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Pinctrl 222 linux 2ANHE—% SoC | & pin BIE, #R2%E SoC | & EXMAERE pin &
BFRAMmREN. BNEATHEL SoC T BRABEILES.

2.1 BEIRINEETTAR

#% SoC AFEEE pin THI2F, BT pin 5188, FHITATUEE—NH—AHS | HIRITHRERFF
%, T L, Linux A% pinctrl IXshe] LUR(E pin $=HI28 AN ISTRA T ITIE:

g

o KEHARE pin HHISTTEINFRE3IH; &

o IRIHSIHINERRE 1
o IRMHECESIFIAVEES), WNIREIRED. LRI THI. HIEBMS:

e 5 gpio FRARHNRE

o LI pin R

2.2 HRANENE

* 2-1: Pinctr]l BIREXRIENE

RiE RRRE VR e
SUNXI Allwinner —%7%! SOC BE#F¥ &

Pin con- EXEHFIRRNREIMER, BERRRNEMHTHIZE. EBAESIHER. Bl
troller AcEEINEE

Pin RIES A RENEZES, ATURMAKE. 2%, KEFLXBAER—ALR
SHIEESL [0-maxpin] FER=
Pin SNELGEBEEFR I —N5IH, tbin SPI, {Ri&1E7E SoC M9 {0,8,16,24} &

groups B, MB—M&& 12C &7 SoC B9 {24,25} Bl HMTLURXEEMRD
pin groups. RZITHIZIEAEELIE pin groups, EILERIZHIESFRAATE
—LEI SR ERIE B AR —MFE A A SRR R B R

Pinconfig EBMAIUKRHFERERZMAR, ZRSEIMERABN/HERBBESRFEEX,
Bian, ATLUSE—NEMEERLTFEERE, S =8 (BRETHE M
FiEE) . HEALUBTIRER —MANERS VDD 3% GND #8:iE (LH/T
hiI), UETEREESKEMNEERBERINE
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AIE ARTZI5ER

Pinmux  SIHIERLEE, EA—MSENYIEER (ball/pad/finger/FEE) #HI1TEMY
BER, UZHAREENBESFESMR

Device MMENRTF, B—1FEHE cpu WBEMET|. NEFEEIE. BESH. INE

tree 1%, FBTITHIZSA gpio LUK clock FERAXRIFAIN, Pinctrl IXEhZHFM

device tree FEXMIKET RIRE pin WEEEES

2.3 BAESE

Sunxi Pinctrl IXcERAVIESR W FEIFAR, B PNIEEREILISO K 4 8% : pinctrl api.
pinctrl common frame. sunxi pinctrl driver, % board configuration, (Blf&.EM@E
—J2 device driver &7 Pinctrl IReh#IEHE)

S [RRS
QQ device . . X
S B device driver y
<> T1VET
device
driver device device
driver

pigetr] framework

s s : o
%Qﬁ{?rl_cunﬁg pmcfr]_rnggz%
fr &
pin%ﬂ?{:ﬂrﬂ QQ
QQ
QQ & <&
pinetrl pinctr] sunxi driver
driver
board sys_config
configuration ||

device tree

2-1: pinctr] R EAELRE

Pinctrl api: pinctrl {£ft4s FEAFERNEO,
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Pinctrl framework: Linux {29 pinctrl JXEHHEZS,

=h

Pinctrl sunxi driver: sunxi FE&FEESLIAIIRES,

Board configuration: &% pin BBEEE, —MBRAIZENHITEE.

2.4 state/pinmux/pinconfig

Pinctrl framework FELIE pinstate. pinmux # pinconfig =/ Ih8E, pinstate # pin-
mux. pinconfig BRI XA TEFR.

State

Pinctrl core default B

config

setting
[ inctr]l mux )
* *
N N3 Pinctrl conf Ng SN
[ﬁ & & € eo & &
> > 7 > S

O7E 2-2: pinctr] I¥5f framework

RABTEARKRTES, pin BEETER—F, LLNMARRIEZIEITH, KEW pin FE—AR
B, BRAHNKER, ATTHEHHE, 18§ pin FEF—HAE. Pinctrl framwork gEBE
MEBREEABRE TN HEEE,

2.5 RAELET TR

linux

|

| ~=~drivers

| |-- pinctrl
/7

N A4 X7
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-- Kconfig
-- Makefile
-- core.c
-- core.h

-- devicetree.h

-- pinconf.c
-- pinconf.h
-- pinmux.c
‘-- pinmux.h

T-- sunxi
| -- pinctrl-sunxi-test.c
| -- pinctrl-sun*.c

“-- pinctrl-sun*-r.c

*-- include

" -- linux
T-- pinctrl
| -- consumer.h
-- devinfo.h
-- machine.h
-- pinconf-generic.h

I
I
I
I
| -- devicetree.c
|
I
I
I

-- pinctrl-state.h
--"pinctrl.h
“=< pinmux.h

I
I
I
|-- pinconf.h
|
I
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ion
SCIIZ:ZV PINCTEL DRIVER

n
?s s submenus ---> (or empty submenus ----). udes, <M= modu
<M= module = > module capable< Q@ QQ
<& <& <&
Q M- pinctrl sunxi test drive Q
< [*] Finctrl sun5@iwSpl> PIO controller S

[*] Finctrl sunSE)inp R_PIO controller

3-4: W% menuconfig allwinner pinctrl drivers &

3.2 device tree JBRZEFIERR

S¥F Linux4.9: 5
&
>
o REWMNXHMAERZ SoC FIEARNBARE, T ARM64 CPU M5, KEWHEKEF
73: kernel/{KERNEL}/arch/arm64/boot/dts/sunxi/sun*-pinctrl.dtsi.

o IEEMNMHMEERZ SoC FMEAXRNBAES, YT ARM32 CPU M5, KEMEE
79: kernel/{KERNEL}/arch/arm32/boot/dts/sun*-pinctrl.dtsio

o RERIGER (board.dts) BE: /device/config/chips/{IC}/configs/{BOARD}/board.dts

device tree ARSI X RUT .

board.dts

[=-5--- sun*-pinetrl.dtsi
| - . sun*-clk.dtsi

SFF Linux5.4:

o IEEMXMHMEERZ SoC FMEARMBAEE, XF ARM64 CPU M5, 5.4 AZPRE
P EHEY pinctrl BY dtsi, B3I pin BUEETET © kernel/{KERNEL}/arch/arm32/boot/dts/sun
*.dtsi

o ZEWMXMHMEEERZ SoC FIEARMNBEARE, X¥F ARM32 CPU M5, 5.4 AXHFTE
PR pinctrl BY dtsi, B pin BUEEMTET © kernel/{KERNEL}/arch/arm32/boot/dts/sun
*.dtsi

o RZKZIGE (board.dts) #8812 : /device/config/chips/{IC}/configs/{BOARD }/board.dts
e device tree EIBEEXAMT:

IRIXFE © HB2ERERHBIRAR. RE—INF 8
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board.dts
[-------- sun*.dtsi

3.2.1 device tree ¥ gpio {THlI2SEVEREE

7 kernel/{KERNEL}/arch/arm64/boot/dts/sunxi/sun-pinctril.dtsi X4/ (Linux5.4 B#%
BAE sun.dtsi #), BEET1Z SoC B pinctrl iTHI2sBAREREE, —BRAEINER, B pinc-
trl IXCHLEIRE AP, BAI, 7 sunxi 5, RITRIESRR, FMIAE pinctrl 18F: r pio &
#% (PLO /589FFE pin) 1 pio 1&&F (PLO BIKIFRE pin), MMKENBEREEEFEENT:

r pio: pinctrl@07022000 {
compatible = "allwinner,sun5Qiw9pl-r-pinctrl"; //EZEB, BTRHINESHE
reg = <0x0 0x07022000 0x0.0x400>; // EFesERAOx07022000F1EE0Xx400
clocks = <&clk cpurpio>; //r_pioiREfEFHRIETH
device type = "r pio’; /R EXBE
gpio-controller; / /R E— 1 gpioiElzs
interrupt-controller; [/ RO HREIESIEE, A FFRRTAT LA
#interrupt-cells = <3>; //pinHHiE I FEECE RIS I 2 RS 517 i =T LA ER
#size-cells‘= <0>; //%BEH, iEEOo
#gpio-cells = <6>; //opioREREEENSu AL, [ LS4 73
/*

* UTMECEAERERRNpinWACE, RREE 5| AR WS A pThe: 1795 1F
* BT RERRA p S e @iy @it iR d t sIEC (5= N/ )
*/
s_rsbO pinsfa: s _rsb0@0 {
allwinner,pins &= "PLO", "PL1"j§
allwinner, function = "s nsb0";

allwinner,muxsel = <2>;
allwinner,drive = <2>;
allwinner,pull = <1>;
i
/*

* PUFEEEA Linux -5, M5 REMpinHEE, RREN 5| EENAT 23T pin#tiTiR(E
* HF AR ST, B ERpindY5| AkEboard dtsH
(CEMpinctrt? G)O: <&Scr17ph7pins>;),#@ﬁﬁscrlfphfpinSiiﬂlﬁﬁﬁiﬂ’liﬂ’\]%?) 8

*

*/

scrl ph pins: scrl-ph-pins {
pins = "PHO", "PH1";
function = "siml";
drive-strength = <10>;
bias-pull-up;

b8

pio: pinctrl@o300b000 {
compatible = "allwinner,sun50iw9pl-pinctrl”; //ZZBEM, ATRFIEELE
reg = <0x@ 0x0300b00O O0x0 0x400>; // B 175 EMN0x0300b000FIEE0Xx400
interrupts = <GIC SPI 51 IRQ TYPE LEVEL HIGH>, /* AW1823 GIC Spec: GPIOA: 83-32=51
i/
<GIC SPI 52 IRQ TYPE LEVEL HIGH>,
<GIC SPI 53 IRQ TYPE LEVEL HIGH>,
<GIC SPI 54 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 55 IRQ TYPE LEVEL HIGH>,

> O O O

IRIXFE © HB2ERERHBIRAR. RE—INF 9
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<GIC SPI 56 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 57 IRQ_TYPE_LEVEL_HIGH>;  <¢/Zi&&EMbankZiFM A BMyi chirs,
TSR — ZFBEAIbank
device type = “pio"; //&EFLRBEMN
clocks = <&clk pio>, <&clk losc>, <&clk hosc>;  //iZI&&EEARET &
gpio-controller; //RR2— 1 gpilot=Hlzs
interrupt-controller; // =z — TS
#interrupt-cells = <3>; //pint B EBERENSENE, FAFPRA LR
#size-cells = <0>; //%BER
#gpio-cells = <6>; //9pioBREEEENSENE, S Flinux-5.443
/* takes the debounce time in usec as argument */
)

3.2.2 board.dts IREECE

board.dts AFREESMREFENIZERFE (30 demo R« demo2.0 1xEFFE), L demo RkA

5], board.dts BT

/device/config/chips/{ CHIP}/configs/demo/board.dts <><

O
£ board.dts AR E S BUIRTE *.dtsi B (40 sun50iw9pl.dtsi H)EE, NSEFHEUTES

L ;

o HHERBMENLE =, board.dts WELEEEEEE *.disi FHERERES.
o MBMHBMNER, BMEIRALEMR dtb SXHH,

linux-4.9 £ pinctrl F—LERIREA board.dts WEREENT:

pio: pinctrl@0300b000 {
input-debolUnCe = <0 0 0 0@ 0 03 /*EEFMREME, &IXRE—NZFPEEbank, B{ius*/

spid pins_a: spiO@0<gv
allwinner,pins .= ""PCO", "PC2", "PC4";
allwinner,pname = "spi® sclk", "spi® mosi”, "spi® miso";
allwinner,function = "spi0";

I3

};

T linux-5.4, FENKALANBESIN, MIEEREE pinctrl-0 5IANT <o

linux-5.4 £ board.dts ECEIW T :

&pio{
input-debounce = <0 0 6 6 1 0 0 0 0>; //EEEFHREFEME, SOWN—ZRFPETRIbank, £fiIus
vce-pe-supply = <&reg piol 8>; //BREIOOMEE, FINXEHEXERpeIREML. SVIHEE
I}3

WA © BSEERERHERAE. RE—TF
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4.1 pinctrl $#35%E8

4.1.1 pinctrl get

@?&%ﬁg struct pinctrl *pinctrliget(struct device *dev);
fER: RENIZEERY pin 2FEMR, FIE pin BIELAETF I pinctr] G1&,
o SE:

o dev: $EMERIE pin BIEAIRIIRE AR, ><>®
° JE_EI

e I, 3R[E pinctrl A,
L] 9&)”&: i&.@ NULLO

4.1.2 pinctrl put

BRIERE . void pinctrl put(struct pinctrl *p)

{EF: B pinctr]l @, #915inctr]l get EEXIEH
o BH &Y

o p: EEAFEMH pinctr]l AR,
e 1R[T]:
o HHKR[EE,

A BE

WHME pinctrl_get Eo¥ifER,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 11
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4.1.3 devm pinctrl get

° @I?ﬂ?ﬁ struct pinctrl *devm pinctrl get(struct device *dev)

o ER: RIEIKEIREN pin RIEDN, FIE pin BIEMKMETFIL pinctrl B1#F, 5 pinctrl get
IheESEe—1¥, RZE devm pinctrl get KFERIBEEIR pinctrl ARBIER, FPETNLFZ IR

S5 H. REIRNHIS pin FR, HEFMLLMER devm_pinctrl_get &0,

o BEN:
o dev: FEEHIE pin RIEAMBNIZE IR
e 1R[O]:

e FRXIfy R[E pinctrl A,
L] 9&)”&) i&.@ NULLO

4.1.4 devm pinctrl put 5

° @%&Eﬁg void devm pinctrl put(struct pinctrl *p)
ER: B pinctrl G, #4415 devm pinctrl et EXER,
S

o p: FEMABTEMHI pinctr] Ao
o iR[E]:

o HHRENE,

A B

<B\/
WAM5 devm_pinctrl_get E¥MEAR, AIMFRRBEMBIZED,

4.1.5 pinctrl lookup state

ER . 1R3E pin IREEIM, &KX state REDW
o B

o p: IEEERIEH pinctrl A,
e name: IEFERSEM, 0 “default”. “sleep” Fo

e IR[O]:

IZI%*&EEE struct pinctrl state *pinctrl lookup state(struct pinctrl *p, const char *name)

WRAFRE © BBEERERHERAE. RE—TNF
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o %I, R[EIAIT pin KESHEHA struct pinctrl state *.
° 9&)”&’ ié@ NULLO

4.1.6 pinctrl select state

@l?&}?ﬁ int pinctrl select state(struct pinctrl *p, struct pinctrl state *s)
R ¥ pin AMAXIRZAY pinctrl IEEB A state AR RZATIRSo
o B

o p: FEMEIRIER pinctr]l @R,
o s: 150 state AJR,

e IR[A]:

o EEIjJ’ i&@ 0o
o K, REIFEIRIG, \

4.1.7 devm pinctrl get select

IZI%*&U?EE struct pinctrl *devm pinctrl get select(struct device *dev, const char *name)
ER: REULEM pin 1EAIWR, FHBORILEHIEERS.
o B

o dev: IEMEIR pin BEERANIEE N,
e name: ZIXEN state B, 4 “default”. “sleep” Fo

o 1R[T]:
o
e ALY, iR[E pinctrl A,
e XM, 3&[E] NULL,

4.1.8 devm pinctrl get select default

@?&E@ struct pinctrl *devm pinctrl get select default(struct device *dev)
fEF . RENSER pin RIFAOW, FHRIWKENRINAS.
S

o dev: EMEIRE pin BIFAMETIRE IR,

e IR[O]:

WRAFRE © BBEERERHERAE. RE—TNF
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o FXI8, iR[E] pinctrl A1,
o KK, &[E NULL,

4.1.9 pin_config get
o {EF: REVERE pin NEM.
o SH

e dev_name: 5[ pinctrl &&.
e name: &M pin #E#f,
e config: f&7F pin MEEES.

o 1R[T]:

o EEIby i\&_@ pln éﬁ%o
o KK, R[EIFEHIRE,

A BE
ZEQOE linux-5.4 BEBI%.

4.1.10 pin config/ set
o EA: REHRE pin NWEE,
o B

e dev_name: &M pinctrl i&&s
e name: #5[@ pin F#fier
e config:pin BWEEEES.

e IR[O]:

o E}ZIjJ) i&.@ 0o
o KX, REIFHEIRIG,

A B

ZEOEE linux-5.4 BB

WRAFRE © BBEERERHERAE. RE—TNF
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4.2 gpio OB

4.2.1 gpio request

° @?&%ﬁ int gpio request(unsigned gpio, const char *label)
o EF: ERE gpio, IREX gpio BYIAIAA,
o BE:

e gpio:gpio K=,
e label:gpio &#F, AL NULL,

e 1R[T]:

® EEIjJ; i}g@ Oo
o 9&)”&, i&.@%ﬁﬁ%ﬁgo

4.2.2 gpio free

o @%&Eﬁg void gpio free(unsigned gpio)
L4 1/|EFH. ;Fn%jj& gpiOo
o T

e gpio:gpio 45
o IR[E]:

o TiR[ENE,
<B\/

4.2.3 gpio direction input

o @%&ﬁ@ int gpio direction_ input(unsigned gpio)
o {EM: IRE gpio A input.

o Y
e gpio:gpio KS.
e IR[O]:

L] E‘ZIjJ; i}g@ Oo
o K, REIFEIRIG,

WRAFRE © BBEERERHERAE. RE—TNF
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4.2.4 gpio direction output

° @?&Eﬁ int gpio_direction output(unsigned gpio, int value)
o EF: i&E gpio /¥ output,
o BE:

e gpio:gpio S
e value: HiEIGER gpio B¥(E, IE 0 ®TE, 0 Rl

e IR[O]:

o MY, iR[E] 0.
o K, R[EIFHIRIY,

4.2.5 gpio _get value

REEAY . int gpio get value(unsigned gpio) |
fEF: FREX gpio EB¥{H (gpio E7 input/output K&)s
B8

e gpio:gpio K=,
e IR[O]:

o iR[O] gpio WNAETEE, 1 RxE, 0 TRl

4.2.6 _gpio_set@vvalue

° @%&ﬁﬁg void <gpio set value(unsigned gpio, int value)
o {EA: I&E gpio BFE (gpio B input/output K&).

o B

e gpio:gpio K=,
o value: HiEIGEMW gpio BFE, IF 0 ®Tm, 0 "R

e IR[O]:

o TiRENE

WRAFRE © BBEERERHERAE. RE—TNF
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4.2.7 of get named gpio

° @I?ﬂ?ﬁ int of get named gpio(struct device node *np, const char *propname, int index)
o EF: BEBIFM dts 4T gpio BI4FHR[E gpio K.

o B

e np: IEFAMEA gpio FIRELE R
e propname:dts FEHEIE R,
e index:dts FEMMRS|E,

e IR[O]:

o I, iR[E] gpio KS-
[} 9&)”&’ i&.@%ﬁiﬁﬁgo

4.2.8 of get named gpio flags >

° @?&Eﬂ int of get named gpio flags(struct device nodes*np, const char *list name, int index,

enum of gpio flags *flags)
o EF: BEBIM dis BT gpio BI4FHiR[E gpio K5,

o B

e np: IEMFEA gpio MIZELE R,

e propname:dts F/E MR R,

e index:dts FEMMESIE

o flags: 7 sunxi F& L, HAMENA struct gpio config * AT =, KA sunxi pinctrl
B pin ZFERH, REIEENFEE, MR enum of gpio flags * RETEREEE S
A BHER, Bésunxi FEEEMRENZIED.

e JR[A]:

o FXI, R[] gplO WS,
o KK, REIFHIRID,

A &g

ZIEOM flags B8, 7£ sunxi linux-4.9 RUAEINFEE L, BAENHA struct gpio_config %
BE¥E, linux-5.4 BEIRENRIZIED, HIZERA enum of gpio_flags HIEN.

WRIRFE © HRB2ERRRINERAE. RE—TIMF 17
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5.1 {&/ pin RYIRES dts ECE

FEMA pin WIRERN, KehERIgE pin NERBLMINEE, 70T

o IRENfEAERAEEEA GPIO, BIBXRMEaN. mE A raY
o IXTHEAEILE pin B pin mux, #0 uart &M pin,lcd REM pin &, BTIEHINEE
o IRCNFAEEARE pin FHEHATIEE, WEE pin AR

TENELERRHITOHNE, QQ

5.1.1 EcEi®EA GPIO.IhgE/F#ThsE

BiE—: B2E GPIO; Hlf, device tree EEE demo M TFFrR:

socq{
gpiokey {
device type = "gpipkey";
compatible = "gpio-keys";
ok key {
device_type = "okaKey";
label = "okj@éy";
gpios = <&r pio PL 0x4 0x0 0x1 0x0 0x1>; //WRZElinux-5.4, MFiZAgpios = <&
r pio © 4 GPIQ~ACTIVE HIGH>;
linux,input-type = "1>";
linux,code = <0xlc>;
wakeup-source = <0x1>;
}i
58
}i

WA © BSEERERHERAE. RE—TF
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AT

(1 5588

#Flinux-4.9:
gpios = <&r_pio PL 0x4 0x0 0x1 0x0 0x1>;
[ R

\

enum of_gpio_flags *flags)
EgpioREEEE (REFEEflagsB¥HP, 4.2

#Flinux-5.4:
gpios = <&r_pio 0 4 GPIO_ACTIVE_HIGH>;

GPIO_PULL_UP. GPIO_PULL_DOWNiFE
I P ooooooooooooooococooocoo

#iPA: gpio in/gpio out/ interruptREAdtsHEER%, MESHREMT:

SSHEBE, SFoutputAEN
IREhEES , [EF0X0BTRAEKIAE

EALRS R Egpiold, FEIRENAMMTIZORRdtsHERESH:

int of_get _named_gpio_flags(struct device_node *np, const char *list_name, int index,

.8.10%5) , HERIEREAMEEMIREROLERE S

gpio activeBdik#E, MRFELTFH, EaTU=E

Wibank \
&EWB4pio, BFcpusBR&r_piol

»

5.1.2 BZ*Z

BiE=: BBEiIGE3IM, device tree BEE demo W1 TFFI:

1| device treeXtNEEE
2] soc{
3 pio: pinctrl@o300b000 {
4 550
5 uart® ph . pins a: uart@-ph-pins-a {
6 allwinner,pins = "PH7" #"PH8";
7 allwinner, function =""uart0";
8 allwinner,qusél = <3>;
9 allwinner,drive = <0x1>;
10 allwinner,pull = <0x1>;
11 };
12 /* ¥ Flinux-5.4 BFEETFTEXMANEE */
13 mmc2_ds pin: mmc2-ds-pin {
14 pins = "PC1";
15 function = "mmc2";
16 drive-strength = <30>;
17 bias-pull-up;
18 }
19
20 +s
21 -
22 uart@: uart@e5000000 {
23 compatible = "allwinner,sun8&-uart";
24 device type = "uart0";
25 reg = <0x0 0x05000000 0x0 0x400>;
26 interrupts = <GIC SPI 49 IRQ TYPE LEVEL HIGH>;

IRIXFE © HB2ERERHBIRAR. RE—INF 19
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clocks = <&clk uart0>;
pinctrl-names = "default", "sleep";
pinctrl-0 = <&uart0 pins a>;
pinctrl-1 = <&uart0 pins b>;

uart@ regulator = "vcc-io";

uart® port = <0>;

uart0 type = <2>;

};

};

Hrb:

e pinctrl-0 ¥fi pinctrl-names F89 default, BIERIEE TEEL TXIMNAY pin BB E
e pinctrl-1 ¥ pinctrl-names FH sleep, BENERKEEIE RIFNA pin BB

5.2 #EOEATRSL

5.2.1 ECEIRE S| Y

—RRIGE RN REBEFEA—PiEOdevm pinctrl get select default FtrI LA RIERIR&EFE
pin iR,

static int sunxi/pin req demo(struct platform device *pdev)
{
struct pinctrl *pinctrl;
/* reguestidevice pincfEl, set as degfault state */
pinctrl ={devm pinctrl get select default(&pdev->dev);
if’ (IS_ERR_OR NULL(pinctrl))
return “-EINVAL;
return 0; oY
}

5.2.2 3REX GPIO =

static int sunxi pin req demo(struct platform device *pdev)
{

struct device *dev = &pdev->dev;

struct device node *np = dev->of node;

unsigned int gpio;

#get-'gpio config in device node:
gpio = of get named gpio(np;. “vdevice 3", 0);
if (!gpio is valid(gpio)) {

if (gpio !'= -EPROBE_DEFER)

IRIXFE © HB2ERERHBIRAR. RE—INF 20
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11 dev_err(dev, "Error getting vdevice 3\n");
12 return gpio;

13 }

14| 3}

5.2.3 GPIO E%HicE

@3¢ pin config set/pin config get/pin config group set/pin config group get EZ[OH

HWIEHIFERE pin T group BIHEXEM.

1] static int pctrltest request all resource(void)
214
3 struct device *dev;
4 struct device node *node;
5 struct pinctrl *pinctrl;
6 struct sunxi gpio config *gpio list = NULL;
7 struct sunxi gpio config *gpio cfg;
8 unsigned gpio count = 0;
9 unsigned gpio_index; \
10 unsigned long «onfig; <;>
11 int ret; |
12
13 dev = bus find device by name(&platform bus type,«NULL, sunxi ptest data->dev name);
14 if (!'dev) {
15 pr warn("find device [%s] failed...\n", sunxi ptest data->dev name);
16 return -EINVAL;
17 }
18
19 node = of find node by type(NULL, dev name(dev));
20 if (!'node)/{
21 pr_warnn("find node| for device [%3] failed...\n", dev_name(dev));
22 return -EINVAL;
23 }
24 dev->of_node = node;
25
26
27 pr_warn( "++++++++++-1<15+4-++++++++++++++°/°s++++++++++++++++++++++++++++\n ", func_);
28 pr warn("device[%s] all pin resource we want to request\n", dev_name(dev));
29 prwarn("------€5 <o \n");
30
31 pr warn("stepl: request pin all resource.\n");
32 pinctrl = devm pinctrl get select default(dev);
33 if (IS _ERR OR NULL(pinctrl)) {
34 pr warn("request pinctrl handle for device [%s] failed...\n", dev_name(dev));
35 return -EINVAL;
36 }
37
38 pr_warn("step2: get device[%s] pin count.\n", dev_name(dev));
39 ret = dt get gpio list(node, &gpio list, &gpio count);
40 if (ret < 0 || gpio count == 0) {
41 pr warn(" devices own O pin resource or look for main key failed!\n");
42 return -EINVAL;
43 }
44
45 pr warn("step3: get device[%s] pin configure and check.\n", dev_name(dev));

V4 < SO SO

IRIXFE © HB2ERERHBIRAR. RE—INF
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MXHEER:

for (gpio index = 0; gpio index < gpio count; gpio index++) {
gpio cfg = &gpio list[gpio index];

/*check functien config */

config = SUNXI PINCFG_PACK(SUNXI_PINCFG TYPE FUNC, OxFFFF);

pin config get(SUNXI PINCTRL, gpio cfg->name, &config);

if (gpio_cfg->mulsel != SUNXI PINCFG_UNPACK VALUE(config)) {
pr_ warn("failed! mul value isn't equal as dt.\n");
return -EINVAL;

/*check pull config */
if (gpio_cfg->pull != GPIO PULL DEFAULT) {
config = SUNXI PINCFG_PACK(SUNXI PINCFG _TYPE PUD, OxFFFF);
pin config get(SUNXI PINCTRL, gpio cfg->name, &config);
if (gpio_cfg->pull != SUNXI PINCFG UNPACK VALUE(config)) {
pr warn("failed! pull value isn't equal as dt.\n");
return -EINVAL;

}

/*check dlevel config */
if (gpio cfg->drive != GPIO DRVLVL DEFAULT) A{
config = SUNXI PINCFG_PACK(SUNXI PINCFG TYPE DRV, OXFFFF); X
pin_config get(SUNXI PINCTRL, gpio_cfg->name, &config);
if (gpio cfg->drive !'= SUNXI PINCFG UNPACK VALUE(cenfig))’ {»
pr warn("failed! dlevel value isn't equal aSadt.\n");
return -EINVAL;

/*check da@@yConfig *
if (gpiocfg->data/!= GPIO DATA DEFAULT) {
config = SUNXI PINCFG. PACK(SUNXI PINCFG TYPE DAT, OXFFFF);
pin config get(SUNXI PINCTRL, gpio cfg->name, &config);
ifi (gpio_cfg->data !'= SUNXI PINCFG UNPACK VALUE(config)) {
pr warn("failed! pin data value isn't equal as dt.\n")
return -EINVAL;

’

prowarn("--------cgyoonmoo i BT \n");
pr warn("test pinctrl request all resource success!\n");
pr warn ("++++Ebt bbbt e N F DD )
return 0;

}

A BEFE, FESUNXI _PINCTRLFASUNXI R PINCTRLENpinctrli&s, cpusidmpinEEMEH
SUNXI R PINCTRL

WRINFE © HRBEERRRINERAR. RE—IF
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linux5.4 b {E F pinctrl_gpio set config 2 E gpio B t#, ¥ B & H
pinconf_to config_pack %R config &#:

o SUNXI_PINCFG_TYPE_FUNC BEFBER, FXRXHIF FUNC BB (BIUfEM pinctrl_select_state
EORHE)
e SUNXI_PINCFG_TYPE_PUD EHAM#ZIREE (PIN_CONFIG_BIAS_PULL_UP/PIN_CONFIG_BIAS_PULL_DOWN)
e SUNXI_PINCFG_TYPE_DRV EFAMZIFEEN (PIN_CONFIG_DRIVE_STRENGTH) , #HEIHY val 3¢
BI%%%H (4.9->5.4: 0->10, 1->20..)
e SUNXI_PINCFG_TYPE_DAT BFRBEM, BXk%iF DAT BB (BiNfEA gpio_direction_output
8% _ gpio_set_value iZEHHF(H)

5.3 ®#FIXsHER GRIO HHTIhEE

HR—: @ gpio_to_irq FREVEM TS, FASIERRIFPETEREENR]

B#il sunxi-pinctrl £/ irq-domain 7 gpio FETSLILEM irq BITHEE, A gpio HETINAE
B, IRRRRIFEIET gpio to irq KEUEIAFEIS /G, Ef’éiﬁjﬁll«lﬁﬁg@%m EORE

static int sunxi gpio eint demo(struct platform device *pdev)
{

struct device *dev =.&pdev->dev;

int virq;

int ret;

/* map the viggyof gpigf®y/

virg = gpio/to irq(GPIOA(0O));

if (IS ERR/VALUE(virq)) {

pr_wann("map gpio [%d]"to virq failed, errno = %d\n",

—_
O ©W OO Ul b WN =

_ =
w N =

N == R = -
O W 00 XU B W

N DN
N

YU WN -

GPIOA(@), virq);
return -EINVAL;
)
pr_debug("gpio [%d] map to wvirqg%sd] ok\n", GPIOA(O),wvirq);
/* request V@rh, set virg typg” to high level trigger’*/
ret = devm requestyirqf(dev, virq, sunxi gpio irg<test handler,
IRQF TRIGGER HIGH,. "PA® EINT", NULL);
if (IS ERR VALUE(ret)) {
pr warn("request virqg %d failed, errno = %d\n", virq, ret);
return -EINVAL;
}

return 0;

A B dts FcE gpio U, @I dts FEITREBEREUEINPITS, &E1ERBRIEPETX

BN®], demo ¥ FFAR:

5

dtsECEWT:
socq{

Vdevice: vdevice@d {

compatible = "allwinner,sun8i-vdevice";
device type = "Vdevice'

IRIXFE © HB2ERERHBIRAR. RE—INF
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interrupt-parent = <&pio>; /AR BRISHIRS (Finterrupt-controlled BRI
=)*/
interrupts = < PD 3 IRQ TYPE LEVEL HIGH>;

|| N cRETARA S0, 2SR
R LR EE TP pin bankAfR#%
B LR TR TR A mi-~bank

pinctrl-names = "default";

pinctrl-0 = <&vdevice pins a>;

test-gpios = <&pio PC 3 1 2 2 1>;

status = "okay";

i
}i

ERENH, @il platform get irq() FEZEOREBEBFEES, MTFAR:

static.ant sunxi pctrltest probe(struct platform device *pdey)
{

struct device node *np =-pdev->dev.of node;

struct gpio config config;

int gpio, irq;

int ret;

if (np == NULL) { \§>
pr_err("Vdevice failed to get of node\n");
return -ENODEV;

}

irq = platform get dirqg(pdev, 0);
if (irg < 0) {
printk("Get ifq error!\n");
return -EBUSY;

retufn ret;

7/ BiEeR: a
static int pctrltestireéaéstiirq(void)
{
int ret;
int virq = sunxi ptest data->irq;
int trigger = IRQF TRIGGER HIGH;

reinit completion(&sunxi ptest data->done);

pr warn("stepl: request irq(%s level) for irqg:%d.\n",
trigger == IRQF TRIGGER HIGH ? "high" : "low", virq);
ret = request irq(virqg, sunxi_pinctrl irq handler demol,
trigger, "PIN EINT", NULL);
if (IS _ERR VALUE(ret)) {
pr warn("request irq failed !'\n");
return -EINVAL;

pr_warn("step2: wait for irqg.\n");
ret = wait for completion timeout(&sunxi ptest data->done, HZ);

> <> <>
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if (ret == 0) {
pr warn("wait for irq timeout!\n");
free irq(virg, NULL);
return -EINVAL;

}

free irq(virg, NULL);
[T L K \n");
pr warn("test pin eint success !\n");

pr_warn ("++++++ttttt bbbttt eNd b\ DDA Y )

return 0;

5.4 1§FIRENIZ B P i debounce IHEE

BFR—: @i dts BBESDHET bank B9 debounce; LA pio i&&AF, SATERR:

g

&pio { &
/* takes the debounce time in usec as argument */ X
input-debounce = <0 0 0 0 0 0 0>;

| | || "---------- PA bank
> % PC bank

| A*---------- PD bank

|~ Eeecescccscces PF bank

| 45 ------F0----¢ PG bank

| Jos--mm-femieen g PH bank

- EEEEREERY BN PI<bank

};

A& input-debounce HEMEHRER pio KEZIFHUIE bank #E L, MR, &L
bank B2 BB EMHEER debounce &FFes, HR/VHY bank ¥MAY debounce Ni%
iME (BEhB&ERIIER) o suhxi linux-4.9 £4&, FMREFEMERAE 24M, 8/ 32k,

,.JK

debounce HB TE@,\EE% 0 2 1, ¥F linux-5.4, debounce BVESEEZ 0~1000000 (&

il usec) o

AR IRapRRIER gpio MEXIEOIZREFHKT debounce

static inline int gpio _set debounce(unsigned gpio, unsigned debounce);
int gpiod set debounce(struct gpio desc *desc, unsigned debounce);

ERzhAR, ER LEEMNMEOBIRIEE gpio X MNAYFET debounce F7#F28, =, debounce

L ms RHEAM (linux-5.4 BELHEXNMED),

WA © BSEERERHERAE. RE—TF
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AT

6.1 FH debug &%

6.1.1 FA sunxi dump ES5HENETFEs

FEF S SUNXI DUMP #&8k:

make kernel_menuconfig

---> Device Drivers
---> dump reg driver for sunxi platform (i&H)

ERAE:

cd /sys/class/sunxi_dump
1. BEF55EFEH
echo 0x0300b048 > dump ;cat dump

2. 5EHFESLE
echo 0x0300b058 Oxfff > write ;cat write

3. 5F—REES A
echo 0x0300b000,0x0300bfff > dump;cat/dump

4. 5E—fFFRNE
echo 0x0300b058 Oxfff,0x0300b0a0 Oxfff > write;cat write

B ERAR, AUEE, ERIENgpioNEEE, MTTRIMEWFE.

6.1.2 FH sunxi pinctr]l 89 debug 5

FEF S DEBUG FS:

make kernel menuconfig

---> Kernel hacking
---> Compile-time checks and compiler options
--->.Debug Filesystem (i%9)

EHXHTR, FENENBER:

IRIXFE © HB2ERERHBIRAR. RE—INF
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mount -t debugfs none /sys/kernel/debug

cd /sys/kernel/debug/sunxi pinctrl

1. &F pin WECE:

echo PC2 > sunxi pin
cat sunxi pin configure

HRINTEFR:

ys/kernel/debug # cd sunxi_painctrly
i /kernel /debug/sunxa_pinctrl # 1s
function sunNx1_pin
platform sunx1i_pin_configur
dlevel pull

kernel/debug/sunxi_pinctrl # echo PC2 = sunxi_pin
kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pPc2] funciton: 4

6-1: &F pin iLEE

2. 18X pin B4

81 pin #ENEMEY, NEM (function), #¥E (data), IEEHEES (dlevel), LETFHI (pull),

f&EL pin BHEMSE LT

echo PC2'1 > pull;cat pull
cat sunxi_pin_configure [{EEZ

1

EREERMTEMRR: OF

'kernel/debug/sunxi_pinctrl # echo PC2 = sunxi_pin
J/sys/kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pin[Pc2] funciton: 4

pin[PC2] data: ®

pin[PCc2] dlevel: 1

pin[PC2] pull: @

fsys/kernel/debug/sunxi_pinctrl # echo PC2 1 = pull

fsys kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pin[Pc2] funciton: 4

pin[PC2] data: @
pin[pPc2] dlevel: 1
pin[PC2] pull:

6-2: EIERE

WRIRFE © HRB2ERRRINERAE. RE—TIMF
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AE 7 sunxi "fiu‘, BH#i %1 pinctrl Mi&%&, 932 pio A r pio  axpxxx-gpio, HiZfE
PL Z/5H pin BY, IE@E AT a0 pin AUIRE, BURMERYK, TIRa<SMT:

1 echo pio > /sys/kernel/debug/sunxi pinctrl/dev name / /)R EIpioikE

2 cat /sys/kernel/debug/sunxi pinctrl/dev_name

3 echo r_pio > /sys/kernel/debug/sunxi_pinctrl/dev_name //YREIr pioiksE
4 cat /sys/kernel/debug/sunxi pinctrl/dev_name

RS R T EFR:

= dev_name ;cat dev_name

= dev_name ;cat dev_name

6-3: pin REHE

6.1.3 #A pinctrl core By debug T ¥

1] mount -t debugfs none /sys/kernel/debug

3] cd /sys/kernel/debug/sunxi pinctrl

1. F pin WERIRE:

1 [cat pinctrl-devices

HERINTEFR:

‘kernel/debug/pinctrl # 1s
inctrl-handles pinctrl-maps pio r_pio
rnel/debug/pinctrl # cat pinctrl-devices
[pinmux] [plncnnf]
'S

r_plo yes Be

6-4: pin I&&EE

2. BF pin FPIRSHXNBERILE

1 [cat pinctrl-handles

ZRITE log FiR:
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AT

console:/sys/kernel/debug/pinctrl # 1s
pinctrl-devices pinctrl-handles pinctrl-maps pio r_pio
console:/sys/kernel/debug/pinctrl # cat pinctrl-handles
Requested pin control handlers their pinmux maps:
device: twi3 current state: sleep

state: default

type: CONFIGS GROUP controller pio group PA10 (10)config
config 00000005

type: CONFIGS GROUP controller pio group PAll (11)config
config 00000005
state: sleep

type: CONFIGS GROUP controller pio group PA10 (10)config
config 00000001

typest-CONFIGS GROUP controller pio group PAll (11)config
config: 00000001
device: twi5 current state: default
state: default

type: CONFIGS GROUP ‘controller r pio group PLO “(0)config
config 00000005

type: CONFIGS GROUP controller r pio group PL1 (1)config
config 00000005
state: sleep

type: CONFIGS GROUP.controller r pio group PLO (0)config
config 00000001

type: CONFIGS GROUP controller ripio group PL1 (1)config
config 00000001
device: s0c@03000000:pwm5@0300a000 current state: active
state: active

type® CONFIGS GROUP controller:pio group PAl2 (12)config
config- 00000000
config 00000000
state: sleep

type: CONFIGS GROUP.controller pio group PA12<(12)config
config 00000000
config 00000000
device: uart@ current state: default
state: default
state: sleep
device: uartl current state: default
state: default
type: MUX GROUP controller pio group: PG6 (95) function:
type: CONFIGS GROUP controller pio group PG6 (95)config
config 00000005
type: MUX GROUP controller pio group: PG7 (96) function:
type: CONFIGS GROUP controller pio group PG7 (96)config
config 00000005
type: . MUX GROUP controller pio group: PG8 (97) function:
type: CONFIGS GROUP controller-pio group PG8 (97)config
config 00000005
type: MUX GROUP controllerpio group: PG9 (98) function:

type: MUX GROUP controller pio group: PA10 (10) function:

type: MUX GROUP controller pio group: PA1l (11) function:

type: MUX GROUP controller pio group: PA10 (10) function:

type: MUX GROUP controller pio group: PAl1l (11) function:

type: MUX GROUP controller r pio group: PLO (0) function:

type: MUX GROUP controller r pio group: PL1-(1) function:

type: MUX GROUP controller. r.pio group: PLO (@) function:

type: MUX GROUP controller’r pio_group: PL1 (1) function:

type: MUX _GROUP controller pio group: PA12 (12) function:

type: MUX GROUP controller pio group: PA12 (12) function:

twi3 (15)
00001409

twi3 (15)
00001409
io _disabled (5)

00001409

io disabled (5)
00001409

s twid (3)
00001409

g
s twi@l (3)ud
00001409 <»
i0 disabled (4)

00001409

io disabled (4)
00001409

pwm5 (16)
00000001

io _disabled (5)
00000001

uartl (37)
00001409

uartl (37)
00001409

uartl (37)
00001409

uartl (37)
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type: CONFIGS GROUP controller pio group PG9 (98)config 00001409
config 00000005
state: sleep
type: MUX GROUP controller pio group: PG6 (95) function: io disabled (5)
type: CONFIGS GROUP controller pio group PG6 (95)config 00001409
config 00000001
type: MUX GROUP controller pio group: PG7 (96) function: io disabled (5)
type: CONFIGS GROUP controller pio group PG7 (96)config 00001409
config 00000001
type: MUX GROUP controller pio group: PG8 (97) function: io disabled (5)
type: CONFIGS GROUP controller pio group PG8 (97)config 00001409
config 00000001
type: MUX GROUP controller pio group: PG9 (98) function: io disabled (5)
type: CONFIGS GROUP controller pio group PG9 (98)config 00001409

M EEMERS log ATUERIERL IS E EIEM pin MUK pin HETHRESREEM. W twild 1888
B, twi3 EIER pin § PA10/PAT1, HDFIBERARS sleep# default, default RERTE
BRRE, sleep IREERR pin &F io disabled RZ, FTR pin RAJIEEMFER, twid &EFERN
pin HEPKRELTF sleep KRB,

6.1.4 GPIO Rifn)@iH =S B \
6.1.4.1 GPIO rhEf—=EMmp

1. HIEHIESEE —EiM AT
2. MM sunxi dump T, HBIAFRET pending IREREE (3% 6.1.1 /)\T)

3. BETE gpio FEARSIZF EXHETHMAY gpio #17 pin mux MR, RAAFXEDR, &
N=SHPHE S

6.1.4.2 GPIO &7 ch
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