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1.1 REER

NALE LEDC RehdfER AL, H1E LEDC IRahER RN A%

1.2 EAEHE

& 1-1: EAF@mYI&

AR VTS IXEHSTF

D1 Linux-5.4 leds-sunxi.c

1.3 XA

LEDC JKepfRZEF & A 5o
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2.1 HHXAKIEULH

& 2-1: RiEREAR

ANiE BieA
LED Light Emitting Diode
LEDC Light Emitting Diode Controller

2.2 JRhSLZE a5 BA

IIERMEBNFinE Linux LED F57%,. HARBEEA:

[ tina/lichee/linux5.4/drivers/leds/

FTEESUTEINE:

led-core.c: AledFHELHIZLXE-
ledtrigger-xxx.c: Atriggert8xMXft,.
leds-sunxi.c: LEDCIREHI=ILALHED.

leds-sunxi.h: EXE£ELEDCIRThERIEL M,

2.3 BEIRECE LA

2.3.1 AZECE

£ tina /REBRTF, 17T make kernel menuconfig, BEBERFMNTF:

Device Drivers
L>LED Support
L>LED support for Allwinner platforms
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.config - Linux/arm 4.9.118 Kernel Configuration

> Device Drivers > LED Support

LED 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

>

AANANAAANAANAANAAAANAANANANANANAR
VVVVVVVVVVVVVVVVVVVVVYV.

LED support for LM3642 Chip

LED driver for PCA9532 dimmer

LED Support for GPIO connected LEDs

LED Support for N.S. LP3944 (Fun Light) I2C chip

LED Support for N.S. LP5521 LED driver chip

LED Support for TI/National LP5523/55231 LED driver chip
LED Support for TI LP5562 LED driver chip

LED Support for TI LP8501 LED driver chip

LED support for the TI LP8860 4 channel LED driver

LED Support for PCA955x I2C chips

LED support for PCA963x I2C chip

LED Support for DAC1245085 SPI DAC

PWM driven LED Support

LED driver for BD2802 RGB LED

LED driver for LT3593 controllers

LED Support for TCA6507 I2C chip

LED driver for TLC59108 and TLC59116 controllers

LED support for LM355x Chips, LM3554 and LM3556

LED Support for Aw2016

LED Support for ISSI IS31FL319x I2C LED controller family
LED support for ISSI IS31FL32XX I2C LED controller family
LED support for ISSI IS31FL3736 I2C LED controller family
*** |ED driver for blink(1l) USB RGB LED is under Special HID drivers (HID THINGM) ***
< >  LED support for the BlinkM I2C RGB LED

[] LED support for LEDs on system controllers

<§>__LED support for Allwinner platforms|

*¥x LED Triggers *x*

[*] LED Trigger support --->
< Exit > < Help > < Ssave > < Load > @

2-1: ledc EcE SR M@

SIRFEME trigger B3E, FEEFBYNNECED. EEREOT:

Device Drivers
L>LED Support
L>LED Trigger support
y

BIEER:

Kernel Confi
ort > LED Tr

LED Trigger support

menu. <Enter= selects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing <=
modularizes features. #Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [
odule capable

Arrow keys navigate
includes, <N> excluda
excluded <M= module

Trigger support]
<#>  _ED Timer Trigger
LED One-shot Trigger

LED MTD (NAND/NOR) Trigger
LED Heartbeat Trigger

LED backlight Trigger

LED CPU Trigger

LED activity Trigger

LED GPID Trigger

A A=A A=A
VMV Vo

*

<#*>  LED Default ON Trigger
==x iptables trigger is under Netfilter config (LED target) ===
< > LED Transient Trigger
< > LED Camera Flash/Torch Trigger
[ 1 LED Panic Trigger
<#>  LED Netdev Trigger

< > LED Pattern Trigger
< > fAudio Mute LED Trigger

& 2-2: trigger BcERE
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2.3.2 DTS Bd&
2.3.2.1 DTS &2

BT cdts S A BKEEIF A dis BRiF:

[tina/lichee/linux-S.4/arch/riscv/boot/dts/sunxi/sunZOiwlpl.dtsi

IRIRABXECE dts B81F:
1#d cconfigs ap< Rl Bk EIiRZR linux EEEEKIR,

board.dts FERL linux ECERIRT:

[tina/device/config/chips/d1/configs/nezha/linux/board.dts

2.3.2.2 DTS X%

T8 dts:

ledc: 1edc@2008000 {
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sunxi-leds";
reg = <0x0 0x02008000 0x0. 0x400>;
interrupts = <GIC SPI 20 IRQ TYPE LEVEL HIGH>;
internupt-names = !ledcirqg";
clocks = <&ccu CLK LEDC>, <&ccu CLK BUS LEDC>;
clock-names = "clk ledc", "clk .cpuapb";
dmas = <&dma 42>, <&dma 42>;

dma-names = "rx", "tx";
resets = <&ccu RST_BUS_LEDC>;
reset-names =»"ledc.reset";
status = "disabled";
;
Rk dts:
&pio {
.................... / /B
ledc pins a: ledc@® {
pins = "PCO";
function = "ledc";
drive-strength = <10>;
T;
ledc_pins b: ledc@l {
pins = "PCO";
function = "gpio in";
T
................... / /B
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};

&ledc {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&ledc pins_a>;
pinctrl-1 = <&ledc pins b>;
led count = <1>;
output mode = "GRB";
reset ns = <84>;
tlh ns <800>;
t1ll ns = <320>;
tOh ns = <300>;
t0l ns = <800>;
wait time0 ns = <84>;
wait_timel ns = <84>;
wait data time ns = <600000>;
status = "okay";

dts MECE & XN FFR:

e pinctrl-names: HFFR 0 #1 1 B9 pinctrl BN 2EGAFKRIRIRTS,

e pinctrl-0: 5|HERRE, XBERRINMERANREE.

e pinctrl-1: AL, XERKRERNNEEE.

e led count: LED /THY¥KE, RIBFEHEE.

e output mode: LED (J#tif=\, HR#E LED /1A datasheet #H1TECE.

e reset ns: LED {J@eset BjElEHl,

e tlh ns: 1 i3S EFESE, ARHE LED 4TH datasheet #1TACE,

e t1l ns: 1 FB{EEEFBY{E], 1RHE LED kI# datasheet #H1THEZE.

e tOh ns: O FEEEEFEYE, 1R#E LED ATHY datasheet #H{TEE.

e t0l ns: O FBEKEBFAETIE], RHE LED I8 datasheet #H1TALE.

e wait timeO ns: - LED #3E 2 B|A9ZE#F8Y(8], 1RIE LED THY datasheet #ITELE,
e wait timel ns: Mi¥kiEZ [BIRZFFETE], #R#E LED THY datasheet #1TACE,
e wait data time_ns: NZP FIFO EFiRERT 8], BidTEftg R s P,

e status: &EHRE.

BE, MREBEGH N LEDC (I, FERIA LA IEREMEEEER, thilins| MEE
MUK LED {THIS#HMEEE (81F 01 iBEEEFE. reset B wait BYE]) , £ZECEILE
WA BER I R =

(0 3588

R dts BEBETFE dts FEENEH, LLIRTS dts ledc B status 8B disabled, IRKH status IRER
okay, REZEMRLFRN dts X+ ledc B status Z okay.
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3.1 A&EEO

LEDC JRhEZBIAEIZO I TR

& 3-1: AEkEATIEEYI&

RERIZEOZH

ok,
Ae

sunxi ledc _set length

sunxi ledc set output mode
sunxi ledc set cpu mode
sunxi ledc set dma mode
sunxi ledc enable

sunxi ledc trans data

sunxi ledc set time
sunxi ledc reset

sunxi set led brightness
sunxi register led classdev

®E LED H#&E

%8 LEDC MR (R. G. B B9HmIRRE)

%8 CPU WfLiaEzl

28 DMA BEHIER

gk LEDC

% & LEDC %% 73, & RGB #uE#=l LEDC FIFO
F, B LEDC

BERYIAENSEE reset_ns. tlh ns. t1l ns FAHYBT|E]

¥ transmitted data BN 0; BRAKEE; X LEDC
f#h 'soft reset 121F

®’E LED BE, SEEHN 0~255

ERMG A EM led classdev i&&

sunxi unregister led classdev EIRENFEFHE led classdev &%

3.2 JhEREEO

3.2.1 brightness FT7i#EH

1 RGB LED fE/sys/class/leds BER TWNE 3 4 led classdev &&ER, 72380 TF:

/sys/class/leds/sunxi led[n]r

/sys/class/leds/sunxi led[nlg

/sys/class/leds/sunxi_led[n]b

Hrih n {8 LED BIRS, n =/MEHN 0o
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(D 358
FE8: M LEDC PIN 5468, $—1 LED BRSH 0, BEEH PIN iHE7AE LED BYRS RREN,

40, AT 0 4 LED W& NBXARR, BFNT:

echo 255 > /sys/class/leds/sunxi_led@r/brightness

echo 255 > /sys/class/leds/sunxi_led@g/brightness

echo 255 > /sys/class/leds/sunxi led®b/brightness

r RRIRELDE, g ARIZELE, b ARIZEEN

3.2.2 led trigger R EH

Bt “/sys/class/leds/[device]/trigger” FiI&E trigger FEH,

Trigger £&%E: backlight. camera. cpu. default-on. disk. gpio._heartbeat. mtd.
oneshot. panic. timer. transient.

Ba0i%E trigger K8 A timer, R{ENT:

[echo timer > /sys/class/leds/sunxiyledOr/trigger ]

0 BI15
AR trigger KZLA timer BY, (BRINZ 500ms, K 500ms. Rl LTI R B =AM KRBT IE]

/sys/class/leds/[device]/delay_on

/sys/class/leds/[devicel/delay off

3.2.3 debugfs 1E/A3FE

LEDC #8%8 debugfs X1 =Ff7E B R/9/sys/kernel/debug/sunxi leds, T =iiBAIIT:

reset ns: @I ZT R ANEEMIREY LED B9 reset BYja], SEEJ 80ns-327us.
. tlhfns: Bz R AR ENIRE 1 S BTatE, SEE 80ns-2560ns,
e t1l ns: BIZTHRANKEMNIEE 1 BBRBFEYE, SEE 80ns-1280ns,
e tOh ns: WBHZTRANIEENIRE 0 IBEBTEYE, SEE 80ns-1280ns,
e t0l ns: BIZTRAIIZEMNIRE 1 BEEFEE, SEE 80ns-2560ns,

e wait time0 ns: @iz RENZENEEMESEFE ™ LED Bz Bl 58987 (8], SBEJ 80ns-
10us,.
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e wait timel ns: BT iZT R 0J & &M= EUAE B R Ml EK3E 2 [B) F [ A9BY 8], SEEA 80ns-
85s,

e wait data time ns: B ZTRANZEMNIRE LEDC WE FIFO FFHIENNEBRE,
SEEA 80ns-655us.

o data: Ei¥iZT = 0]iEEY data buffer RE3E, BEIFFAE LED SN AYEEE,

e output mode: BEFZT RAIREMIEEHIHEERER, mHERE GRB. GBR. RGB.
RBG. BGR # BRG,

e trans mode: BT ZT AN ENIRIN S RINEEEFRER (CPU 5 DMA) .
e hwversion: BRI ZTRAIEFER] LEDC BIBEHRREA,

A B

(1) EMBTEISATEFRREARYESEaEER ,, BEUWFRESMEFIRIE

(2) REREFERZEFINNEEIA 42ns HERE, FEITRIRENREIFERE 42ns HEERE,
NISCRRERIR BRYETEI AN FZERRKEERBH 42ns BEREVER. HIUED reset_ns iRE 90ns, MZERK
IZIEH LED reset BYiEl#3 84ns,

debugfs FRAAFIWIT:

echo 84 > /sys/kernel/debug/sunxinleds/reset ns

cat /sys/kernel/debug/sunxi leds/data

echo RGB > /sys/kernel/debug/sunxi leds/output mode
cat /sys/kernel/debug/sunxi_leds/hwversion
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

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

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

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275
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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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