< Avuwiner

Tina Linux LEDC
H&IEm

hRZsS: 1.2
A% HBHE: 2021.03.15



@LWIMIER
’ STAYERLR: W

hRZs 758
hR2s S BHA HAZITA AEHR
1.0 2019.03.13 AWA1526 LS
1.1 2020.06.10 AWA1526 % #f R329, R818, MR813
1.2 2021.03.15 AWA1611 % #F Linux-5.4 A%, R528 F&

WRINFE © HRB2ERRRNERAR. RE—IF



@LWIMIER

MHER: WE

1 #hR 1
1.1 BEHEB . . . e 1
1.2 EASEE . . . . 1
1.3 BERAR . . e 1

2 BRNE 2
2.1 BBERAEBIHBB . . .. e 2
2.2 BEEBEEMIRBE . . .. e 2
2.3 BHRECEGBE . . . . . e 2

2.3.1 WEECE . . . . . . 2
232 DTSEIE . . . . . e e e 4
2.3.2.1 DTS BEIER . . . 4
2.3.2.2 DTS X . . o e 4
2.3.3 sys config.fex BCE . . ... . . . . . . ... 6

3 EO#ER 7
3.1 BMEO . . . 7
3.2 AMEMREO . ... e e 7

3.2.1 brightness WA . . . . . . . . . @ h 7
3.2.2 led triggen @A . . . . . L L L 8
3.2.3 debugfs fERIHEE . . . . . L 8

WRIRFE © HRB2ERRRNHERAE. RE—TIMF ii



@LWIMIER

MHER: WE

1.1 REER

NALE LEDC RehdfER AL, H1E LEDC IRahER RN A%

1.2 ERE

N4
[

& 1-1: EAF@mYI&

F=matR RIZhRZs IR T

R328 Linux-4.9 leds-sunxi.c
R328 Linux-4.9 leds-sunxi.c
R818 Linux-4.9 leds-sunxi.c
MR813 Einux-4:9 leds-sunxi.c
R528 Linux-5.4 leds-sunxi.c

1.3 fHXAR

LEDC JKzpflz AR AR,
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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:

Linux-4.9M#%%: tina/lichee/linux4.9/drivers/leds/
Linux-5.4M#%%: tina/lichee/\inux5.4/drivers/leds/

FTEASLUTERDHG:

led-core.c: AledFRFAMIZLI M,
ledtrigger-xxx.c: AtriggertBxmMIXH,

leds-sunxi.c: LEDCIRGZHSEER(LFLs

leds-sunxi.h: EX2ELEDCIREHEIBLEIT,

2.3 RIRECE N

2.3.1 AZEcE

7f tina IRBRF, $1T make kernel menuconfig, BERFINT:

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, FEEFBYNNEED, EBREOT:

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

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> excludea
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 HBKE R A dis BiF,

IFF Linux-4.9 Fix:

tina/lichee/linux-4.9/arch/arm/boot/dts/<F&HKS.dtsi>
tina/lichee/linux-4.9/arch/arm64/boot/dts/sunxi/<F&HKS .dtsi>

IFF Linux-5.4 ¥k :

[ tina/lichee/linux-5.4/arch/arm/boot/dts/<F&HKS .dtsi>

WRARAEXECE dts BiF:

1812 cconfigs spL A BKEE EIRZK linux BEERKR,

Hr, 3¢F Linux-4.9 ¥, board.dts EiRZ linux A& R E—HRERE:

[ tina/device/config/chips/<chip>/configs/<board>/board.dts

FF Linux-5.4 K, board.dts TTERLE linux EEERF T

[ tina/device/config/chips/<chip>/configs/<board>/1linux/board.dts

2.3.2.2 DTS X%

Linux-4.9:
1edc@06700000 {

compatible = "allwinner,sunxi-leds";
reg = <0x0 0x06700000 0x0 O0x50>;
interrupts = <GIC SPI 60 IRQ TYPE LEVEL HIGH>;
interrupt-names = "ledcirq";
clocks = <&clk ledc>, <&clk cpuapb>;
clock-names = "clk ledc", "clk cpuapb";
pinctrl-names = "default";
pinctrl-0 = <&ledc pins a>;
led count = <32>; -> LEDHY#k2
output_mode = "GRB"; -> R, EAANGRB
trans_mode = "DMA"; -> HiEEmIE, EXIAJIDMA
reset_ns = <42>; -> LED resetByg]
tlh ns = <42>; -> 1BEEFE
t1l ns = <42>; -> 185{EEBFAYE
t0h ns = <42>; -> Oi8E B AT E
t01 ns = <42>; -> ORB{EERTAYE
wait time@ ns = <42>; -> 1848 NLEDEUE Z B fFaVadia)
wait timel ns = <42>; -> HESBFRMIELE 2 i8] F S HYET E]
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l wait data time ns = <20000000>; -> LEDCAIZFFIFOSMEMIEMAEERE J
};

Linux-5.4 1, clk 1 dma REEBMEWL. H#H, ABHEEXHXDEEH, BF LEDC HEE
FEBEETS dts B, mH LEDC Friz#lay LED /TRIF4SE. PIN MFIRENSERSE dts
%,

E& 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>;
interrupt-names = "ledcirq";
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:

ledc pins a:/ledc@® {
pins = "PF2";
function = "ledc";
drive-strength = <10>;
}i

ledc _pins b: ledc@l {
pins = "PF2";
function = "gpio in";

pinctrl-names = "default", "sleep";
pinctrl-0 = <&ledc pins a>;
pinctrl-1 = <&ledc pins b>;
led count = <12>;

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 = "disabled";
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Linux-4.9 A Linux-5.4 B9 dts BB X EX—, FMiHPAMN TR

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

e pinctrl-0: 5|HERE, XBERRINERANREE.

e pinctrl-1: AL, XERAKRENNREE.

e led count: LED /THY¥KE, RIBFEHEE,

e output mode: LED {T#itH#&E=, HR#E LED /TH datasheet #{TECE.

e reset ns: LED 47 reset BYjalizHl,

e tlh ns: 1 BZEBTAYE], R#E LED /T8y datasheet #ITACE,

e t1l ns: 1 FB{EEEERYE], R#E LED 4THY datasheet #H1THEE.

e tOh ns: 0 FBFEFEEFEYE, 1R#E LED T8 datasheet #H{TEE.

e tOl ns: O F3REBFAETIE], RIE LED T8 datasheet #H1TALE.

e wait timeO ns: > LED #iEZ[BIRVERERTiE], #R#E LED {THY datasheet #{TACE.
e wait timel_ns: Mi¥iEZ [BIRZFFETIE], #R#E LED THY datasheet #17REE,
e wait data time ns: REB FIFO F{FEIREETIE], HBidpYaElfilAk & & .

e status: &EHRE.

BE, NMEEEFEH—FHNLEDC /T, FEMRI\E ARSI ESINEEE LR, tbinRsIHEE
UK LED ITHISKECE (2235 01 IBE{XEFEjEN reset BYE AN wait BFjE]) , ©ZEEIE
WA RER IR =

2.3.3 sys/config.fex ficE

sys_config.fex E&fF:

[tina/device/config/chips/<chip>/configs/<board>/sys_config.fex )
[ledc]
ledc_used =1 ->ZB&HfERALEDC
ledc = port:PEO2<2><default><default><default>  ->LEDCXIRZAY5|HI
led count =1 ->LED#E
output mode = "RGB" -> Rit#E, FRINIGRB
tlh ns = 800 -> 1535 AT E
t1l ns = 450 -> 15BREEFETE]
t0h _ns = 400 -> 0SS B AT E
t01 ns = 850 -> ORB{EERTAYE]

sys_config WELE&XEE Lif dts B

(0 388
sys_config HEREREERET dts HEcE.
596, Linux-5.4 hF44E(ER sys_config RECE LEDC T,
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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

3.2.2 led trigger &R EH

Bt “/sys/class/leds/[device]/trigger” FI&E trigger 35,

Trigger & H: backlight. camera. cpu. default-on. disk. gpio. heartbeat. mtd.
oneshot. panic. timer. transient.

HIIMIZE trigger FEAH timer, R{EWOT:

[echo timer > /sys/class/leds/sunxi_ledOr/trigger )

@ 515
AR trigger BN timer BY, EAIAR 500ms, K 500ms. BliEd BUF R B =M AT E,

/sys/class/leds/[device]/delay on

/sys/class/leds/[device] /delay off

3.2.3 debugfs {F/A A

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

e reset ns: WBIIZTAAIEEMIEE LED B reset Bta], SEEHN 80ns-327uso
3 =1
e t1l ns: BIZTRAIZEMNIRE 1 BB E, SEE 80ns-1280ns,

e t0l ns: B ZTRANIEEMNIRE 1 BEBTEE, SEEN 80ns-2560ns,

e wait time0 ns: @EIZTAAIEENIREAES R LED #iR 2 8)FFa98YiE], SEE 80ns-
10us.

e wait timel ns: @i 1ZT = A1 1% & FIXENAE B R M 2E 2 B FF VBT 8], SEEY 80ns-
85s,.
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e wait data time ns: B ZTRANEEMNIEZE LEDC WEf FIFO FRFHIENNESRE,
SEEA 80ns-655us,

e data: BT R AIIREX data buffer RRVEHE, BEIFE LED XIRAVEIE.

e output mode: BIZTRAIEEMEEN A aiiaHaEN, ®HEXE GRB. GBR. RGB.
RBG. BGR # BRG,

e trans mode: @i ZT ANZEMNEEH GV EIEEEIEIN (CPU 3 DMA)
e hwversion: @I ZT RAAIEE L LEDC BEHIRZA,

A &g

(1) igEYBYE)SRIEFRREARBHESEE A, FUF S MEFIRIE.

(2) RZREFEAZEFINNELEIA 42ns HERE, HFEITRIREMNNEIFERE 42ns HHERE,
MEFFFMIg BN A A NTFIZENRAEEBE 42ns BIREE, MINiEDE reset_ns i®F 90ns, MigER
hZIEH LED reset BiiElf3 84ns,

debugfs ERAZMILIT:

echo 84 > /sys/kernel/debug/sunxi leds/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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