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1.1 REER

SIS AEY GPIO #OEAHTIFANER, LAFRHER GPIO BEE. RiIFFRIENE
175750

1.2 ER5EE
O ;|
® 1-1: ERA~mYIE §
)
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Linux-4.9 KLl pinctrl-sunxi.c
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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 NEHBE S pin 428, BT pin =128, FNTLURE——A5IHIRITHEEF4F
%, ERME L, Linux A% pinctrl IXzhe] LIZ(E pin ?’E%‘J%%?Uﬁﬂ‘]%ﬁiﬂﬂ"l‘l{"ﬁ:

A

D
o MESEESE pin SIS, °

. e EE A g
. RHRES MM, MRS, LRT. REEEE,

« 5 gpio FREMRE

° ;EI}”J pin ':F'Ii‘ﬁ

2.2 HRANENE

® 2-1: Pinctr]l BIREXRIENE

RiE REFEER o
SUNXI Allwinner —£7%! SOC B#¥F¥ &

Pin con- EXEHFIRRNREIMER, BEARRRNEGHTHIZE. EBMESIHER. 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 EMAIUKRHFERERZMA, ZRSEIMEABN/HEEBBESRFEERX,
Bian, ALUSE—NREERLATFEERE, 2 =8 (BRETHE Mt
FiEE) . HEALUBTIRER—MENERS VDD 3% GND #8:iE (khHi/T
hiI), UETE&EESKEMNEERBERINE
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AIE AEFRIER

Pinmux SIS AEE, EE—MIENYIEER (ball/pad/finger/EFSE) HITZHY
BER, UZHAREENBESEESMR

Device MMENRTF, B—1FEHE cpu WHEMAET|. NEFEELE. BESH. INE

tree 1%, ThUTIEHI2SH gpio MUK clock FRLAXRREHIN, Pinctrl IXshZHFM

device tree FEXMIKET RIRE pin WEEEES

2.3 BAESE

Sunxi Pinctrl IXhtRIRAVIEZR N T EFTR, BORERAUS K 4 885 pinctrl api.
pinctrl common frame. sunxi pinctrl driver, % board configuration, (Blf& M@
—J2 device driver &7~ Pinctrl IRen#IEAE)

QQ : u
N device device driver, &7
& driver
device >
driver device device
driver

7

QQ
pigﬁtﬁ_mre
& S
pinctrl pinctr] sunxi driver
driver
board sys_config
configuration ) -

device tree

2-1: pinctr] R EAIELRE]

Pinctrl api: pinctrl $£t45 EEAFERNZEO,
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Pinctrl framework: Linux {29 pinctrl JXEHHEZS,

Pinctrl sunxi driver: sunxi & FESLIMAIRE,

Board configuration: &% pin BBEER, —MRAEERHITEE.

2.4 state/pinmux/pinconfig

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

%\30/\’ ; pineirl pinctrl
<&

<&
QQ

Pinctrl core

config

setting
[ inctr]l mux )
4 4 /37 4 = 45
c§p c§p Pinctrl conf c§9 q§p
S 4 S S

Y 2-2: pinctrl ¥¥zh framework

RABTEARNKRTES, pin BEETER—F, LLNMARRIERIEITH, 8EW pin FE—AR
B, BRAHNKER, ATTHEHHE, 18§ pin FEF—HAE. Pinctrl framwork gEBE
MEBREEABRE TN HEEE,

2.5 RAELET TR

linux

| ~=~drivers
| |-- pinctrl

IR © HiB2ERERHBIRAR. RE—INF 4
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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
U= pinmux.h

I
I
I
| -- pinconf.h
|
I
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ion
S0C _ PINCTEL DRIVER .

Allwinner SEC, PINCTRL DRIVER S
?s s submenus ---> (or empty submenUs ----). Highlighted letters are<hotkeys. Pressing <Y= includes, =N excludes, <M- modu
<M= module = = module capable > S S
<& <& &
Q M- pinctrl sunxa test drive Q
) [*] Finctrl sun5@1iwSpl PID controller S

[*] Finctrl sun58iwdpl R_PID controller

3-4: W% menuconfig allwinner pinctrl drivers &

3.2 device tree JBRZEFIERR

%1 F Linux4.9: .
g >
o IREMXHMEERZ SoC FNEARNEBEAERE, T+ ARM64 CPU M=, REMEKEZF
73: kernel/{KERNEL}/arch/arm64/boot/dts/sunxi/sun*-pinctrl.dtsi.
o REMXHMEERZZ SoC FIEARMEMESE, X¥F ARM32 CPU M=, REMRRE
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*-pinectrl.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 RKIEE (board.dts) #8812 : /device/config/chips/{IC }/configs/{BOARD}/board.dts
e device tree FEIBEEXAWT:

IR © HiB2ERERHBIRAR. RE—INF 8
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board.dts
[-------- sun*.dtsi

3.2.1 device tree ¥ gpio {THI2SEVEREE

7 kernel/{KERNEL}/arch/arm64/boot/dts/sunxi/sun-pinctril.dtsi X4/ (Linux5.4 B#%
JRAE sun.dtsi ), EZE T1Z SoC B pinctr]l IFHI2SHEREERE S, —RAEBIER, B pinc-
trl IRcheEIF B4R, BaEl, 1 sunxi &5, EIRIESRRSE, FMIED pinctrl %% r pio &
% (PLO [GRYFRE pin) M pio i&&F (PLO IAFRE pin), M- MEEHEREREEEWT:

r pio: pinctrl@07022000 {
compatible = "allwinner,sun50iw9pl-r-pinctrl"; //EZBBE, BTRHFEESHE
reg = <0x0 0x07022000 0x0-0x400>; / /B FHREMNIPX07022000F15EE0x400
clocks = <&clk cpurpio=; //r_pioiR & FERVEE
device type = "r pio"; //1&EELEN
gpio-controller; / /R B— 1 gpiolTHlzs
interrupt-controller; /1RSI REERIER, S i a] LAERS
#interrupt-cells = <3>; //PinFT B REREN SN, @%EP%EJLXHWI’%
#size-cells = <0>; //%&EER, BEEO )
#gpio-cells = <6>; //gpiomEmERENEHAM, [ ai My 73
/*

* UTMECEAERERRNpinWACE, RREE 5| AR WS A pThe: 1795 1F
* BT ARRREN p e e @ R iRk dt siE 2\ (5% N h)
*/
s_rsbO pinsfa: s _rsb0@0 {
allwinner,pins &= "PLO", "PL1"j§
allwinner, function = "s nsb0";

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

* DUFEREALinux - 5. 4R EFApinMIELE, EHRIEN 5| BN SXSpind TIR(E
* HF AR INEEST, BEICEERpindY5|AEboard dtsH
(é’éﬂ‘,{pinctrl-@: <&scrl ph pins>;),#{ERscrl ph pinsXMHEAIFREHEE) -

*

*/

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 IRQTYPE LEVEL HIGH>,
<GIC SPI 54 TIRQ TYPE LEVEL HIGH>,
<GIC SPI 55 IRQ TYPE LEVEL HIGH>,

> O O O

IR © HiB2ERERHBIRAR. RE—INF 9
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<GIC SPI 56 IRQ TYPE LEVEL HIGH>,
<GIC SPI 57 IRQ TYPE LEVEL HIGH>; [/ Z%EE N bankZ PR EMgicHlTS,
NPT S R —N ZiFREEIbank
device type =""pio"; //&EFLRBEMN
clocks = <&clk_pio>, <&clk losc>, <&clk hosc>;  //i%i&&E AT &
gpio-controller; / /R E— 1 gpilofEHs
interrupt-controller; / /R — MBS
#interrupt-cells = <3>; //pint B EBERENSENE, FAFPRA LR
#size-cells = <0>; / /&R
#gpio-cells = <6>; //9pioBREEEENSENE, S Flinux-5.443
/* takes the debounce time in usec as argument */
)

3.2.2 board.dts IREECE

board.dts AFREESMREFESHIKERFEE (30 demo k. demo2.0 1xREFFE), L demo kA

5], board.dts BT

/device/config/chips/{CHIP}/configs/demo/board.dts Q/>\ |

¥
£ board.dts PHECE S BHIRE *.dtsi F (W sun50iw9pl.dtsi H)EE, NEHEEUTES

L ;

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

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

pio: pinctrl@0300b000O {
input-debounce = <0 0 0 0000 0> /*ECE PR RAEER O BN N — N 2R P#THIbank, Sfiius*/

spi® pins a: spif@0,.{.

allwinner,pins §>"PCO", "PC2", "PC4";
allwinner,pname = "spi® sclk", "spi® mosi", "spi® miso";
allwinners function = "spiQ";

};

};

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, FINXBEHEXERpeIREML. SVIHEE
I}3

WRAFRE © HSEERERHERAE. RE—TF
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4.1 pinctrl $#35%E8

4.1.1 pinctrl get

@?&Eﬂ struct pinctrl *pinctrli’get(struct device *dev);
fER: FRENIZERY pin 12F@HR, FIE pin BIELAETFIE pinctrl @&,
o SE:

o dev: 15MEIE pin RIEDRINEE DR, <
° JE_EI

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

4.1.2 pinctrl put

BRIEEE . void pinctrl put(struct pinctrl *p)

{EF: B pinctr]l @, #A15inctrl get EEXIER,
o Y O

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

A BE

WHME pinctrl_get Eo¥ifER,

WRIRFE © HRB2ERZRNERAE. 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 BRIEMKMETFIL pinctrl B#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]:

o FRIfy R[E pinctr]l A,
L] 9&)”&) i&.@ NULLO

4.1.4 devm pinctrl put £

° @%&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 HBERENH,

A B

<>\/
A5 devm_pinctrl_get EXMEAR, AIMFRRAEAIZED,

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 © BsEERERNERAE. RE—TNF
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o %I, R[EIAIT pin KESHIEHA 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: 15[ state AR,

e IR[A]:

o EEIjJ’ i&@ 0o
o KM, EEIEIREE, N

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: (EMEIR pin REAWRIEE T,
e name: ZIXEH state B, U “default”. “sleep” s

o 1R[T]:
o
e XI5, 3R[E pinctrl A,
o X, iR[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: EMERE pin BIFAMETIRE IR,

e IR[O]:

WRAFRE © BsEERERNERAE. 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[EIFEIRE,

A BE
ZEQOE linux-5.4 BEBI%.

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

e dev_name: &[] pinctrl i%&s
e name: 5[ pin E#fsr
e config:pin HELERES.

e IR[O]:

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

A B

ZEOEE linux-5.4 BB

WRAFRE © BsEERERNERAE. RE—TNF
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4.2 gpio ¥OtEH

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,
o

4.2.3 gpio direction input
o @%&ﬁ@ int gpio direction_ input(unsigned gpio)

o {EM: IRE gpio A input.

o B
e gpio:gpio KS.
o IR[H]:

L] E‘ZIjJ; i}g@ Oo
o K, REIFEIRIG,

WRAFRE © BsEERERNERAE. 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, JR[E] 0.
o K, R[EIFHIRIG,

4.2.5 gpio get value
°
>§
° @%&Jﬁﬁg int "~ gpio_get value(unsigned gpio) <)
o EA: FREX gpio HB{E (gpio B9 input/output KR&)s
o BH

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

o iR[O] gpio WNAFETEE, 1 R5E, 0 TRl

4.2.6 _gpio_se;ngalue

° @%&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 TiR[BHE

WRIRFE © HRB2ERZRNERAE. RE—TIMF 16
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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: BEBIM dts &t 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 FXIf, iR[E] gpio KT
[} 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/E4EMIRE R,

e index:dts FEMMESIE

o flags: 7 sunxi & L, %IENXA struct gpio config * AT =, AH sunxi pinctrl
B pin ZFERH, IREPEENFEE, MR enum of gpio flags * RETEREEESH
A BHER, Béisunxi FAEEMENIZIED,

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 © HRB2ERZRNERAE. RE—TIMF 17
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5.1 {&/ pin RYIRES dts ECE

FEMA pin WIRERN, KehERIgE pin NERBLMINEE, 70T

o IRENfEAERAEEEA GPIO, BIERMEN. mE T rraY
o IXTHEAEILE pin B pin mux, #0 uart &M pin,lcd REM pin &, BTIEHINGE
o IRTNFAEZEEARE pin BEHATIEE, WERE pin ARHE

TEXNERERZRHAITIINNE, S

5.1.1 EcEi®EA GPIO.IhgE/F#ThsE

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

socq{

gpiokey {
device type = "gpiokey";
compatible = "gpio-keys's

ok _key {
device_type = "okakKey";
label = "okﬁkey";

r pio 0 4 GPIO ACTIVE HIGH>;
linux, input-type = "1>";
linux, code = <0Ox1lc>;
wakeup-source = <0x1>;

gpios = <&r pio PL 0x4 0x0 0x1 0x0 B®x1>; //WRZElinux-5.4,MiZAgpios = <&

WRAFRE © HSEERERHERAE. RE—TF
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#iPA: gpio in/gpio out/ interruptREAdtsHEER:L, MESHREMT:
WFlinux-4.9:

gpios = <&r_pio PL 0x4 0x0 0x1 0x0 0x1>;

[ [ | | |  C-<-WHEBT, RHoutputA B

| | Temmme IRzhEED , (E0xORIRAEKIAE

\

ER RS NiREgpiold, BEEDFAMTEOBRJItsHEESH:

int of_get _named_gpio_flags(struct device_node *np, const char *list_name, int index,
enum of_gpio_flags *flags)

EgpiolREEEE (RFEEflagsB8HHP, 14.2.8. /), EIREFEABEEMNIFEEOLNE SHTHEE

¥WF1linux-5.4:
gpios = <&r_pio 0 4 GPIO_ACTIVE_HIGH>;

| | ememmmmmmmeaaaaa gpio activeBdR®E, MBREBLTFH, FaAELE
GPIO PULL_UP. GPIO PULL_DOWNIFE y

| Semecocmcansosnsasnsomen W4 bank />\

R et f&mM 1 pio, BFcpusER&r_pio

3

5.1.2 BZ*Z

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

1| device treeXtNEEE
2] soc{
3 pio: pinctrl@o300b000 {
4 5o o
5 uart® ph . pins a: uart@-ph-pins-a {
6 allwinner,pins = "“PH7" #"PH8";
7 allwinner, function =""uart0";
8 allwinner,mgggel = <3>;
9 allwinner,drive = <0x1>;
10 allwinner,pull = <0x1>;
11 };
12 /* ¥ Flinux-5.4 FEETFTEXMAXNEE */
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,sun8i-uart";
24 device type = "uart0";
25 reg = <0x0 0x05000000 0x0 0x400>;
26 interrupts = <GIC SPI 49 IRQ TYPE LEVEL HIGH>;

IR © HiB2ERERHBIRAR. RE—INF 19
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clocks = <&clk uart0>;
pinctrl-names = "default", "sleep";
pinctrl-0 = <&uart® pins a>;
pinctrl-1 = <&uart0 pins b>;

uart0@ regulator = "vcc-io";

uart0® 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, BEMRIRKERIET, FXINA pin BB

5.2 #EOEATSL

5.2.1 ECEIRE S| g

—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;

#getgpio config in device node-
gpio = of get named gpio(np, "vdevice 3", 0);
if (!gpio is valid(gpio)) A

if (gpio !'= -EPROBE.DEFER)

IR © HiB2ERERHBIRAR. 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; o
9 unsigned gpio index; e
10 unsigned long<config; ;;
11 int ret; q
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( "++++++++++¢§-\F+++++++++++++++%s++++++++++++++++++++++++++++\n ", ~ func_);
28 pr_ warn("device[%s)] all pin resource we want‘to request\n", dev_name(dev));
29 prowarn("-----<-- - \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 A4 SO V4

IR © HiB2ERERHBIRAR. RE—INF
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for (gpio_index = 0; gpio . index < gpio count; gpio index++) {
gpio cfg = &gpio list[gpio index];

/*check function 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) { &
config =CSUNXI PINCFG_PACK(SUNXI PINCFG TYPE DRV, OXFFFF); S
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("-------- (- mmmm oo \n");
pr_ warn("test pinctrl request all resource success!\n");
pr warn ( "+ttt e N SR\ N\ )
return 0;

}

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

WRINFE © HRB2ERZRNERAR. RE—IMF
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linux5.4 h {E F pinctrl_gpio set config iz HE gpio B t#, ¥ B & H
pinconf_to config_pack %R config &#:

e SUNXI_PINCFG_TYPE_FUNC BFBERX, EkXHF FUNC B2E (BiIUfEM pinctrl_select_state
EORE)
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%%E# (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 GPIO HHTIhEE

A—: @ gpio to irq REVEWARETS, A1 BIERRTERKEEDE]

B8l sunxi-pinctrl /8 irq-domain 5 gpio FMFSEILEM irq BITHEE, @Fﬁ gpio F#TIHEE
B, REIREREEET gpio to irq FKEUEMHEFS/E, Efﬁi’ﬂﬁll«i}gﬁbﬁ irq FR1E,

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 Virgqg[%sd] ok\n", GPIOA(O); virq);
/* request V@rh, set virqg typg” to high level triggetr */
ret = devm requestyirg(dev, virq, sunxi gpio irq>test handler,
IRQF TRIGGER HIGH, <?’AG)?EINT", NULL) ;
if (IS ERR VALUE{(ret)) {
pr warn("request virqg %d failed, errho = %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";

IR © HiB2ERERHBIRAR. RE—INF
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interrupt-parent = <&pio>; /HRERR BT HI2S (Finterrupt-controller BRI
=)*/
interrupts = < PD 3-IRQ TYPE LEVEL HIGH>;

|| Ve TR St 2R
[ e pin bankAfR#%
B LR TR TP 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. @nt sunxi pctrltest probe(struct platform device *pdev)
{
struct device node *np = pdev->dev.of node;
struct gpio config config;
int gpio, irq;
int ret; o

if (np == NULL) { 4
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;

return ret;

7/ BiEeR: ~
static int pctrltestireﬁhestiirq(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 4rq 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 FIohL B i debounce IHgE

FR—: B dts BEESHE bank B9 debounce, LA pio &&AF, W TFFAR:

&pio { »
/* takes thevdebounce time in usec as atgument */ <
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 HEMEFER pio KEZIFHUEY bank #E L, MR, &L

bank MR BEHENMNEEEER debounce ZH7728, fiR’DAY bank XA debounce F"lxzegk

IME (BEhfEEEEKNIER) - sunxi linux-4.9 &, FERFIAERREAE 24M, =/ 32k,

debounce BIEMEIEEN 0 5 1, WF linux-5.4, debounce EU&ESEERZ 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),

WRAFRE © HSEERERHERAE. RE—TF
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XAEER:

6.1 FH debug &%

6.1.1 FA sunxi dump ES5HENETFEs

FBEF B SUNXI DUMP &k

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 Ox0300b000,0x0300bfFf > dump;cat/dump

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

B ERAR, TUEE, BRiEgpioE1FE, NIRRT,

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 (%)

EHXHTR, FEANMENER:

IR © HiB2ERERHBIRAR. 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:

‘kernel/debug # cd sunxai_pinctrly
‘kernel/debug/sunxi_pinctrl # s
function sunxl_pin
platform sunxi_pin_configur
pull
Ferne],debuq,aun11 pinctrl # echo PC2 = sunxi_pin

kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pc2] funciton: 4

pc2] data: ©

pC2] d1eue1 1

pc2] pull: @

6-1: &F pin iLEE

2. 18X pin B4

81 pin #ENEMEY, NEM (function), #¥E (data), IEEHEES (dlevel), LETFHI (pull),
2% pin BN

echo PC2°1 > pull;cat pull
cat sunxi_pin_configure (VEEE

EREERMTEMR: &

= sunxi_pin
.,herne1 debug,aun\1 plnctr1 # cat sunxl_pin_configure
pln[Pl 2] funciton: 4
pin[PC2] data: ©
pin[PC2] dlevel: 1
pln[Pl 2] pull: @
s/kernel/debug/sunxi_pinctrl # echo PCZ 1 = pull

fsys kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pin[PC2] funciton: 4

pin[PC2] data: @
pin[PC2] dlevel: 1
pln[Pl 2] pull: 1

6-2: IBERE

WRAFRE © BsEERERNERAE. RE—TNF 27
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AE 7 sunxi "fiu‘, BH#i % pinctrl Mi&%&, 932 pio A r pio f axpxxx-gpio, HIRfE
PL Z/EH pin B, iE@ZU TSR pin BOIEE, SNHRIERN, tIRaG<SWMT:

1 echo pio > /sys/kernel/debug/sunxi pinctrl/dev_name / /TR EIpioi%E

2 cat /sys/kernel/debug/sunxi pinctrl/dev.name

3 echo r_pio > /sys/kernel/debug/sunxi_pinctrl/dev_name //YREIr pioiks
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 FIA pinctrl core B debug T e .

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

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

1. F pin WERIRE:

1 [cat pinctrl-devices

HERINTFEFR:

‘kernel/debug/pinctrl # 1s
pinctrl-handles pinctrl-maps pio r_pio
ernel/debug/pinctrl # cat pinctrl-devices

[plncnnf]

6-4: pin I&&EE

2. BF pin FPIRSHXNBERILE

1 [cat pinctrl-handles

ZRITE log Fik:
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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

type:C"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:r CONFIGS GROUP controlleripio group PA12 (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 controller pio 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 con%goller pio group: PA12 (12) function:

twi3 (15)
00001409

twi3 (15)
00001409

io _disabled (5)
00001409

io disabled (5)
00001409

s twi® (3)
00001409
e
s twi0 (3\fV
000014090

i0 disabled (4)
00001409

io disabled (4)
00001409

pwm5 (16)
00000001

io disabled (5)
00000001

uartl (37)
00001409

uartl (37)
00001409

vartl (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 ATUERIERLISEEIEM pin MUK pin HeTHPREREEM. W twid 188
B, twi3 EIEH pin § PA10/PA11l, HDHIBERARS sleep M default, default KERTE
BRRE, sleep IREERR pin &F io disabled RZE, FTRix pin RAJEEFER, twid &KEFEHN
pin HEPKRELTF sleep RSB,

o

S

6.1.4 GPIO Rifn)@iHFE S B p
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. BFETE gpio FRETARSIZFEITHRMAY gpio #17 pin mux BT, RAFXELIE, &
N=SHPHE S

6.1.4.2 GPIO 1SMFREhlf

1. HEFERESEEER, EFLER, WHEES, BERE, NHRIISE 2

2. M sunxi dump B R, TF gpio FH pending iRTELEL, EELER, NPT E
5, FMBKEIZE 3

3. #A sunxi_ dump TR, EF gpio NPEMASNERECEIEN, S1EH, NBEITRE 4,
BNBREISE 5

4. KERARENS, BRIARIZE 32k, AILUAE sunxi dump =, ik gpio HBTREE
BYEhE] 24M #H1TLLE

5. I sunxi dump, HIAPUTIEEEERE
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E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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