxx_pins_a>;
pinctrl-1=<&rgh24_pins_b>, <&xxx_pins_b>;
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I mipi-DsI

6.1 LCD iz OKE!

1. Single-dsi

(1) fEF dsi0 MM, FEIENTERENT:

6-1: dsi0 it~ EE

&lcd0 {
lcd_used =<1>;
status = "okay";

led_if = <4>;
}

(2) fEM dsil

M4 HiAY,

6-2: dsil HHREE

&lcd1 {
led_used =<1>;
status = "okay";

led_if =<4>;
k

2. Dual-dsi

(1) FEOR dsi0 #HKREERR, dsil ZRFBERN, FEIENTEEENT:
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BEx

6-3: dual-dsi HHREE

&lcdo {
lcd_used =<1>;
status = "okay";

led_if = <4>;

led_dsi_port_num =<1>; a
lcd_tcon_mode = <4>;

lcd_tcon_en_odd_even_div =<0>;

e
(2) B#EORZ dsi

AEHEERENT:

6-4: dual-dsi i R~=EE-1

&lcdo {
lcd_used =<1>;
status = "okay";

led_if = <4>;
led_dsi_port_num =<1>;
lcd_tcon_mode = <4>;
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l lcd_tcon_en_odd_even_div =<1>;
5

J

6.2 DTS i&fd

SR T #ERY, IFEBDTS S D BRIV,

6.2.1 single-mipi-dsi0

&lcdo {
[ RIREHiERE ¥/
lcd_used =<1>;
status ="okay";

[*EFEEOMELR ¢/
led_if =<4>;
lcd_dsi_if =<0>;

[* BRE R ¥/

led_x =<1200>;
led_y =<1920>;
led_dclk_freq  =<157>;
lcd_hbp =<50>;
lcd_ht =<13303;
led_hspw =<10>;
led_vbp =<20>;
led_vt =<1960>;
lcd_vspw =<4>;

[* EHEE Y/
led_backlight =<50>;
led_pwm_used * =<1>;
lcd_pwm_ch =<0>;
led_pwm_freq  =<50000=;
lcd_pwm_pol =<0>;

led_bl_en=<&pioPH18103 1>;
lcd_bl_0_percent =<5>;

[FEOFMEE */
lcd_dsi_lane  =<4>;

[* /OB MM EBRRE */

lcd_powerl ="cldo4";

lcd_power2 ="cldol";

led_gpio_0=<&pio PD221031>;

pinctrl-0 = <&dsi0_4lane_pins_a>;

pinctrl-1 = <&dsi0_4lane_pins_b>;
L

lcd_driver_name ="SQ101D_Q5DI404_84H501";

lcd_start_delay =<5>; //ERaEITITER, LS
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6.2.2 single-mipi-dsil

&lcdl {

lcd_used
status

led_if

led_x
led_y

led_hbp
led_ht

lcd_vbp
led_vt

g

/" BRREDESE ¥/

lcd_driver_name

[T RO RAE ¢/

[ EEERIE */

led_dclk_freq

lcd_hspw

led_vspw

[ HRECE */
lcd_backlight
lcd_pwm_used
led_pwm_ch
led_pwm_freq
led_pwm_pol
lcd_bl_en =<&pio PH 18 1.0 3 1>;
lcd_bl_0_percent =<53;
[FEOEMISE */

led_dsi_lane

lcd_start_delay

/¥ /OB EBRELE */
led_powerl ="cldo4";
lcd_power2 ="cldol";

led_gpio_2 =<&pio PD 221,03 1>;
pinctrl-0 = <&dsil_4lane_pins_a>;
pinctrl-1=<&dsil_4lane_pins_b>;

="SQ101D_Q5DI404_84H501";

=<5> //ETETER, BLSHK

6.2.3 dual-mipi-dsi

DIRARE 2k U LRV, SERREREZE 8 FIE lane FREIERE/R, HAPPUK lane Zix—E!

BERFNEGRER, ZI—BBEGEKEEER. K& dts HFE

ICdO :I'-_-|'-/|£\\’

(10 3588

ABREHS IC ZFESSME, REEFTHAEFE MIPI-DSI §45

AE, dual-mipi-dsi BERENZ
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&lcdo {
[* FRIRENIELE */
lcd_used =<1>;
status ="okay";

led_driver_name ="lq101r1sx03";

lcd_tcon_en_odd_even_div =<15;

[* /OB BIRERE */
lcd_power ="yccl8-led";
lcd_powerl ="vce33-led";
led_pin_power | ="vcc-pd";

I

[FEFROMER */

lcd_if =<4>;

[ EEERERF */

led_x =<2560>;

led_y =<1600>;
lcd_dclk_freq  =<268>;
lcd_hbp =<80>;

led_ht =<2720>;
led_hspw =<32>;
led_vbp =<37>;

led_vt =<1646>;
lcd_vspw =<6>;
[*BREEE */

lcd_backlight ~ =<50>;
lcd_pwm_used  =<1>;
lcd_pwm_ch =<0>;
led_pwm_freq  =<50000>;
lcd_pwm_pol =<0>;
lcd_bl_en = <&pio PH10103 1>
[ EBOFEMGE */
lcd_dsi_lane  =<4>;
lcd_dsi_port_num =<1>;
lcd_tcon_mode =<4>;

led_gpio_0 =<&pioPH 1110315
led_gpio_1 =<&pioPH121031>;
pinctrl-0 = <&dsiOn4lane_pins_a>, <&dsil_4lane_pins_a>;
pinctrl-1 = <&dsi0_4lanexpinszb>, <&dsil_4lane_pins_b>;

6.3 IXzNIZHE

SE R

uboot-2018:

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

SQ101D_Q5D1404_84H501H.c

kernel:
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bsp/drivers/video/sunxi/disp2/disp/lcd/SQ101D_Q5DI404_84H501H.c

FMTIL A BN E, BaHEHREHHREE (RepPRBETEER IR ED)

o WRIBFMEPH L THER, 5EM LCD_power_on. LCD_power_off EREHIE X ;

e ERVBKIESHERE des B, ¥ T 1E lcm_initialization_setting[] HBI®]; #Hig
< HE generic A, MiZ1E LCD_panel_init K %1% A sunxi_lcd_dsi_gen_write .
sunxi_lcd_dsi_dcs_write #EOSEMAIBHIRE 3T dual-dsi 5, %A dsi #EXSRHIT
s, WEMELSHBRERAMXIEZEO, FTXIAIZE sel + 1, £FIzh: drivers/video/
sunxi/disp2/disp/lcd/lq07911sx01.c )

o EEEM R/ FEIKRBRMEEEFERY, T{&24 LCD_open_flow . LCD_close_flow FHEYIERT,
ENEEREmMNEIR T, FAEEERK.

TN EERE, EFERMAM— KR, EFEREROT:

o TERIXTPPELL struct __lcd_panel WEE, HA.name FEEERHEE RS .name EE, B
FEE dts P lcd_driver_name BIE—H¥;

o ECXFIRTNE R THY panel.c M panel.h, T2 BLEIAELZE panel array FRFTIE RIZ 7R A0 **str-
cut__lcd_panel** BN 235%t, panel.h FfE **strcut_wled_panel*™ B9ERE,

o &2 Makefile, 7£ lcd RIBEEHEFRHILE—HKBT Makefile ST disp-objs R FTIE NI AR DR IR EA.0
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LVDS

7.1 LCD i fEOER!

7.1.1 Single-lvds

(1) M Ivds0 #EORMEY, FEIRNEERENT:

7-1: lvdsO ¥ H R S E

&lcd0 {
lcd_used =<1>;
status = "okay";

led_if =<3>;
pinctrl-0 = <&lv

pinctrl-1 = <&lv
}

W, FEIRNETEEENT:

7-2: lvdsl R EE

&lcdo {
lcd_used =<1>;
status = "okay";

led_if =<3>;
led_lvds_if =<2>;

pinctrl-0 = <&lvdsl_pins_a>;
pinctrl-1 = <&lvdsl_pins_b>;
}
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(3) M Ivds2 MY, FEISNEERENT:

7-3: lvds2 mEnEE

&lcd2 {
lcd_used =<1>;
status = "okay";

led_if=<3>;

pinctrl-0 = <&lvds2_pins_a>;

pinctrl-1 = <&lvds2_pins_b>;
}

(4) 6 lvds3 EOHHE, EETENTERBMNT: @

&lcd2 {
led_used =<1
status ="oka

led_if =<3>;
led_lvds_if =<2>;

pinctrl-0 = <&lvds3_pin
pinctrl-1 = <&lvds3_pins_b>;
s

7.1.2 dual-lvds

(1) fEF dual-lvdsO+1 #EOmHE, EEIFIENETERBWNT:
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7-5: dual-lvdsO+1 E R =EE

&lcd0 {
lcd_used =<1>;
status  ="okay"; @

led_if =<3>;
led_lvds_if =<1>;

pinctrl-0 = <&lvds0_pins_a>, <&lvdsl_pins_a>;
pinctrl-1 = <&lvds0_pins_b>, <&lvdsl_pins_b>;

7-6: dual-lvdsO+1 R =E-1

&lcdo {
lcd_used =<1>;
status  ="okay";

led_if =<3>;
led_lvds_if =<1>;

pinctrl-0 = <&lvds0_pins_a>, <&lvdsl_pins_a>;

El

pinctrl-1 = <&lvds0_pins_b>, <&lvdsl_pins_b>;
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(2) fEHA dual-lvds2+3 EaHE, FEIEMNTEEENT:

7-7: dual-lvds2+3 iR = El

&lcd2 {

lcd_used =<1>; ®
status  ="okay";

led_if =<3>;

led_lvds_if =<1>;

pinctrl-0 = <&lvds2_pins_a>, <
pinctrl-1 =<&Ilvds2_pins_

7-8: dual-lvds2+3 HH R EE-1

&lcd2 {
lcd_used =<1>;
status  ="okay";

led_if =<3>;
led_lvds_if =<1>;

pinctrl-0 = <&lvds2_pins_a>, <&lvds3_pins_a>;
pinctrl-1 = <&lvds2_pins_b>, <&lvds3_pins_b>;
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L J

7.2 DTS i&fd

BT lvds MU AR ELREIEZINGGED, —RBEAFETENGL, IFENIBL SoC kAl
B]o FTIAXERY lcd_driver_name #&kIBZ" default_lcd” , HAMRE LUAMIBHNBEHENMBE
IBe SBEAT RN, 1BEDTS ERS BRI/,

7.2.1 LVDS Single link
1) lvdsO &

o 7E lcd0 T RIEAT;

o lcd_if 9 3 %R lvds Lt ;

o TERIEE, FE /0. PHY. FHE, RNEMUKLERE /0. BTt pwm BE,
o TERMES, REENF,

&lcdo {
[* RIREhIERE ¥/
lcd_used =<1>;
status ="okay';
lcd_driver_name /="default_lcd";
[* EFEEOMRELR ¢/
led_if =<3>;
lcd_lvds_if =<0>;
[* BRE R ¢/
led_x =<1280>;
led_y =<800>;
lcd_dclk_freq  =<70>;
lcd_hbp =<20>; //lcd_hbp =hbp + hspw
led_ht =<1418>;
led_hspw =<10>;
led_vbp =<10>; //lcd_vbp =vbp + vspw
led_vt =<814>;
lcd_vspw =<5>;
[ EREEE */
led_backlight =<50>;
led_pwm_used  =<1>;
lcd_pwm_ch =<0>;
led_pwm_freq  =<50000>;
led_pwm_pol  =<0>;
led_backlight =<50>;
led_bl_en =<&pioPD211031>;
[ EOFMGE */
lcd_lvds_colordepth = <0>;
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lcd_lvds_mode  =<0>;

| BRI

led_frm =<0>;

[ |/OEMIFNERIRACE */

lcd_power ="vcc-led";

pinctrl-0 = <&lvds0_pins_a>;

pinctrl-1=<&lvds0_pins_b>;
L

2) lvdsl Bg&

lvdsl 5 lvdsO WEEX 72

o lcd_lvds_ if 9ERN 2;
e pinctrl-0 = <&lvdsl_pins_a>; pinctrl-1 = <&lvdsl_pins_b>;
3) lvds2 EdE

lvds2 5 lvdsO WEEX 72

o MEEMNE lcd2 T,
e pinctrl-0 = <&lvds2_pins_a=ypinctrl-1 = <&lvds2_pins. b=>;

4) \vds3 BcE

lvds3 5 lvdsO WEEX 72

[ ] @aﬁﬁfﬁ‘f lCdZ -'ﬁ/-\\;
o lcd_lvds_if &R 2;
e pinctrl-0 = <&lvds3_pins_a>ypinctrl-1 = <&lvds3_pins_b>;

7.2.2 LVDS Dual link

1. 2 LEE—1F, 8datalane, SoC M%& 4 % lane BRI —FHNBRE, FHERNEBHE
o

1) dual_lvdsO+lvdsl

&lcd0 {
/* RIRBhERE */
lcd_used =<1>;
status ="okay";
lcd_driver_name ="default_lcd";
lcd_backlight =<50>;
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[* EFEEOMRELR ¢/
led_if =<3>;
lcd_lvds_if =<1>;

/* BRE R ¥/

led_x =<1920>;
led_y =<1200>;
led_dclk_freq  =<150>;
lcd_hbp =<80>;
led_ht =<2064>;
led_hspw =<16>;
lcd_vbp =<T>;
led_vt =<1211>;
lcd_vspw =<3>;

[* EHEE Y/
led_backlight =<50>;
led_pwm_used  =<1>;
lcd_pwm_ch =<2>;
led_pwm_freq  =<50000>;
led_pwm_pol =<0>;

led_bl_en  =<&pioPJ271031>;

[FEOFMEE */
lcd_lvds_colordepth = <0>;
lcd_lvds_mode  =<0>;

[* BRGRRAEX */
led_frm =<0>;

[ |/OEMFEBIRECE */

led_gpio_ 0 =<&pioPI11031>;
led_pin_power ="bldo5";

lcd_power ="dclsw";

pinctrl-0 = <&lvds0_pins_a>, <&lvdsl_pins_a>;
pinctrl-1 = <&lvds0_pins_b>, <&lvdsl pins_b>;

1

2) dual_lvds2+lvds3
dual_lvds2+lvds3 5 dualZlvdsO+lvdsl NFEXFIE:

o ECEMIE lcd2 T

e pinctrl-0 = <&Ivds2_pins_a>, <&lvds3_pins_a>; pinctrl-1 = <&lvds2_pins_b>,
<&lvds3_pins_b>;

2. VB EEERITRE, 8TMFRE&BE 4% lane, RTMRE—HFES, DPEM timing —#F, ICX
BRE2BGEERISMNREL, KUNE (ESLNE) ,

3) lvdsO+lvdsl

&lcd0 {
[* RIREhIEE */
lcd_used =<1>;
status ="okay";
lcd_driver_name ="default_lcd";
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[*EFEOMET */
led_if =<3>;
lcd_lvds_if =<0>;

[* BREREE ¢/

led_x =<1280>;

led_y =<800>;

led_dclk_freq  =<70>;

led_hbp =<20>; //lcd_hbp =hbp +hspw
led_ht = <1418>;

lcd_hspw =<10>;

lcd_vbp =<10>; //lcd_vbp =vbp + vspw
led_vt =<814>;

lcd_vspw =<5>;

[* EREE Y/

led_backlight  =<50>;

led_pwm_used  =<1>;

led_pwm_ch =<0>;

led_pwm_freq  =<50000>;

led_pwm_pol  =<0>;

led_backlight =<50>;

lcd_bl_en =<&pioPD211031>;

[ EBEOEMIGE */

led_lvds_colordepth = <0>;
lcd_lvds_mode  =<0>;

[* BRI Y/
led_frm =<0>;

[ /OB EBRECE */

lcd_power ="vee-led";

pinctrl-0 = <&lvds0_pins_a>, <&lvdsl_pins_a>;

pinctrl-1 = <&lvds0_pins_a>, <&lvdsl pins_a>;
L

4) lvds2+lvds3

lvds2+lvds3 5 lvdsO+lvdsl FEEBXFIE:

o BREMIE lcd2 54
o lcd_lvds_if 9B 2;

e pinctrl-0 = <&Ivds2_pins_a>, <&lvds3_pins_a>; pinctrl-1 = <&lvds2_pins_b>,
<&lvds3_pins_b>;

7.3 IRzhi5HE

SZ R

uboot-2018:
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brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd/default_panel.c

kernel:
bsp/drivers/video/sunxi/disp2/disp/lcd/default_panel.c
FWTFL ARG, BIeLHRYaIRNEEEE RehhREBBIMEE RIRoiE0) .

o RIERMIS P ETEBER, 52 LCD_power_on. LCD_power_off REHIENX ;
o HEHREIEMIRL FIVIRERIREEFERY, BI{EEX LCD_open_flow . LCD_close_flow HBYAERY,
ENERENEIRT, FEESEK.

TN EEE, EFERRAM—1EE, EREREROT:

o TERIRTPPIELX struct __lcd_panel WEE, HA.name FEEREERIKIMN.name EE, B
FEE dts P lcd_driver_name BIE—¥;

o BCXFRIRENE R T panel.c M panel.h, EE2BLEIIELZE panel_array FRHETIE WA 700 **str-
cut __lcd_panel** W& 2155, panel.h BFFIE **strcut __lcd_panel** BYESER,

o 1EEX Makefile, 7 lcd BRIREHHE FHI_E—KBI Makefile ST Hf disp-objs N FE NI 7M1 EIRE.0
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) rGB

RGB#IEZEOAGELEFEXFRHVED (Horizontal E% ] Vertical E%) »

B LCD B2 5=k BITRELL N gamma, BEBANIKES, B RGB A A IFERIL
EZ5MNOE, TAEd RGB BMIXY LCD B#1TEE, FIUZEE—MRGBEOR, BAREEY
e, BAXTMRSRHEIMINIEM L SoC KH1TECE, tbin SPIF 12C %,

8.1 LCD iz OKE!

1. f£/A RGBO EMHE, FEIENETERENT:

&lcd0 {
lcd_used =<1>;
status = "okay";

led_if =<0>;
}

2. £ RGB1 EMMRY, FEEIENEREENT:

8-2: rgbl HIHTREE

&lcd2 {
led_used =<1>;
status = "okay";
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l led_if = <0>; J
I3

8.2 DTS i&fd

B ERE . — MERRAETEFTENN AR

HESHERRN 18, FAIRXM RGB #HOANHTEO, HENBRUNZRHTED, ENEENER
N EBERTEL N HERA AR — MR ENEOEEHITED,

NI FI B RS ST 24bit RUIEE, HRERMNANMEEREE LHEEMHE, NRE 24 RN
¥ 24bit, JIRI2A 18 RN HF 18bite ¥FFH1T RGB Ay, ZHAIZ/NTF 24 BY, FEHERNIZ
ERERS MO ETHSUMBEFRL, XFRNRRARRARDNVEEHE,

RGBEZOBRMEL AR, RIBAEKRREFAEMAN, B LIBRIEEZYLF DE KL

1. Hsync+Vsync
2. DE (DataEnable)

8.2.1 #17 RGB0. &M

HENEEHTT RGB # MM, FEEREEHTFEXDE 24 i, 18 fifl 16 I, RAMEZMW
MZESZE pin mux &4&, 0K LCD FABSFRIMFLL SoC ZHFRIMUEED, HAREEEEFED
T30

&lcdo {
/* RIRBhERE */
lcd_used = Qi
status ="okay";
lcd_driver_name ="default_lcd";
[P IEFRORARR */
led_if =<0>;
lcd_hv_if =<0>;
[ EEERNF Y/
led_x =<800>;
led_y =<480>;
led_dclk_freq  =<33>;
led_hbp =<46>;
lcd_ht =<1055>;
lcd_hspw =<0>;
lcd_vbp =<23>;
led_vt =<525>;
led_vspw =<0>;
[ BHERE */
lcd_backlight =<50>;
led_pwm_used  =<1>;
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led_pwm_ch =<8>;
led_pwm_freq  =<50000>;
lcd_pwm_pol =<0>;

led_bl_en  =<&pio PD 27 GPIO_ACTIVE_HIGH>;

[ EOFEMEE */

lcd_frm =<0>;
lcd_hv_clk_phase =<0>;
lcd_hv_sync_polarity=<0>;

[* BRRRAEX */
led_frm =<0>;

[ |/OEMFEBIRECE */

lcd_power ="vcc-led";

led_pin_power  ="vcc-pd";

pinctrl-0 = <&rgb24_pins_a>;

pinctrl-1=<&rgb24_pins_b>;
L

8.2.2 #17 RGB0 &1

#17 RGB Z18%FH1T RGB Ki%, MHARIRERA—RERLHIE, RE2BBET S ERA
REB—NMERIVEIER ST, ARAXMFRY RGB EOFZEH1T RGB,

[E#5H17 RGB O —# EFHANFE BT AR AR ERTT RGB 20, REMBIFLE
BT RITo
V#I5

XERTEIEWE, MTREO, SoC BRABBENAWA LR picel, FIURMNEENFHE BEHR

lcd_dclk_freq * 3 = lcd_ht * led_vt * 60, 8% lcd_dclk_freq = led_ht * 3 * led_vt * 60, B4 3 & lcd_ht B4 3 &
led_dclk_freqe

(1 3588

TEEHIA led driver IC 2 stv7789v, BHEEMiAL, MRKMIEOMYLE SPI, FRAXZ TR spi EHECE, IEzNEEA
gpio & spi Y, FRLLXEEBRECE gpio IhEE,

&lcd0 {
[* RIREhikRE ¢/
lcd_used =<1>;
status ="okay";

lcd_driver_name ="st7789v";

[FEFEOMMER */
led_if =<0>;
led_hv_if =<8>;

[ RERNE ¢/

led_x =<240>;
led_y =<320>;
led_dclk_freq  =<19>;
led_hbp =<120>;
;10+20+10+240*3 =760 real set 1000
led_ht =<850>;
lcd_hspw =<2>;
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lcd_vbp =<13>;

led_vt =<373>;
lcd_vspw =<2>;

[* EHEE Y/

led_backlight =<50>;
led_pwm_used  =<1>;
lcd_pwm_ch =<8>;
led_pwm_freq  =<50000>;
led_pwm_pol =<0>;
lcd_bl_en =<&pio PB 1 GPIO_ACTIVE_HIGH>;
[ EOFMGE */

lcd_hv_clk_phase =<0>;
lcd_hv_sync_polarity= <0>;

* BRREX Y/
lcd_frm =<1>;

[ /OB BIRELE */

led_power ="vecc-led";

led_pin_power ="vcc-pd";

lcd_gpio_0 =<&pio PD 9 GPIO_ACTIVE_HIGH>; //reset
led_gpio_1 =<&pio PD 10 GPIO_ACTIVE_HIGH>; //cs
led_gpio_2  =<&pio PD 13 GPIO_ACTIVE_HIGH>; //sda
led_gpio_3 = <&pio PD 12 GPIO_ACTIVE_HIGH=>; //sck
pinctrl-0 =<&rgb18_pins_a>;

pinctrl-1 =<&rgh18 pins_b>;

}

8.3 IXzEhIZE

SE R

uboot-2018:
brandy/brandy-2.0/u-boot=2018/drivers/video/sunxi/disp2/disp/lcd/default_panel.c
kernel:

bsp/drivers/video/sunxi/disp2/disp/lcd/default_panel.c

FIOTFILU M A B, BEREHRIRENEKMHRE (RehPrRERITERFIXaEO)
o WRIBFMEPHLTEHER, 5 LCD_power_on. LCD_power_off EREHIE X ;

o EFEEIEMMT /D RAVIABRIEERFERY, B4&24 LCD_open_flow . LCD_close_flow H1AYFERT,
ENELE RN EIR T, FXBSERK,

eI LB, BERBRIMAN—DIRE), EFEZBMEUT:
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o TERIRBPPIELL struct __lcd_panel WEE, HEF.name FEEREERIKIMN.name EE, B
FEE dts P lcd_driver_name BIE—¥;

o BXFRIXENE R T panel.c M panel.h, EE2BLEIIELE panel_array RHFRTIE WA ZH0 **str-
cut __lcd_panel*™ BN E35%t. panel.h HFTE “*strcut __lcd_panel** B95ERE,

o &% Makefile, 7£ lcd FRIKENE FH_E— A Makefile Xt Bdisp-objs P HTIE NI FR I RIRED.0
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9.1 lcd T AEE

FREREEEE lcd_driver_name. lcd_convert_if B91E, HTEIMHZE rgb #TIEONEIEE

BRI,

9.1.1 lcd_driver_name

BYfE: “gm7123c_rgh2vga” ;

Theg: % VGA FIRzh;

9.1.2 lcd_convert if

EVE: 4;

Theg: fE6E RGB %% VGA ThiE;

9.2 IXEhAA

9.2.1 ErhiEmEiIE

bsp/drivers/video/sunxi/disp2/disp/lcd/GM7123C_RGB2VGA.c

struct __lcd_panel gm7123c_rgh2vga_panel ={

.name = "gm7123c_rgb2vga",

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_func,
.get_panel_para_mapping = LCD_get_panel_para_mapping,

5

func FXSGHAY get panel para_mapping ElEARLIMZ A vea RHFRSINEE.
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BFrE ISR vga FIYFIEN mapping £&19(&/, BLERGIZ0T:

static int LCD_get_panel_para_mapping(const struct disp_panel_para_mapping **p_mapping)
{
static const struct disp_panel_para_mapping mapping|[] = {
{
.tv_mode = DISP_TV_MOD_720P_60HZ,
.panel_info ={
led_x=1280,
led_y =120,
lcd_dclk_freq =74,
led_ht=1650,
led_hbp =287,
led_hspw =110,
led_vt =750,
led_vbp =25,
led_vspw =5,

.tv_mode =DISP_TV_MOD_1080P_60HZ,

.panel_info={
Jled_x=1920,
.led_y =1080,
led_dclk_freq = 149,
led_ht=2200,
lcd_hbp =194,
lcd_hspw =44,
led_vt=1125,
led_vbp=42,
led_vspw =5,

.tv_mode = DISP_TV_MODEZNUM,
.panel_info ={},
}, /* must be the end */
13

*p_mapping = mapping;
return 0;
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10.0.1 ¥R

incell #%, LCD {£R MIPI-DSI #0, TP £ SPI 8 12C &M, incell R RMER ER R TP
BUERISRERATE T —ie, ERR—RRERNPET. S1M, PRUEESENEERINEES TP ER
WRED KRB LR E K,

10.0.2 IEzhiSHEIEHED

RehiztEIEEC S mipi-dsi FIREHSEEE 2 — Y,

10.0.3 &HECIABRIREEAHL ]

BT incell F451%, MRS SR TP £/, fEMIRIMAZE 2 1Tis BAE LURIEIR &I, Rt
EMEERY, REEME LBEME, HTRSLENFTAGERA TP EohMEEHEHRMEE G, K
MRER T A% FB BB ENEEE S TP RS2 REX R, ERRAIRSIIRERRTY, BEG@K] TP
WA TIRBR S MREE 1R (Fo

X MABRREENGIRREEREREPHITER, uboot RIFMNRIFAE, 1RIRFENRAVIRIERME]
T,

10.0.3.1 DEEE

£ lcd_power_on H1, LB REMEEN EBNFEHITER, EESF/EIEA schedule_work &
TP IRShiF TIRERIRME, blank = 10 ARAREMHRY cmd, TP IREpiRIEX T cmd R#HITHEN B
1215, BATEZE (Android_Input_ FF&TERE) NVT3I6XXX {RABFEH -> iEACIRBRMEEEA ) :
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static void LCD on(u32 sel)

er_work.blank = 10;
creen driver work.tp work);

10-1: incell_lcd_power_on

10.0.3.2 AR

7£ lcd_power_off ™, #tiE A schedule_worki&EH] TP IXshi#{TIRERIE(E, blank =9 FAKE
%8 cmd, TP RENRIEX N emd FHTHENAVIR(E, BARSZE (Android_Input_ F&RIERE)
NVT36XXX =R EEA -> SECRBRIREENE], ARSI R RAIREN RN FHITIER:

static void LC ower off(u32 sel)

driver work.blank = 9;
e "k(&screen_driver_work.tp_work);

10-2: incell_lcd_power_off
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11.1 IheeinEA

BENZM LCD R, HEMRRE—EHRNZHZHIED. BSH—1 LD RERA (XS
FIEED. BIFAEEHMA) , BIZFa&iRa! LCD #RARS, HINHXIA LCD IKapH UAERZAY LCD
FREHITET

WFZRFENKI, BRTRFERBNE2ESENNNTFEREERRN, H—TXBENAE
SRTEAERRRIRR L RA SREESRLMNEN VBRI, —RMEBW N IMEA!

o HERAARERN, B EWFELE o RISIHIR, A io BFEEBEMIFRA,
o W HRIBEFERNRES, & flash REFGER—MRIEAES TR,
o XI mipi FXFEENRE, BIIRRF id X7,

ER=FTEBRRUTF

o XBMHERHE) FELHA SOCERM 0O, FimaE SOCH PCB inEEIRFIMEFIF 10 BIFHL
BSHHIE, YFERARRZN, FEEEEdSRBFX S,

o FEFIMNRR—MIE, FEABAEEN, BE—BfRIRRRTR, IZF/HXNNNE, TR
BEME, —EEELFRBEZRERE,

o [RERBIZOMNIE mipi-dsi, BFBEZ— try, FENRK,

ER=ME AR T:

o XN AME, io MLIMBRAIE, EHE,
o REREMIMEGHIR, MINEM, BEWEBEAE, FEAIZ,
o FALERE, FHATIMNEHAEIR, FHEEHINTLZIRIE.

(10 3588
( LBERYERREAmIipi-dsitEOR, A aER—RFEREFRFHEMERR EEERFRBITERET! )
ER75% 2, RETMER—IRTREINR, RRFAREE, NXHARYTITANE, TERETEMR.
ERTFE 1, & io WHIRHIERZE lcd IRFEMAZETE SOC iRkY PCB STl , —BEXMSIHNBEET, BRERTHMRE;

{BINR 5B ERIRHERTF, SOCH PCB mERTH, LRBELHR—RRFRRTEGEFBEMESIRLESH
FEMAERETHHE, BEM4 LERREF—ETULIEE 10 BEASHAIHE,
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11.2 EABZ*

DIRESZIHE—TEM LIk LCD it OB ZHME (lcd0. ledl, led2 LT ETME) - EEAR
NTBRERNBENFAFRLAHRBRESNFEENERRRENENELEER=. Mlcdo A, A
AMERTEINT:

1. FTABEEEN (—RRBAUAFFE) , make menuconfig AL T EEXFTE:

.config - U-Boot 2018.67 Configuration
> Search (disp) > Graphics support
Graphics support
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

[ ] Display console as white on a black background
[ ] Skip framebuffer clear
TrueType Fonts ----

[ ] Enable VESA video driver support
[ ] ANX9804 bridge chip

[ ] 5sD2828 bridge chip

[ ] Armada XP LCD controller
[]

]

[]

]

{

Enable LCD support on TegraZ®
Enable legacy video support
Fnable legacy LCD support
Simple display driver for preconfigured display @
] tnable SimpleFB support for passing framebuffer to 0S
B00T GUI  --->
SUNXI LOGO DISPLAY --->
[*] DISP Driver Suppert(sunxi-disp2) --->
Fink Driver Version 2.6 Support

[@] LCD compatible
[*] LCD reboot compatible panel
[*] record LCD compatible panel (NEW)
TCD panels select --->
Display engine feature select --->
[ ] SUNXI_TV_FASTLOGO \

- N < Save > < Load >

[ ] SUNXI_FASTLOGO JPEG
11-1: compatiable_lcd_macro

CONFIG_COMPATIBLE_PANEL EcEDHREF R, U TR MECE Zik—:

o CONFIG_COMPATIBLE_PANEL_RECORD g RIEAE R, B LB E, FZRFXM ik
B, MEEFEEMRREN,

o CONFIG_REBOOT_COMPATIBLE NZREEAEMR, FIXHIRE, BEMBohEYE 1s £4;

W48 configs RIS W REECE X HEHIFF IR 5 X H1I8E.

2. uboot 1 kernel 89 dts FEINT = lcd0_1 (5% lcd0_2. lcd0_3, HRIBEZERINFIEM, 5
lcdO FRBREFFEY) , HIEANEENNNRSHNEE,

3. TRIARR, R lcd0 BRIRTHRARINIRER id(SE M E) ARTRANELRE, VIREEOR
sunxi_lcd_switch_compat_panel, EARSERTE 11-2 “RIRSHTHIRRG] .

4. 7E1AHA sunxi_lcd_switch_compat_panel &1, H&HRHITT ZE1ABNHFRRIEX N X ER
12, XUE “RIRsHNIRRE” F8Y LCD_power off,
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5. HfR7E LCD_open_flow A1, JAA sunxi_lcd_switch_compat_panel FREBIFF R R Ek LUKz 2 &1
HF R RERBVIEREE 0, BEASRTE 11-3 “RIRGHHIRERN" ,

LCD_panel_try_switch(u32 sel)

us reau1t['= {o};

u32 num = ©;

x1_lcd_delay ms(100);
sunxi_lcd dsi dcs read[sel, 9xB4, result, &num);
printf{"get lcd id ex%x\n", resultlel);

1f (result[e] = 8x93) {
LCD_power_off(sel);
sunx1_lcd_switch_compat_panel(sel, 1);

return;

11-2: BIKEptR el

532 LCD_open_flow(u32 sel)

LCD_OPEN_FUNC LCD_power_on, H
LCD_OPEN_F LCD_panel_try switch, 8);
LCD_OPEN_F 1 200);
LCD_OPEN_F 0

LCD_OPEN_FUNC(sel

return 0;

11-3: FFIR B4R AE B

SERE:

brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd/
K080_IM2HYL802R_800X1280.c

HAthizBA

1. BFEIMRERIET uboot Bt kernel B9 lcd #8X8Y dts BEE, kernel YRR T IR
BRIE, RRAWNAZETEEA.

2. ATMRNBZNBEHRE, RAEFE—REINIERAFIERNRER, BB RERRIT
try RIRSIRVIZ M B R ER Z 8RN RER. WAFEZINEE, FEFsXF uboot B E
I “COMPATIBLE_PANEL_RECORD” .

3. BEIRshAH%H CONFIG_REBOOT_COMPATIBLE EEE, R E— 4T,

4, ZREANESZIRFIHFFEANEYE, eERPAETHE ERRA A ERREEIRE, 18
FARARZBPANS, FEIHHEMBETEE.
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RIE lane BRERSI, RE lane_speed A8 IC MIESMENE lane HE, BLEBIL LELIF
)8

lane_speed = vt * ht * fps* bit_per_pixel / lane_num / 1e9
=14
lane_speed =x*y * 1.2 * fps * bit_per_pixel / lane_num / 1e9

EiI: Gbps.

fps: HREERIFTE, @BIRFFMAIRE, —fE 60,
bit_per_pixel: 8 MEREBEHLLIFHE, —BKE 24 HE 18
lane_num: lane ¥ 2,

1e9: 1000000000 YRI5 %o

ERDWERNRNFERERRSHEE, DEAEN, FAMBIEREOAESHSX N DYWER, NTFEIR
SRR —EFF, LR BB 7 T8 AR 7 —FORE RIS DDR REFAGRY AL
BAWENRES, ARAEXEFMWEA.
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13.1 kernel menuconfig fid&

.config - Linux/arm64 5.15.119 Kernel Configuration
> Search (disp) > Video Drivers
Driv
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-1in
[ 1 excluded <M> module < > module capable

[ ] Framebuffer Console Support(sunxi)
<M> DISP Driver Support(sunxi-disp2)
[*] upport PQ driver
DISP2 Framebuffer rotation support (Disable rotation) --->
ramebuffer show bootlogo from lzma file
HOMI Tx Driver Support(sunxi-disp2) --->
HOMI EP952 Driver Support(sunxi-disp2)
new frequency spread spectrum(hershey) of sunxi
V Driver Support(sunxi-disp2)
DPO Driver Support(sunxi-disp2)
DP Driver Support(sunxi-disp2)
DP2 Driver Support(sunxi-disp2)
=DP panels select --->
DP phy select --->
oot colorbar Support for disp driver(sunxi-disp2)
ebugfs support for disp driver(sunxi-disp2)

ESD detect su
amebutfe Smerta
nable LCD.FB FB_DEFERRED_IO
tnable driver ofydecoder display
LCD panels select --->
Uisplay engine feature select '--->
<> 1T6807 Driver Support(ITE)

< EXit > =gfelp > < Save > < Load >

13-1: menuconfig

13.2 IheefEmsefl

WA, ER lgl01rlsx03 £7 N esd #8XRIEIAK %L (bsp/drivers/video/sunxi/disp2/disp/

lcd/lq101r1sx03.c) :

struct _ lcd_panel 1q101risx@3_panel = {

.name = "lqg
. func
.cfg_panel_info = lcd cfg_panel_1info,
.cfg_open_flow d_open_flow,
.cfg_close_flow = lcd_close_flow,
.lcd user_defined_func = lcd_user_defined_func,
.set_bright = lcd set bright,
.esd check = lcd_esd check,
.reset_panel = lcd reset panel,
.set_esd_info = lcd_set esd info,

3

¥

}; '
m ~/workspace/mr536/bsp/drivers/video/sunxi/disp2/disp/lcd/1q101risxe03.c [T S IR FYN 89% In:226/2!

Bl 13-2: RN AR E
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13.2.1 esd _check

o RERFAY: S32 esd_check(u32 sel)s
o EA: BHALERIRAFTIRIRE
o S

(l) sel: E/—J__\?glo
o IR[O|A:

(1) =0: RIEE;
(2) 10: REFRIEE,

AR

static s32 lcd_esd_check(u32 sel)
{

s32ret=-1;

u8 result[16] ={0};

u32 num=0;

sunxi_lcd_dsi_dcs_read(sel, 0x0A, result, &num);//esd : gh8555bl 0A 9C
if( result[0] == 0x9C){
ret=0;
}
else {
ret=-1;

}

return ret;

}

I dsi #2032 EY Ox0A 832 (FREX power 123) RIMREEIESR
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5.1.4 Read Display Power Mode (0Ah)

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

13.2.2 reset_panel

13-3: OX0A 5<%

o REUREL: s32reset_panel(u32 sel)s
o EA: HRBEENIRFIFZENE (IR1F.

o B

(1) sel: BR2ZE5,

o R[EH:

(1) 0: EfIpLLh;

(2) 10: ENMKK.

SMNERNVBHERR, MFSZBHEFA—EF, BHRERBRRITHBIAEENRRNER
89 close_flow # open_flow FrE X BIEIFK L, RIBLRBERAREFREEX TR, BFIR
ME: T dsi R, EEZ/DHITE—K sunxi_lcd_dsi_clk_disable (dsi =R $hEEE)

sunxi_lcd_dsi_clk_enable (EiERESEh(ERE) , FNA

w5

=]
RE~F

Hdsi NRRBEE, TEREMRE
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Etatic s32 lcd reset panel(u32 sel

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

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

led panel init(sel
sunxl lcd delay ms(20

return 9

& 13-4: E{URERE 1

13.2.3 set_esd info

o RERREY: 532 set_esd_info(struct disp_lcd_esd_info *p_info).

o EF: 1=Hl esd MBI EAIT R, LLWEFRZ KA EIRRIMN—R, SMIBIRKF, LUK R E
ERNME,
S

(1) p_info: FEILEM esd 1T LA,
o R[EH:

(1) 0: FINRE;
(2) 10: REXK,

=R 60 X ERPUTRRN—X% (BAMA esd_check K%, MNREBRMER 60fps 893E, BAT=ZE 17
—R) , AEBEETRHEGIERIEI@mRITRMEEL, B esd_check_func_pos Ak 5AEEA
esd_check ¥ E, WMRE 0 WERBTZIMAITHNEE, ZFAUEXMETERNERF
WrER (FRirabiERdiEl) RIEFRERNER, XREERMERR,

level: 1: RREMLE SoCH LCD#ER; 2. RRE(ILE SoC 1Y disp #=3H,
BRAYFA © HEREHRRHERAT. RE—IRF
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s32 set_esd_info(struct disp_lcd_esd_info *p_info) {
if (!p_info)
return -1;

p_info->level = 1;

p_info->freq = 60;
p_info->esd_check_func_pos=1;
return 0;

}

B] LU cat /sys/class/disp/disp/attr/sys SREX H 7789 esd info,

screen 0:
de_rate 594000000 hz, ref_fps:60
mgr0: 2560x1600 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] unblank err[0] force_sync|[0]
dmabuf: cache[0] cache max[0] umap skip[0] overflow[0]
capture: dis req[0] runing[0] done[0,0]
lcd output(enable) backlight(50) fps:60.9 esd level(l) freq(300) pos(l) reset(244) 2560x1600
err:0 skip:0 skip T.0:50 irq:73424 vsync:0 vsync_skip:0
BUF en ch[1] lyr[0] z[0] prem[N] fbd[N] a[globl 255] fmt[ 0] fb[2560,1600;2560,1600;2560,1600] crop[ 0, 0,2560,1600]
frame[ 0, 0,2560,1600] addr[98100000,00000000,00000000] right[00000000,00000000,00000000] flags[0x00] trd
[0,0] depth[ 0]
acquire: 0, 25.5 fps
release: 0, 25.5 fps
display: 0, 25.5 fps

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

esd level # freq #1 pos I EEBIEE LA set_esd_info REREMIEERR, Reset GEMNHREZRTERE
BARRE (MZE esd SHEEREZG, HERIQNEIFHEMIIRE) -
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14 W37

14.1 BIAELA

i RsE MR EFINFER, FAMIAT, BEPERMNTCERNNEE D BREIRER TR
HCE, BRI HERSMM A S RIRRIEE (BB8) , AR RRSEHENIEENE
B9, HARRE—MIREENESERMRFREUNES

SREIRIRE, #Em,
SHAER, PREIEME,
o wl"’ Yy
|
SSCG=0FF o SSCG=O0ON

14-1: sscg

BFEPRIM—AREIE 4 D EHC T RE. BIEE. BERRAR. AR,

TRER. RERMRTHEE, BRINAE, —A&7 0.5%.

RIIREL: DAR TR, FORR, [ LR,

TERIRER . RANHEURIER, —AE 31.5K. 32K, 32.5KH 33KHZ A%k,
BB . SHERSHEWMERIKR, —ARN=MAKIE Hershey Kiss Ko

E_E RSN I R ARSTE E T a0 N EFfR -
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Center Spread Down Spread

sModulated
=Un-modulated

[ ]
°
=]
a
&
<
Frequency
FO-(FO"LO%J FD FO+(FO“1.D%) FD-(FO"Z.O’-‘,’o) Fs
Fl'1'l
W
E -
—
Frequency Fp.. F0 FM‘X

14-2:'ssc_way

14.2 LVDS REinThgefREEEIS &

BEIRE T BIKEN XM xxx.dtse RA pll KR A ] UMEN, TR MEREERINAT, 5K
R b B ESXTIEIRES A pll B HURMEN, 5| REGFE S IKEN LM xxx.dtsi R FIRIR ccu
TE, 7 sdm_info BiE,

&ccu {
sdm_info: sdm_info{ //EE&
pll-videoO { //ERE BSTRRY P Z Finame
sdm-enable = <1>; //{EREEST
sdm-factor =<1>; //BSAZE1%0
freg-mode =<1>;, //EB4HE=, nbittriangular
sdm-freq =<0>; //BSUAHIRZE, 03FFz31.5KHz
5
k5

e sdm-enable: BANfFRE, 0 XHFEIM, 1 FEEM,

e sdm-factor: BIMIBEREL, HAI) 1/1000, SEEA 1~99, BIBEMEMBERICEE A 1%
~99%0, FRUILRZETHS

o freg-mode: B#MIE(, TR_1 (0) :lbittriangular, TR_N (1) : nbittriangular,
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e sdm-freq: BRIMAFIIAER, 0~3 HHIXIRZ 31.5K. 32K, 32.5K Fl 33K SHZE R4,

BAMET 2 FE name, SIERETERER, B30 3T sun20iwlpl B9 LVDS B4, #HZE disp TR
B9 TCON_LCDO XFRZAIBSE AR T sR A CLK_PLL_VIDEOO_4X, @3N\ FRIBEE debugfs,
FiBITIREY clk_summary & & B #hiH,

mount -t debugfs none /sys/kernel/debug;
cat /sys/kernel/debug/clk/clk_summary;

Bt iR 2 pll_videoO_4x XY &I pll %, E:

pll-videol-2x B B B 504000000 B B 50000
pll-video® @ 2538000000 @ B 50000
fanout-27/m B B B 258000000 B B 50000
tve 0 0 0 258000000 0 B 50000

pll-video®-4x B 1032000000 3 B 50000

14-3: pll_video0

Bl LU IT R TN pll B3 $2 pll-videoO, IBEEREIARSFHRAFR name,
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RFERZ AR LUREY sysfs —2£5 8, KihBhiEE.

15.1 MNRIAILEERTG &

REAE, MRMFAERELAR LCD RRUBALE, REFFFEMLEBEHHNIEKR, SR
BEANZIE, FIREEELET 10 L0 HERA BEIRIE, XHFMERMAKIET 7o

1. A linux B MARLEEH. SDKBXFHXNRIZE linux B, —AREHCE lichee 34 lon-
gan BIBHEIESE linux, ITERIEHE, A lichee 3% longan {RERTFHY build.sh RITEH#MIT-
RA linux RiZNE%, wFFER, BEHERFR.

2. AWK LCD . FEAIHE Uboot MMIZERTE BN LCD IK¥&h, XEFEABERERER
logo, 1B uboot HABENEE, FRABERMER(IRE 28 uboot WERIRIIXIE, TOIFIXA
%8 LCD Rzh, EIFZ /54 HHEE uboot, FIMNKEMHN—NMMIERE, HAIUIEBHENEN
lcd timing AR EEIRE . FLEH A uboot aa<HY fdt anELX device tree,

Ebaniit, fdtsetledO lcd_hbp <40>E %< E fdt help,

WA X% 4 uboot E/RWE, 7E uboot 2018 M| 2 F Fix configs/F & _defconfig # CON-
FIG_DISP2_SUNXls

15 2 §Eﬂu7.l'1=m_.\

UTMERRFEGETREEMN,

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

screen 0:
de_rate 297000000 hz, ref_fps:60
mgr0: 1280x800 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] err[0] force_sync[0] unblank direct_show(false]
lcd output backlight(50) fps:60.9 1280x 800
err:0 skip:31 irq:1942 vsync:0 vsync_skip:0
BUF enable ch[1] lyr[0] z[0] prem[N] a[globl 255] fmt[ 8] fb[1280, 800;1280, 800;1280, 800] crop[ 0, 0,1280, 800]
frame[ 0, 0,1280,800]addr[ 0, 0, 0]flags[0x 0] trd[0,0]
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5] EX

lcd output RTERIETEOR LCD B,
1280x800 R A LCD 9O #R, 5 board.dts # lcd0 FUIRE—1%,

irq X2 vsync FRETRRER, S0 1 #BARRBIF T —ml, EERTE—F 60 (HAEE
B fps) X, EBE catsys, WIRELWK, MERE, JEERMEEINH

err XNRINAE, NMRBFRAE—ELNK, BREIEEESRE, 24%, Al
WA—TRES

fps:60.9 EEMNHERLEFAITH, EERRNIZETE 60(HAEM fps) Mhif, WREX

SZNAREER, EMOERNEF, MEREDINDGBLFIIZEERERE,

15 3 §E %Iﬁt:uu\

kernel IR tIRIAEE m M ERIRHITIIR ST, HOTHTLUET kernel AUIEIHLS RIRENZ IR BRIV R
AR,
( ERWZEITHDEBUG_FSHE )

LLAXP2101 B9i&&Z61, BEEFE mount debugfs XH ARG, ABEMBEIMIEEMNE HEREBIR
ﬁuﬁﬁﬂ.ﬁglxﬁlﬁ;ﬁy E: fézj_kEIJ{E*D E H'Jxﬁg EEI/}_E/J’IkII_:\O

SAXNREBREN, SKIrEBRHAREN &,

mount -t debugfs none /sys/kernel/debug
cat /sys/kernel/debug/regulator/regulator_summary
regulator use open bypass voltage current / min  max
regulator-dummy 01 0 OmV OmA /OmV OmV
uart0 OmvV  0mV
axp2101-dcdcl 0 7 03300mV 0OmA 1500mV 3400mV
spi0 0OmV_.OmV
sdc0 OomV Omv
sdc0 omv  0mvV
sdcO omv  O0mvV
sdcO OmV OmV
sdcO OmV  OmV
reg-virt-consumer.1 Omv 0OmV
axp2101-dcdc2 0 1 0 900mV OmA 500mV 1540mV
reg-virt-consumer.2 Omv  O0mV
axp2101-dcdc3 0 2 0 1000mV OmA 500mV 3400mV
cpu0 1000mV 1000mV
reg-virt-consumer.3 Omv  0mV
axp2101-dcdc4 0 1 0 1500mV OmA 500mV 1840mV
reg-virt-consumer.4 OmvV O0mV
axp2101-dcdc5 0 1 0 1400mV OmA 1400mV 3700mV
reg-virt-consumer.5 OmvV  0mV
axp2101-rtcldo 0 0 0 1800mV OmA 1800mV 1800mV
axp2101-rtcldol 0 0 0 1800mV OmA 1800mV 1800mV
axp2101-aldol 0 1 01800mV OmA 500mV 3500mV
reg-virt-consumer.8 OmvV  0OmV
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axp2101-aldo2
spi2
reg-virt-consumer.9
axp2101-aldo3
reg-virt-consumer.10
axp2101-aldo4
reg-virt-consumer.11
axp2101-bldol
reg-virt-consumer.12
axp2101-bldo2
reg-virt-consumer.13
axp2101-dldol
reg-virt-consumer.14
axp2101-dldo2
reg-virt-consumer.15
axp2101-cpusldo

2 0 3300mV OmA
OmV O0mV
omv
1 0 3300mV OmA
omVv
1 0 3300mV OmA
omv
1 0 1800mV OmA
omVv
1 0 3300mV OmA
omVv
1 01200mV OmA
0mvV
1 0 1200mV OmA
omVv

500mV 3500mV

omv
500mV 3500mV
omVv
500mV 3500mV
omv
500mV 3500mV
omVv
500mV 3500mV
omv
500mV 3500mV
0omvV
500mV 1400mV
omVv

0 0 0 900mV OmA 500mV 1400mV

15.4 EF pwm 582

Pwm BV X ERREE IR,

cat /sys/kernel/debug/pwm

platform/7020c00.s_pwm, 1 PWM device
pwm-0 ((null) ): period: 0 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

L@ “requested enabled” FRRIERHBFEET, 1FSEEMW lcd RnEH lcd BHIBEH,

15.5 EFERMEE

pin 227 (PH3
pin 228 (PH4

pin 230 (PH6
pin 231 (PH7

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

(PH3): twil (GPIO UNCLAIMED) function io_disabled group PH3

(PH4): (MUX UNCLAIMED) (GPIO UNCLAIMED)
pin 229 (PH5): (MUX UNCLAIMED) pio:229

(PH6): (MUX UNCLAIMED) pio:230

( ): (MUX UNCLAIMED) pio:231

LFENERINIAE PH5, PH6 XL 10 #RERIE

15.6 EERWER

cat /sys/kernel/debug/clk/clk_summary

&8 GPIO IheE, T PH3 #ERIEA twil
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XN LA UEB N NHESFERE, AEMEXEE D, 5ERMEXME tcon, pll_video, mipi
%,

cat /sys/kernel/debug/clk/clk_summary | grep tcon
cat /sys/kernel/debug/clk/clk_summary | grep pll_video
cat /sys/kernel/debug/clk/clk_summary | grep mipi

15.7 EFEO B colorbar

ERB—ELER, PEEA— I HTHE, RENRIBRETERE, BGRERER/L 1 AEE
[REA:

1. BREERE,
2. BElt%g%3d DE (Display Engine) FR&,
3. BREIEORRERE. XERIFENS.

BN EBEM AR LS I, FOER (tcon F dsi %) A LLECHHAEN—LE patten,
IR ¥, RME, HERSE, HEORHXLEAE patteniVfif %, MNRXNEERMEE,
XiHEET :

1. LCD W3R zhEE EeE R i)l
2. LCD RATHEFESHETRFE

B patten WA :

£ linux-4.9 RRELA FARASEIAZ, dispBY sysfs HE—1 attr AT L EZFIRIER R

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

L HEMRERET colorbar, HFRIXBILIZE 0% 8, XNAYE XM TEPFR:
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XHEER: W

LCD_SRC_SEL

000: DE

001: Color Check

010: Grayscale Check

011: Black by White Check
100: Test Data all O

101: Test Data all 1
110:Reversed

111: Gridding Check

15-1: colorbar

NMREZNEREE, UL E-_NEMEEE T colorbarBViE, A4

((echo 1> /sys/class/disp/disp/attr/disp )
REBRIT EEERE,

15.8 £ lcd BE

7£ uboot ERHBHIERT, kernel FEEHHABEREBER,. IRLAMEERNEERER, O

UERIZES A THIAER lcd B8, REMAZEDNETEERSIER.

cd /sys/kernel/

mount -t debugfs none debug/

cd debug/dispdbg

echo lcd0 > name; echo disable > command; echo 1 > start

echo lcd0 > name; echo enable > command; echo 1 > start

#lcd0 KR IZFAtSEANRcdOT =, BULGRENE

MRER lcd ERBRE, AZETRES, WP EMR uboot WERERIH,
BREEWMBEERL, URRITER.

FEHE uboot
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. NIEER: R

16.1 RETSE

BEIFRY, ARBORERFHEHT L TENEM timing F5ESH.

16.2 RRE-XHEK

AN T2RF, BiXtRE
B=FhrTEE:

1. RIEEHRINANY. Weh&BMERRS, SEELBEREXEEULEIEI T,

2. BUKEIMEML), ER2KBHRITEIFAE R (3] uboot BIFIKENFINFTENHHINFF B
EHRITER) o EIHRASRERIKHMPARRLBLENITE, uboot MHITTREFHNAZ
7o BETREFFMLBREEZRNBERLE, RERDIER,

3. pwm ECEMSICBRAEE, FIMEEENE FTEHNETEXEMNBE, BRERES
IR o

16.3 ER-B5X%
EREZEEENL, EESMHERSH, BRIIZUTTERE:

1. BXER, MRNASEEEMEERBARINNKRMERRE, BIEEIRREE— N
MEERBEXER. MRHELEEE, AILUBIEEZOBET colorbar, WIARETIEEE
o

2. SoC KN B RFBORREGHEMEB, SoC HERGEHBEATL EZFRIMESIRF L. —&K
SoC IHIEIRMLEBRY axp & F UM vee-led, vee-dsi, vee33-led, vecl8-dsi %,

3. BMEBEE . NMREEMM, BHREEGEZER, BERSUMNEIREEKREIRRR
o

4. RRKGRSAN, BESNMTBERIMFE, ENE, XNRIEHRET BIAGEHGE S,
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16.4 (AR

DRI

1. FOVEIRTEIAL:

EXTERAFREEE ABBRNBEFRE, KEBE.
2. RERDTEN, MEREEERME:

board.dts PRI FEE A&,

3. BLEA—MEFEKIFEA:

RRUSE, FEXNB—ABANNF=,

16.5 FHZELN

BL LCD BB EER 2 18bit &R (RGB666) (5% 16bit &R (RGB565) , EIFTFH FRM Ip
e, 1B dither 95 XA EIR, FRTUAR 24bit &X (RGB88S) KR, M TEFR, LE
EBARN RGB66 BYLCD R, FEETH dither ENER, 17 dither BEEMENM T
E¥i8, %E lcdfrm BRI LIEXMILR.

16.6 ERETERMNEREF

ERNE—NREARZ fpsud s8I RRIRH

FPS RER—HIFEMENFR, XRIBMEFRARNRE, WX fps IRIEMRSTHRIE
m, EERERE, fps THEZIEM LCD FEFFIRE, BHIEM LCD Ff, FPSIRNIEM
RP &I E,

1. BIEEETERTEE—T, FLUSHMIERSENSITR) fps
2. IR fps BIEREERS, BEINE board.dts F [lcd0] =, FHEEEHIUEE TEAT:

[ lcd_dclk_freg*num_of_pixel_clk=lcd_ht*lcd_vt*fps /1e9 ]

Hef, num_of_pixel_clk BEN 1, RRAE—NMEEFMFENHHERN 1 -1, BIWXRE
MCU M&BTEHOBEFE 2 2 3 MHAEARA R ET— MR R,

MR EEESSEH, BIEFEEENMES— NI UBIA T OIENHIMERER, EXE
{52 H board.dts K HIFEFH—F Dif.
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16.7 RGB EOgk¥E 18080 izO R =HIshB LN

1. AR EMMEMIREIEES, BElcd_gpio_x—/NFfMpinctrl-0 # pinctrl-1, {E2XIKEHAE
VAR O,

2. ECABIHAEMAL, BRZEMBEL lcd_hv_clk_phase, HAF&XimFEEI IR SRR E S EIEK
IR TS T

16.8 LCD Rk FITRES

AERBRUIMER . KR LEMBRBZBNTMRNL. MBEIREZERAT, ENRAEET S
A RN BIRAE, TEEBARRRPA L IR BRI SR U EE N BiRIR o

BANAMSERREREN—ERER, SREREBRW, JHEEHRER, XERENSE
FHERK, ERTNENN, XERENBRASUZIBBER, XERRS LHKHEESR
ENERY T R ERBY DC 7B MMAZA T IR R,

NS RHBERREIIS

1. BB LR EEBEHE SRR EE AT & HILRIN, RIN—EREEEHER. XM
KRBT 74 BAEBRIE,

2. REKEFBLEE PEENFE, HIOEALERELZANRE, WRMANELEMERE,

3. FEAXRVEVA R, =X LESEIMFNA, BRN—ENEEER. S%—MREER.

4. BREUR: SREFHLEE—DERLLRANE LT, VREGEEHRNREREAZ. AR
Fikii @R DC ERBBESHE, EMEXRAEETREREAR.

HihRRFHIRAANZEINR, B FXIR,
1. JA%E vcom BBIEAN

VCOM BR&ED FRIEFNZSZHE, BEXERE, WREETHEEERH, REANEARIEE
EAEN, BENEFEZSRERNNEIELUR Vcom BEKNRBERN, AREREMHMRREIR
B, BRMERMEBER GAMMA, Gamma BEZAXRER BRERKMAY, —REBEI TN
G0~G14, A[EHY Gamma FB[ES Vcom BEZBRIEESRR&EIEH AEREMMARZERNZE
5, Vcom BERFIIKRZMUT GO G14 BRiE)E, XFRBFNAIFR ISR o

AT vcom BIEM AR, MNREFERE vcom B, BIZAEEXER, MNRERE driver IC 12
FE8E0O, LB SHESEOKBEEA.

2. FREREANEN ETENFERYBFEEITAXRF. TERUERZARAFERNEERFLETR
ETBESEY, MERTXNHEXENRETRERTENFSEY, INZXpERX,
Bl E RS A5
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AR LCD ERBEEFEMBIARLR R SH (2E S0C) ks H (LCD B LR driver IC)
—iIizE:

1. AINRIEhEE FIRshiE S,

2. FAIELEREFM LU driver IC Ffto
3. (FARIEDTS BE S,

4. MR LCD FREENR KEREMIESR,

R
\‘\“"“ﬂe
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E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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