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1.1 REER

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

1.2 ERE

Ny,
]

* 1-1: EAF@mYI&

RIZhRZS KEp> 4
Linux-4.9 KLl pinctrl-sunxi.c

1.3 fHXAR

ANIEERTERER Linux A% sunxi T8 A RIGERMHIERA R
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Pinctrl 222 linux 2ANHE—% SoC | & pin BIE, #R2%E SoC | & EXMAERE pin &
BFRAMmREN. BNEATHEL SoC T BRABEILES.

2.1 BEIRINEETTAR

W% SoC RE#ES pin =128, @I pin 628, FAITUEE— P s—AH5IHIRITHEEN
Mo ML, Linux W% pinctrl IXzha] LUEE pin 126128 AR50 T TIE:

o MAHHME pin RIS FIITHIBIFAESIHI;

o IRIHSIHINERRE

o IRMHECESIFIAVEES), WNIREIRED. LRI THI. HIEBMS:
e 5 gpio FRARHNRE

o LI pin R

2.2 HRANENE

xR 2-1: Pinctr]l BIREXRKIENE

A& fRRE R

SUNXI Allwinner —&%! SOC EH#F&
Pin con- EXEHIRRNREIMER, BEARRNEGHTHIZS. 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 EBMAIUKRHFERERZMAR, ZRSEIMEABN/HERBBESREEX,
Bian, ALUSRE—MadERLTFEERE, 2 =8 (BRETHE T
FiEE) . HEALUBTIRER —MEANERS VDD 3% GND 8% (Lh/T
hiI), UEEEEESKEMNEERBERINE
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A& AEFRIRA

Pinmux  SI{ERTHEE, EA—MIENYIEEM (ball/pad/finger/%F%E) #HITZMHY
RER, UZFHARIIEENBSERESIMR

Device MMENEF, B—REIE cpu NHENKS. REEMUL. BL&5H. IMNGE

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

device tree FEXMIKET RIRE pin WEEEES

2.3 BAESE

Sunxi Pinctrl IXcHERAVIESR W FEIFAR, B PNIEEREILIS K 4 N Ek4%: pinctrl api.
pinctrl common frame. sunxi pinctrl driver, % board configuration, (Blf& M@
—J2 device driver &7 Pinctrl IRen#IfEHEE)

@)
device ; .
. device driver
: driver
device
driver device device
driver

pigetr] framework

pinctrl Config | | pinctr]_mux

fr
pinctrl_core
P“:‘““‘] 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 JXEHHEZE,

=h

Pinctrl sunxi driver: sunxi FE&FEESLIAIRES,

Board configuration: &% pin BBEER, —MBRAZENHITEE.

2.4 state/pinmux/pinconfig

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

| pinctr] pineirl pinctrl
L]

A} L J
State tate
Pinctrl core default ilde
i

config
setting

inctr]l mux

Rz Nz

/Pinctrl conf )

/

2-2: pinctrl IXzh framework

RABTEARNKRTES, pin EEETER—F, LLNMARRIERIEITH, K& pin FE—AR
B, BRAHNKER, ATTHEHHE, 18§ pin FEF—HAE. Pinctrl framwork gEBE
MEBREEABRE TN HEEE,

2.5 RAELET TR

linux

|-- drivers
| |-- pinctrl

IR © HiB2EREROBIRAR. 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
“-- pinmux.h

I
I
I
|-- pinconf.h
|
I
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3.1 kernel menuconfig 0 &

HN longan *EE%, #l.?i’./build.sh menuconfig
HANEETHRE, FHRUTIERERE:
8%, %% Device Drivers EUUH N T—REE, W TEFR:

B 3-1: W#% menuconfig ExH

1%3$% Pin controllers, # AN TRECE, N TFEFIR:

WA © BSEERERHERAE. RE—TF 6



( Auwiner
NXHEER: W

3-2: A% menuconfig device drivers F& ®

3% Allwinner SoC PINCTRL DRIVER, # A\ T&EE, W TEFR

-3: W#Z menuconfig pinctrl drivers &

Sunxi pinctrl driver BUAZRIFHNZ, ATE (Bl sun50iw9pl F&RfI, HMFEEMN) Fr
™.

WA © BSEERERHERAE. RE—TF 7



(:EEEIMHANER
KRER: W

ion

SOC PINCTRL DRIVER

Allwinner SOC PINCTRL DRIVER
ects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing <¥> includes, <N- excludes, <M> modu
1 <M= module = = module capable

<M= ninctrl sunxi test drive
[*] Finctrl sun5@iwdpl PIO controller
[*] Finctrl sun58iwdpl R_PID controller

3-4: W% menuconfig allwinner pinctrl drivers &

3.2 device tree JBRZEFIERR

X¢F Linux4.9:

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 RKIEEM (board.dts) B2 : /device/config/chips/{IC}/configs/{BOARD}/board.dts
e device tree FEIBEEXAWT:

IR © HiB2EREROBIRAR. 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#%
A sun.dtsi ), BEE T 1% SoC B pinctrl £HI2SpBREERE S, —RAEBIEN, 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"; //EZEM, BTRHIEESHE

reg = <0x0 0x07022000 0x0 0x400>; // B2 E0x07022000F05EE 0Xx400

clocks = <&clk cpurpio>; //r_piolgEFEFIRVESE

device type = "r pio"; //RERBE M

gpio-controller; //RR2—NgpiofEhles

interrupt-controller; //RA— N RETIEEISE, RZRFPETE LR
#interrupt-cells = <3>; //piniE M FEEECE SN $ Rk 15 b aT LURIBR
#size-cells = <0>; //%BER, EEEO

#gpio-cells = <6>; //9pilo/E R EFEMSEIEL, M Td inuk<op4 /73
/*
* DUFEEEAERERANpinMNREE, EHRiEid 5| FAENAY T NPT 172 (F
* 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>;
b

/*
* DUTFERENLinux-5. AEREMpinHEcE, RREE 5| BENNT SXpin#iTiRIE
* BT ARERENRi nZEHSE, BiEIERpinkI5|AKEIboard dtsH
* (EfMpinctrt=0"= <&scrl ph pins>;),#fFEMscrl ph pinsXMEERAMENEZF) o
WY
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"; //&ZBEM, HTRFIEELE

reg = <0x@ 0x0300b00O O0x0 0x400>; // B 175 EMN0x0300b000FIEE0Xx400
interrupts = <GIC SPI 51 IRQ TYPE LEVEL HIGH>, /* AW1823 GIC Spec: GPIOA: 83-32=51
*/

<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>,

IR © HiB2EREROBIRAR. RE—INF 9
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<GIC SPI 56 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 57 IRQ_TYPE_LEVEL_HIGH>;  //Zi&&E MbankZiFM A EMgichrs,
NPT S R — ZiFPTAIbank
device type = "pio"; //&EFLRBEMN
clocks = <&clk_pio>, <&clk losc>, <&clk hosc>;  //Zi&&E#EAAET &
gpio-controller; //RmE— 1 gpilot=Hls
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 1REECE

board.dts AFREESMREFEIZERFE (30 demo k. demo2.0 1xEFFE), Ll demo RkA

5], board.dts BFWMT:

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

7 board.dts FREEE BMNRTE *.dtsi F (#0 sun50iw9pl.dtsi F)ERE, WESEFEEUTES

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-debounce = <0 0 0 0 0 0 0] /*ECEFRBTRAENER, SN — P ZRPfbank, $#fius*/

spi® pins a: spif@0..{
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>; //BEIOOMEE, FINXENEXERpeIREML. SVIHEE
I}3

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

4.1.1 pinctrl get

@?&%ﬁ struct pinctrl *pinctrl get(struct device *dev);
fER: FRENIZERY pin 2FEHR, FIE pin BIELAETFIE pinctrl G1&,
o BE:

o dev: IEMAIF pin RETRANIZE TR,
° JE_EI

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

4.1.2 pinctrl put

@%&ﬁ@ void pinctrl put(struct pinctrl *p)
ER: BN pinctr]l AR, #05pinctrl get EoXiEA,
o B

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

A EFE
WS pinctrl_get Eo¥IfEMA,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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4.1.3 devm pinctrl get

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

ER: RIBIEEIR pin RIEDW, FIE pin REMSMETFIE pinctrl @A, 5 pinctrl get
INeESEE—1¥, RZE devm pinctrl get KF BB pinctrl AWBEIEHE, FPETNRFZ AR
ERH, &EIRTNEHIE pin FIR, WEFMELMEA devm pinctrl get £,

o B

e dev: {EMAIF pin BIEARIVIZE DR,
o JX[O]:

e FXI1, iR[E] pinctrl A1,
e XK, &[E NULL,

4.1.4 devm pinctrl put

@%&E@ void devm pinctrl put(struct pinctrl *p)
EF: B pinctrl @, %915 devm pinctrl get Egxd .
o BE:

o p: FEAREMH pinctrl A1,
e 1R[E]:
o ZHIR[EEH,
A FE
WS devm_pinctrl_get E¥ER, AIMARIAAERIZIZEO.

4.1.5 pinctrl lookup state

@%&ﬁﬁg struct pinctrl state *pinctrl lookup state(struct pinctrl *p, const char *name)
ER: 1RIE pin RIEDR, &I state KETR,
o B

o p: IEEERIEMN pinctr]l AR,
e name: EFARTZHR, W “default”. “sleep” F,

e IR[O]:

e %I, R[EIAIT pin KEMAHA struct pinctrl state *.
o 9&)”&’ i&@ NULL,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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4.1.6 pinctrl select state

@?&%ﬁ int pinctrl select state(struct pinctrl *p, struct pinctrl state *s)
ER: ¥ pin AMXIMZAY pinctrl I B A state @RI R ATIRSo
o BH

o p: IEMERIEN pinctr]l A1,
e s: 15[ state AR,

e IR[O]:

o EJZIjJ: i}g@ 0o
o K, REIFHEIRIG,

4.1.7 devm pinctrl get select

@%&ﬁﬁg struct pinctrl *devm pinctrl get select(struct deviceg*dev,<const char *name)
R FREUSER) pin 121FOMW, HROWRILENIEERE,.
S

o dev: I5AERE pin IRIEAIMRYIE S B,
e name: BiZER state B, 0 “default”. “sleep” F.

e IR[O]:

e AT, iR[E pinctrl A,
o K, REI'NULL,

4.1.8 devm pinctrl get select default

BRIERIREY . struct pinctrl *devm pinctrl get select default(struct device *dev)
fEF . RENLER pin RIEAOW, FRIMKENRINAS.
o S

e dev: EAEIE pin BRIEIMIEH D,
e 1R[T]:

e I, iR[E pinctrl A,
o %0, 3&E NULL.

WRAFRE © BseEREROERAE. RE—TNF
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4.1.9 pin config get

o EF: FABUERE pin MEM.
o B

e dev_name: $#&M pinctrl &&.,
e name: }§M pin H,
e config: fR7F pin NEEEER.

e IR[A]:

e F¢LY, &[E pin kS,
o K, R[OFHIRID,

A FE
ZEQOE linux-5.4 BB

4.1.10 pin_config set

o EMA: BEETE pin E%,
o B

e dev_name: #§[ pinctrl &8,
e name: 5@ pin F,
e config:pin BEEEE S,

e IR[O]:

° EEID’ i&.@ 0o
o K, REIFHEIRIG,

A EE

ZEOE linux-5.4 BEBI%.

4.2 gpio ¥#ZO5EH

4.2.1 gpio request

° @?&%ﬁ int gpio request(unsigned gpio, const char *label)

WRAFRE © BseEREROERAE. RE—TNF
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o {EF3: HAiE gpio, FREX gpio BYIFIRIM,

o B

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

e IR[O]:

° E‘ZIjJ’ i&@ 0o
o KK, R[EIFEIRFY,

4.2.2 gpio free

o BREREEL: void gpio free(unsigned gpio)
o EF: B gpio.
o S

e gpio:gpio &S,
e IR[T]:

o %ﬁ@{ao

4.2.3 gpio direction input

° @?&E@ int gpio direction input(unsigned gpio)

o {EM: IRE gpio A.input,
o SEL:

e gpio:gpio FKS.
e IR[T]:

o EEID’ i&.@ 00
o KW, REIFEIRIG,

WRAFRE © BseEREROERAE. RE—TNF
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4.2.4 gpio direction output

° @?&ﬁﬁ int gpio direction output(unsigned gpio, int value)
o EF: i&E gpio  output,
o BH

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

e IR[O]:

o MY, R[] 0.
o KW, EREIFHIRIY,

4.2.5 gpio _get value

° @%&ﬁﬁg 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[0] gpio WNAETEE, 1 RT7H, 0 TRl

4.2.6 gpio_set_value

° @%&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[ENE

WRIRFE © HRB2ERRRNHERAE. 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 FXI8, iR[E] gpio HS-
[} 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 FREMMZRSE

o flags: 7 sunxi F& L, HIENXA struct gpio config * RET =, AH sunxi pinctrl
B pin ZFERH, REIEENFEE, MR enum of gpio flags * RETEREEESH
A BHER, B4 sunxi FAEEMENIZIED.

e JR[A]:

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

A FE
ZEOK flags 8%, £ sunxi linux-4.9 BRMENFSE, BRAENH struct gpio_config 3%
BE¥E. linux-5.4 BERENIZIEO, BIERA enum of _gpio_flags KIEN.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17
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5.1 {&/ pin RYIRES dts ECE

FEMA pin WIRERN, KehERIgE pin NERBLMINEE, 70T

o RENfEAERAEEEA GPIO, BNERMEN. mE A rHY
o IXTHEAEIRE pin B pin mux, #0 uart &M pin,lcd IREM pin &, BTIEHINGE
o IXENFAEEARE pin BEHATIEE, WEEE pin AVRHE

TEXNERERZRHAITIANNE,

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";
ok key {
device_type = "oksKey";
label = "ok key";
gpios = <&r pio PL 0x4 0x0 0x1 0x0 0x1>; //WRZElinux-5.4, NIFZAgpios = <&
r pio © 4 GPIO ACTIVE HIGH>;
linux,input-type = "1>";
linux,code = <0xlc>;
wakeup-source = <0x1>;
}i
58
}i

WRINFE © HRB2ERRRNERAR. RE—IF 18
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(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

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

GPIO_PULL_UP. GPIO_PULL_DOWNFE
I Y oooooooooooooooooocooocoo

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

MHEBE, SFoutputAEN
IRzhEES , [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= L

W4~bank
&AMt pio, BFcpusER&r pio

5.1.2 BZ*Z

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

1| device treeXtNEEE
2] soc{
3 pio: pinctrl@o300b000 {
4 A
5 uart® ph .pins a: uart@-ph-pins-a {
6 allwinner,pins = "PH7" #"PH8";
7 allwinner, function =""uart0";
8 allwinner,muxsel = <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,sun8i-uart";
24 device type = "uart0";
25 reg = <0x0 0x05000000 0x0 0x400>;
26 interrupts = <GIC SPI 49 IRQ TYPE LEVEL HIGH>;

IR © HiB2EREROBIRAR. 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, BEMERKEEIE TN pin BB

5.2 EOEATRSL

5.2.1 ECEISESIM

—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;
/* requestidevice pincrl, set as degfault state */
pinctrl ={devm pinctrl get select default(&pdev->dev);
if (IS _ERR OR NULL(pinctrl))
return “-EINVAL;
return 0;
)

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)

IR © HiB2EREROBIRAR. RE—INF 20
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dev_err(dev, "Error getting vdevice 3\n");
return gpio;

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.

static int pctrltest request all resource(void)
{
struct device *dev;
struct device node *node;
struct pinctrl *pinctrl;
struct sunxi gpio config *gpio list = NULL;
struct sunxi gpio config *gpio cfg;
unsigned gpio count = 0;
unsigned gpio_index;
unsigned long config;
int ret;

dev = bus find device by name(&platform bus type,«NULL, sunxi ptest data->dev name);
if (!'dev) {

pr warn("find device [%s] failed...\n", sunxi ptest data->dev name);

return -EINVAL;

node = of find node by type(NULL, dev name(dev));
if (!'node)/{
pr_warn("find nodel for device [%3] failed...\n
return -EINVAL;

, dev_name(dev));

}

dev->of_node = node;

pr_warn (" +++++ et R S S HE\D Y, funce )
pr_ warn("device[%s] all pin resource we want to request\n", dev_name(dev));
Prowarn("---------omm oo \n");

pr warn("stepl: request pin all resource.\n");

pinctrl = devm pinctrl get select default(dev);

if (IS _ERR OR NULL(pinctrl)) {
pr warn("request pinctrl handle for device [%s] failed...\n", dev_name(dev));
return -EINVAL;

pr_warn("step2: get device[%s] pin count.\n", dev_name(dev));

ret = dt get gpio list(node, &gpio list, &gpio count);

if (ret < 0 || gpio count == 0) {
pr warn(" devices own O pin resource or look for main key failed!\n");
return -EINVAL;

pr warn("step3: get device[%s] pin configure and check.\n", dev_name(dev));

IR © HiB2EREROBIRAR. RE—INF 21
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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 = SUNXI PINCFG PACK(SUNXI PINCFG TYPE DRV, OXFFFF);
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( " ----coco oo \n");
pr warn("test pinctrl request all resource success!\n");
pr warn ( "+ttt e N\ DD )
return 0;

}

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

WRINFE © HRB2ERRRNERAR. RE—IF
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A FE
linux5.4 8 {f J pinctrl _gpio set config ic = gpio B 1%,
pinconf_to_config_pack %R config &#:

w» OE £ B

e SUNXI_PINCFG_TYPE_FUNC BFBERX, HXZIF FUNC B2E (BiUEA pinctrl_select_state

#ORE)

e SUNXI_PINCFG_TYPE_PUD EHihAtZinEE X (PIN_CONFIG_BIAS_PULL_UP/PIN_CONFIG_BIAS_PULL_DOWN)

e SUNXI_PINCFG_TYPE_DRV BE#iAM#Z5EE X (PIN_CONFIG_DRIVE_STRENGTH) , #HEIfY val 3¢

B%%H (4.9->5.4: 0->10, 1->20..)

e SUNXI_PINCFG_TYPE_DAT BEFXRBXEM, EkR%IF DAT i0E (BiNfEM gpio_direction_output

8% _ gpio_set_value iZEHF(E)

5.3 R&EIRENfEA GPIO FE#IgEE

AR—: @ gpio_to_irq REVEMFETS, FAISIERERIEHETREENET

B#il sunxi-pinctrl £/ irq-domain 7 gpio F¥SLIEM irq BITHEE, A gpio HETINAEE
B, REBFRRAFBEBET gpio to irq KEVEINFUTSE, EMYA UIRIRTE irg EORE

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

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

int virq;

int ret;

/* map the viggVof gpiof®y/

virqg = gpio/to irq(GPIOA(0));

if (IS_ERR/VALUE(virq)) {
pr_wann("map gpio [%d] to virq failed, errno = %d\n",
GPIOA(@), virq);
return -EINVAL;

}

pr_debug("gpio [%d] map to virgqs[%d] ok\n", GPIOA(O), virq);

/* request V@rh, set virqg typg” to high level trigger */

ret = devm requestyirg(dev, virq, sunxi gpio irq test handler,

IRQF TRIGGER HIGH, "PAQ® EINT", NULL);

if (IS ERR VALUE(ret)) {
pr_warn("request virq %d failed, errno = %d\n", virq, ret);
return -EINVAL;

}

return 0;

AR B dts BEE gpio Hfr, @ dts @ETREGREVENTERS, REEARIBEFETERHS

BEN®], demo #0FEA:

dtsECEWT:
socq{

Vdevice: vdevice@d {
compatible = "allwinner,sun8i-vdevice";

device type = "Vdevice";

IR © HiB2EREROBIRAR. RE—INF
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R)*/
interrupts = < PD 3 IRQ TYPE LEVEL HIGH>;

|| N chEFARA S0, 2SR
| T pin bankAfR#%
B LR TR T T mi-~bank

pinctrl-names = "default";

pinctrl-0 = <&vdevice pins a>;

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

status = "okay";

i
}i

interrupt-parent = <&pio>; /AR TIEHI2S (Finterrupt-controllerB R4S

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

static int sunxi pctrltest probe(struct platform device *pdev)
{

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;

return ret;

//ERIE R
static int pctrltest request irq(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);

IR © HiB2EREROBIRAR. RE—INF
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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 B EHFH debounce IHgE

AFR—: @i dts BBES R bank B9 debounce, LA pio i&&AM, WATERR:

&pio {
/* takes the debounce time in usec as argument */
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 HEMESFER pio KEZIFHUE bank #E L, MR, &L

bank M1 BEHENMEEEER debounce ZH7728, fiR‘DAY bank XA debounce F"lxzegk

iNME (BB ERIIER) . suhxi linux-4.9 &, PMREFEMEREAE 24M, 8/ 32k,

debounce WEMEXEEN 0 X 1, XTF linux-5.4, debounce EUEEEIZ 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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6.1 FH debug &%

6.1.1 FA sunxi dump ES5HENETFEs

BB SUNXI DUMP #&8k:

make kernel_menuconfig

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

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

BIERBH, AIUEE, BEMENgpioNFFEE, MMALIEZRHTE.

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, AENERBER!

IR © HiB2EREROBIRAR. 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],debug,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 Z

1

B ERINTEFRR:

= 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: BNERE

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 27
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AE: £ sunxi "fiu‘, H#i % pinctrl Bi&%&, 932 pio A r pio  axpxxx-gpio, ZHIgfE
PL Z[GH pin B, iH@E U TSR pin BOIEE, SUHRIERN, tIRaG<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 B9 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

LRI T EFR:

a:/sys/kernel/debug/pinctrl # 1s
Pl pinctrl-handles pinctrl-maps pio r_pio
s /kernel/debug/pinctrl # cat pinctrl-devices
name [plnmux] [plncnnf]
'S

r_plo yes L2

6-4: pin I&&EE

2. BF pin FPIRSHXNBERILE

1 [cat pinctrl-handles

LRI TE log FiR:
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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: 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 PAl12 (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 controller pio group: PA12 (12) function:

twi3 (15)
00001409

twi3 (15)
00001409
io _disabled (5)

00001409

io disabled (5)
00001409

s twid (3)
00001409

s _twi0 (3)
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 EERE S log BIAETIERLEIGEEIEM pin UK pin YFTMRESSEER. LU twild i8& K
B, twi3 EIEH pin § PA10/PA11, DRBEMEARKT sleep # default, default KEFRRE
FRE, sleep KR&FRT pin & F io disabled K%, F& pin RAIEEMH, twi3 IREFEHAN
pin HEPRELTF sleep REH

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

1. HIEHIESEE —EiM AT
2. #A sunxi dump 5, #IARET pending (IRE&RERE (BF 6.1.1 /1)

3. 57 gpio FETARSIZFEXHETICNIRY gpio #1T pin mux BT, RAFXETR, &
N =SEifE

6.1.4.2 GPIO &A= ch;

1. HEFERESEEER, EFLERE, WHEEHS, BERE, NHRIIDE 2
bt

2. #A sunxi dump Ti=, EF gpio F#f pending (URTER, EEELER, NBITE
5, BNBRILSE 3

3. FIA sunxi dump Hs, &F gpio Wtk S XEEERELER, HEH, WBKEIZE 4,
BNBENZE 5

4. WERBFRFES, ZRIANIZE 32k, ALUEE sunxi dump s, t# gpio HBTR#E
B§hE) 24M #HITRIS

5. I sunxi dump, HIAPUTIEEEERE
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