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1. #Ek

1.1 %% H &

AR SCAYRT Linux4.9 P8 GPIO # 0 A AT i 8, LA P #EEGPIOBE ., #iF%
BRI

1.2 & F 3% B

AR E A T linux4.9 WA,

1.3 K AR

A SCRYE B T A FEA Linux4.9 A4 sunxi £ & EFF X XL A

AR PR ITH, B K 1
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2. ERAN4

Pinctrl £ %8 & linux 24t 44 — % SoC J” B pin €%, # %% SoC ) B4 B LI pin EHE F
Aamithm, BEMEATED SoC HALBEIEE.

2.1 B3R e

¥ % SoC W H 40 &4 pin F#| %, BT pin TH &, RN UL E — A 5] E oh 88 Faske
FH AL, Linux P34 pinctrl IR 2 7] DL (E pin 35 % % A A1 % A 2n T TR

o W23 H 4 pin 54| B 7 =4 B BT A B B

o RSN EFREA

o RETMESIMWEES, WwRWIaEA. LR TH, HERUSF,
° —5 gpiO %%%Q’IJ%E

o LI pin F Hf

2.2 MR AENA

sunxi: Allwinner # SoC # 4 F &,

Pincontroller: J& Xf % A B SR R fF i %, % A Rk 6 . e X B M E AT BRI
B,

Pin: RIEXLEHF FEWEEFTA, TURIANRFE., 8%, UG LELXFAEHA AL FTHELK
[0-maxpin] 3 &R,

Pin groups: 4B 1% & & % 4~ H — A5 B, Hodn SPI, {RiX# & SoC ¥ {0,8,16,24} B M, W7 —
AN & 12C B4 SoC By {24,25) B . RATF LA X B A B > pin groups. 1R % =6 &40 %F Z A 2 pin
groups. A EMESETRAAFTE MG AARFERELL R — MR H Y ZIREFWNE M.

Pinconfig: & o UM E K £ M7 X, Z8E5CMEN N/ DB EREA X, Fli,
AURE-— Mo EMATHIRS, RE 24" (BRFBECHARHMMITEE) . HETURRR
EH—-W NEHE5 VDD 5 GND A& (L4r/T4r), DHEERAE T8N E M= DA A5 2 8.

AR PR ITH, B K 2
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Pinmux: 5| & Fl2h &8, R/ — N mBEE M (ball/pad/finger/% %) #ATEZ M REA, MU
&N R AR -

Device tree: MW ECHM 4 F, = — M AF cpu W E KR, AWHEEMI, RLG5HF, kEE,
T 45 ) 2 A gpio DL clock % 2 G IR YA, Pinctrl I3 3 3 M device tree F F X B I% & T B IR B
pin WL E 15 & .

2.3 BARMEZE

Sunxi Pinctr]l IX 27 4£ 32 g4 AE 22 40 T IFT ~, B AN IR 48 3 5] DL Ak 4 342 pinctrl api < pinctrl
common frame. sunxi pinctrl driver and board configuration.

AR PR ITH, B K 3
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N\
A 1: pinetr] 35 5 # (kA2 22

Pinctrl api: pinctrl 32 % + E A P A E D,
Pinctrl framework: Linux 3 # &9 pinctrl I s/ 4E % .
Pinctrl sunxi driver: sunxi ¥ & % Z LI A K,

Board configuration: 1% % pin L& 5 &, 4 3 device tree source.

R R R N R
& & AE U, L% & S
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2.4 state/pinmux/pinconfig
Pinctr]l framework = % 4 # pinstate. pinmux £ pinconfig =/} &, pinstate #7 pinmux. pinconfig
BR AT X R T E BTN o
L
& |
R R
B 2: pinctrl X 5/ framework &
SRREATEAFHCRA, pin REFT GEL—H, A %E#ﬁﬁ%& W& 89 pin 7 B~
L ERGEAIRE, HTHEHR, R4 pin BES —EARE. Pinctl famwork EBEREER
S N S § N S S
S EETRARETHIIMEE.  © S N S o
2.5 IRAG 5 A -2
PL sun50iwl0 ¥ & A, HA-F & KM
® N R S 5 i Q
& & AR FTE, BRI % & &S
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linux4.9

-- drivers

-- pinctrl
|-- Kconfig
-- Makefile

core. h

|

|-

=

|-- devicetree.c
|-- devicetree.h
|-- pinconf.c
|-- pinconf.h
|

|
[
||
|1
[
||
||
I
||
||
(. - pinmux.c
| -- pinmux.h
| *-- sunxi
| |-- pinctrl-sunxi-test.c \&’\
| |-- pinctrl-sun50iw10p1.c
| |-- pinctrl-sun50iw10p1-r.c
*-- include
*-- linux
*-- pinctrl
|-- consumer.h
|-- devinfo.h
|-- machine.h
|-- pinconf-generic.h
|-- pinconf.h
|-- pinctrl-state.h
| pinctrl.h
-- pinmux.h

AR BRI TH, LT 6
Copyright © 2020 Allwinner Technology. All rights reserved.



Auwimer & R R R R

A Q & & A WEASF
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3.1 kernel menuconfig B2 &
T4 AT P3N W AZR B 5 (kernel/linux-4.9), #4T make ARCH=arm64 menuconfig # N\ Bt & + #
W, HFEULTHBEME: FH, %% Device Drivers  T#H N T —HEE, 0T EF:
L
& ¢
N
&‘& &‘,‘"\Q 3% Sy menuconf@% X% 6&,{‘& &(\‘Q
S S 5 & & S
<\§$ (\\\}\$ (\\\}\\$ (\"\\s o‘\>\\$ o‘\*\'\$
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*(\\Q ,Q'\\Q
“«0‘\ i \@\&,
N\ N\
N IS S I I N
Kl 4: W # menuconfig device drivers 3 #
% # Allwinner SoC PINCTRL DRIVER, # N TR B &, W T EH~:
Q Q
& &
N S Sl S S N
B 5 A menuconfig pinctrl drivers 3 #
Sunxi pinctrl driver Bk % F# W%, W TE (DL sun50iwlOpl “F& A, HEtbFEEM) Fro:
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U R 3 ] au

- e - L L 4 d )
in controllers = Allwinner SOC PINCTRL DRIVER
Allwinner SOC PINCTRL DRIVER
ate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters a
dularizes features. Press <Esc»<Esc> to exit, <?» for Help, </> for Search. Legend: [*] bui

> pinctrl sunxi test driver (NEW)
[¥] Pinctrl sun50iwl@pl PIO controller (NEW)
[*] FPinctrl sund@iwl®pl R_PIO controller (NEW)

&l 6: W1 menuconfig allwinner pinctrl drivers 3 #

&

N
>

3.2 device tree JE ALY 25 4y Fo B 4%

e RENMXHMIERZZ SoC T A 7 ZW&E B E, T ARM64 cpu T 5, & & # (U
sun50iw10pl % ) By #4% % : kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw 10p1-pinctrl.dtsi.

o R FIL &M (board.dts) # 1% : /device/config/chips/al00/configs/b3/board.dts

device tree FYVREAL 45 1 % A 40 T -

board.dts
|-------- sun50iw 10p1.dtsi
|------ sun50iw 10p 1-pinctrl.dtsi
|------ sun50iw10p1-clk.dtsi

3.2.1 device tree X gpio 1%l &5 By 3 i Bt &

T kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw10p1-pinctrl.dtsi XX # F, B & T 1Z SoC &
pinctrl R BB AL ERF L, — R AEWBHE, F pinctrl W £ & E4. B, £ sunxi F&, &
AR B s UR 3, VE M 7 A pinctrl % % : 1 pio % % (PLO J& ¥ Bt pin) #1 pio % % (PLO & & F7 & pin),
AN RENERRERFELT:

AR BRI TH, LT 9
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r_pio: pinctrl@07022000 {

compatible = "allwinner,sun50iw10p1-r-pinctrl"; /F 2B, F T Wik & 50 €
reg = <0x0 0x07022000 0x0 0x400>; /)3 7 8 AE0x07022000%0 35 [ 0x400

interrupts = <GIC_SPI 111 IRQ_TYPE_LEVEL HIGH>;
clocks = <&clk_cpurpio>, <&clk losc>, <&clk_hosc>;  /r pioVk B £ | #y Bt 4%
device type="r pio"; /X E&EXKABM
gpio-controller; N R — A gpiots #| 2
interrupt-controller; — /F&k R —ANFWTiEH 8, A F P H A UM%
#interrupt-cells = <3>; /pinF W B MU F EME NS H A, T LF P ML
#size-cells = <0>; NEHER, BREO
#apio-cells = <6>; Vepio BV E T E S A%

input-debounce = <0>;

/*
*PUTEE AR R pint AT B, MBI T FAR KL B9 B X pint AT 1F
* i T EAR R Wipin2 % B R, BRBEIRZdsBR (5FT—/AF) \&,\‘
*/ \

s 1sb0_pinsars rsb0@0 { \\}\\
allwinner,pins = "PLO", "PL1"; :
allwinner,function = "s_rsb0";
allwinner,muxsel = <2>;
allwinner,drive = <2>;
allwinner,pull = <1>;

s

s twi0 pins a: s twi0@0 {
allwinner,pins = "PL0", "PL1";
allwinner,pname ="s_twi0_scl", "s twi0_sda";
allwinner,function ="s_twi0";
allwinner,muxsel = <3>;
allwinner,drive = <1>;
allwinner,pull = <I>;

s

s twi0_pins_b:s twi0@1 {
allwinner,pins = "PLO0", "PL1";
allwinner,function = "io_disabled";
allwinnergnuxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <0>;

b5

s

pio: pinctrl@0300b000 {
compatible = "allwinner,sun50iw10p1-pinctrl"; /3t & & ¥, F TR Fnik &40 %
reg = <0x0 0x0300b000 0x0 0x400>; /)3 T 5 F A 00300600070 5% E 0x400
interrupts = <GIC_SPI 54 IRQ_TYPE_LEVEL_HIGH>, /* AW1855_GIC_Spec: GPIOB: 86-32=54 %/
<GIC_SPI 55 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 56 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 57 IRQ TYPE_LEVEL HIGH>,

AR PR ITH, B K
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<GIC_SPI 58 IRQ_TYPE_LEVEL HIGH>,
<GIC_SPI 59 IRQ TYPE_LEVEL_HIGH>,
<GIC_SPI 60 IRQ_TYPE_LEVEL HIGH>,
<GIC_SPI 61 IRQ_TYPE_LEVEL HIGH>,
<GIC_SPI1 62 IRQ TYPE _LEVEL HIGH>; //Z 1% % & Nbank 3 #H F W & fugicH Wi 5, &4 F W7 5 5 i — A 3 5 W B bank
device_type="pio"; /REKBEBEMK
clocks = <&clk_pio>, <&clk losc>, <&clk_hosc>; /%% & JF # i 4F

gpio-controller; /R R — A gpiotE #l

interrupt-controller; NRRRE—AF W S

#interrupt-cells = <3>; MpinF W BEHEFEMENS AN, FXFFET UM%
#size-cells = <0>; /B AE

#apio-cells = <6>; /epio BVt T B E 5 A K

/* takes the debounce time in usec as argument */
input-debounce =<0 0000000 0>; /B E FW REIRE, F040 N — DX FF W bank, ¥ fius

N
/* b\\
S
* LUTRE A RS tpint TR , 0 GV JA AT KL #995 J xtpin# 47 &
b TR R ERpinZ ¥ kX, HWARRRABH (55T —DH) N
. \.

clk losc_pins_a: clk losc@0 {
allwinner,pins = "PG10";
allwinner,function = "x32kfout";
allwinner,muxsel = <3>;
allwinner,drive = <2>;
allwinner,pull = <I>;

3.2.2 board.dts R 2% I &

board.dts | T & F & MRE T & #EEEE B (4 demo# . demo2.0 47 % %), LA b3 4R 4 1, board.dts
Bmw T
/device/config/chips/al00/configs/b3/board.dts
£ board.dts ¥ B B & 15 & R AL drsi(4n sun50iwlOpl.disi %) FAE, WaFAEUTEEZAN:
-1 M BWEFLE S, boarddts WL EfF R 4B =.disi T E 5 &
SLETEmH B G B, U EI R A RH dtb X

pinctrl # — 24 3 (F | board.dts #7 {5 2B & 40 T -

r_pio: pinctrl@07022000 {

s twi0_pins_a: s_twi0@0 {

AR PR ITH, B K 11
Copyright © 2020 Allwinner Technology. All rights reserved.
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allwinner,pins = "PL0", "PL1";
allwinner,pname = "s_twi0_scl", "s_twi0_sda";
allwinner,function ="s_twi0";
allwinner,muxsel = <3>;

allwinner,drive = <1>;

allwinner,pull = <1>;

s

s twi0_pins_b:s twi0@1 {
allwinner,pins = "PL0", "PL1";
allwinner,function = "io_disabled";
allwinner,muxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <0>;
%
TS \6&;\
pio: pinctrl@0300b000 { D

/* takes the debounce time in usec as argument */
input-debounce =<00000 0 1>;

spi0_pins_a: spi0@0 {
allwinner,pins = "PC0", "PC2", "PC4";
allwinner,pname = "spi0_sclk", "spi0_mosi", "spi0_miso";
allwinner,function = "spi0";

s

spi0_pins_b: spi0@!1 {
allwinner,pins = "PC3", "PC7";
allwinner,pname = "spi0_cs0", "spi0_cs1";
allwinner,function = "spi0";

s

spi0_pins_c: spi0@2 {
allwinner,pins = "PC0", *PC2", "PC3", "PC4", "PC7";
allwinner,function = %o _disabled";

s

AR PR ITH, B K 12
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4. SNEREE O

4.1 pinctrl

4.1.1 pinctrl_get

JE A : struct pinctrl *pinctr]l_get(struct device *dev);

e KB &R pin BB, FTA pin 8 1F 200 T I pinctr] 4] 13

T\ fF Fipin 1% &, pinctrl FAZHE L Z &% 5 pin ILEE EILE, # B pin B E 15 &
b pinctrl 47 .

4.1.2 4.1.2 pinctr]l_put

J£ 2 : void pinctrl _put(struct pinctrl *p);

I &6 : B pinctrl A4H, K75 pinctrl get BT # A .
T \: pinctrl 447

WH: T

4.1.3 devm_pinctrl get

JE A : struct pinctrl *devm_pinctrl_get(struct device *dev);

A

1 RE: ARE IR & 3K B pin BAEH AR, FrA pin #1F 80 JUE T M pinctrl 4%, 5 pinctr]_get 7y & 7
—#, H& devm_pinctrl_get 2 ¥ % i& | #Y pinctrl HAABIC T, H I REHHELF. REL
¥ 3F pin ¥R, EF 4 %81 A devm_pinctrl_get B H .

ke

WN: ER pin X%, pinctrl T AR BT R A4 5 pinMEFELE, KM pnLERE L.

AR BRI TH, LT 13
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4. pinctrl A 47 o
4.1.4 devm_pinctrl put
JZ 2 : void devm_pinctr]l_put(struct pinctr] *p);
o ae: B pinctrl #1H, 44705 devm pinctrl get BE A {# A
#r O\ : pinctrl A7
% L—Ii—” : it o
4.1.5 pinctrl_lookup state
J£ A : struct pinctrl_state *pinctrl lookup_state(struct pinctrl *p, const char *name)
TheE: RAE pin BAIEH AR, &K state kA H AR
fl \.: pin /] 1 state name
o state KA.
4.1.6 pinctrl_select state
JE A int pinctrl_select_state(struct pinctrl *p, struct pinctrl_state *s)
Ih&E: ¥ pin A7 X R EY pinctrl 1% B % state /& 47 X R HIR A
Hr\: pin %17 state ] 7
. state WEZER, 0-4), Ef -k
4.1.7 devm_pinctrl get select
J£ A : struct pinctrl *devm_pinctrl_get select(struct device *dev, const char *name)
AR BRI TH, LT 14
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ek FBORE R pin BIEHE, HHHREENE R
HWN: #A pin ik %, pinctrl F RGBT X% %5 pin L E 5 £ ILE, state name
. pinctr]l A7

4.1.8 devm pinctrl get select default

J£ A : struct pinctrl *devm_pinctrl _get select default(struct device *dev)

hEE: KB EH pin BEAE, FH pin 47X A Bepinctr]l % E 4 default KA
A F ) pin Wik &, pincted T AL 2 W RE L L pin LE 7 BILE;

. pinctr]l A7

4.1.9 pin_config get

J£ 2! : int pin_config_get(const char *dev_name, const char *name, unsigned long *config)
e FREAE R pin BB 1E;

T \: pinctrl & #% pin 4% 7 pin BC & & £
frdi: BRI pin BHEER, 0-& T, HEM-KK.

4.1.10 pin_config_set

J£ 2. int pin_config_set(const char *dev_name, const char *name, unsigned long config)
ThEE: % EFEE pin B

1 \: pinctrl 4 #% Pin 4 #% pin B2 & B 1

. WEpin BELR, 0-&Y, Hr-KK.

AR PR ITH, B K 15
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4.1.11 pin_config group get

J£ A : intpin config group get(const char *dev name, const char *pin_group,unsigned long *config)
ThEb: FKEAE E group HY B M

Hr N\ : pinctrl 4 #7 group % # pin BCE B

Bl B group B R, 0-43, HM-%kK,

4.1.12 pin_config group set

J£ A : intpin config group set(const char *dev name, const char *pin_group,unsigned long config)
Hiae: R ETE T group B JE I

I \: pinctrl & #% group 4 # pin Bt & B M
Ml X E group B R, 0-53), HM-KK,

4.2 gpio

4.2:1 gpio_request

J£ 2 : int gpio_request(unsigned gpio, const char *label)
I E: B F gpio. 3k BL gpio HY 17 [F] AX.
245 gpio: gpio %q 5 . label: gpio % #%, ¥ L & NULL.

Bt 0 FoT A, BERRA K.

AR PR ITH, B K 16
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4.2.2 gpio_free

i
b

: void gpio_free(unsigned gpio)

=
pauyy
~~

: B gpio.

W
\;gt:

: gpio: gpio 47 5.

. TG

B

4.2.3 gpio_direction input

i
b

: int gpio_direction_input(unsigned gpio)

=
pauyy
[axay

: ¥ gpio % E # input.

W
\;gt:

: gpio: gpio i 5.
0 0 R BEI, B NRTERK.

B

4.2.4 gpio_direction output
J£ A : int gpio direction output(unsigned gpio, int value)
ThEb: & gpioix B output, H & E #-F1H.
4. gpio: gpio 4m 5. value: gpio B, T4, 3 0 k&, 0 k1K,

Wi 05K, R AK.

4.2.5 gpio_get value

JFA: int  gpio get value(unsigned gpio)

Ih&E: KB gpio B, T1{H. (gpio E. 4 input/output & Z%)

AR PR ITH, B K

Copyright © 2020 Allwinner Technology. All rights reserved.
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Z4%: gpio: gpio 5.
B gpio BT, 1 ko, 0 Fo~K.

4.2.6 _ gpio set value

JEA: void _ gpio_set value(unsigned gpio, int value)
hEE: 1% E gpio H-F1E. (gpio B\ 4 output Ik )
% #: gpio: gpio4m 5. value: gpio H-F 14, 3 0 &~ &0 £~ K.

Wi T

4.2.7 of get named gpio

JZ2: int of get named gpio(struct device node *np, const char *propname, int index)
YRE: WA MFKEK GPIO %55

4. np: E I GPIO 1z B 897 & Propname: 7 & F & & gpio # 415 E W E M. Index: FTE &
K Y gpio & 4 #R & propname BB M F I E | 5.

HrH: GPIO &

4.2.8 of get named gpio flags

J& #:int of get named gpio flags(struct device node *np, const char *list name, int index, enum
of gpio flags *flags)

k. LA HIRE GPIO R 515, i flags R B dts BL & 15 &
%% np: ZIKELGPIO 1z B 8% & Propname: 7 & F &4 gpio #i4 £ 8 E 4. Index: FTEE
K HY gpio £ 4 #% 47 propname H & M F B4 & 5| 5. flags: 7 sunxi “F & L, S071%E X # struct gpio_config

* XA AEE, F A sunxipinctrl #7 pin 3 #F £ T4, WEhaE 7% E &, T A& enum of gpio_flags * KA
TEAgAEHAN. Wif, F8sunxi FEFEREMZED.

AR PR ITH, B K 18
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HrH: GPIO %.

AR BRI TH, LT
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5. F =B

5.1 /7 F pin B9 X 7)) dts B & = f

TR pin WKW, B EEZRE pin (& AL hEE, 7IE0T: *WeFEAE RLE
# F| GPIO, BU R ki N\ . A W ey * IR & 1% & pin Y pin mux, % uart 1% % B9 pin,led %
#Hpin%, ATHGZYGE* RERALRERE pin WEF a8, LERE pin BV %

5.1.1 F#E—

FiE—: AP REERE GPIO, # i, device tree Bt & demo & Frx (FEWFE A, F& T
debug):

soc{

gpiokey {
device_type = "gpiokey";
compatible = "gpio-keys";

ok key {
device type = "ok key";
label = "ok key";
gpios = <&r_pio PL 0x4 0x0 0x1 0x0 0x1>;
linux,input-type = "1>";
linux,code = <0x1c>;
wakeup-source = <0x1>;

35

¥

b8

LB : gpio in/gpio out/ interrupt Kk A dtstN T & 7 7%, HES BB T :
gpios = <&r_pio PL 0x4 0x0 0x1 0x0 0x1>;

R R e, R Aoutputd A &K

[ 1] IR RE /7, 1E K 0xOBT K il BRI\ 1
|

|

|

} L, EA0x1 8K BRIAE
ZRER

pin bank A /g #%

¥ />bank

15 | Mpio, JE TepusE & pio

AR PR ITH, B K 20
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R £t 77 A B gpiort, FE IRV A LA T 8 U AT dts M BE B 5 4K
int of get named gpio flags(struct device node *np, const char *list name, int index, enum of gpio flags *flags)

£ 3gpioI BLE 5 B F(R T fflags 54k, N4.2.8/0F), FEMRIET Z V0 F 48 R 8RS 0 LI E TR fE

512 AE—

Ak AP REERELELTIH, device tree Bt & demo &1 T BT~ (I F):

N4
device tree*{ fr Bt & ’\\&J\
soc{

pio: pinctrl@0300b000 {

D
>

uart0_pins_a: uart0@0 {
allwinner,pins = "PH7", "PH8";
allwinner,pname = "uart0_tx", "uart0_rx";
allwinner,function = "uart0";
allwinner,muxsel = <3>;
allwinner,drive = <0x1>;
allwinner,pull = <0x1>;
3
iE
uart0: uart@05000000 {
compatible = "allwinner,sun8i-uart";
device_type = "uart0";
reg = <0x0 0x05000000 0x0 0x400>;
interrupts = <GIC_SPT49JRQ TYPE LEVEL HIGH:;
clocks = <&clk uart0>;
pinctrl-names = "default", "sleep";
pinctrl-0 = <&uart0_pins_a>;
pinctrl-1 = <&uart0 _pins b>;
uart0_regulator = "vcc-io";
uart0_port =<0>;
uartQ_type = <2>;
status = "okay";

AR PR ITH, B K 21
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513 A& =

FiE=. AFPRERERF GPIO, WEME X LT, device tree Bt & demo %1 T :

device treext i f & :
soc{
pio: pinctrl@01c20800 {

vdevice pins_a: vdevice@0 {
allwinner,pins = "PC0", "PC1";
allwinner,function = "vdevice";
allwinner,muxsel = <5>;
allwinner,drive = <1>;

allwinner,pull = <13; O \

v,/(/ﬁ

iE
vdevie: vdevie@0{
pinctrl-names = "default";

pinctrl-0 = <&vdevice pins a>;
test-gpios = <&pio PC3 122 1>;

5.2 & B £ Rl o~

521 MEXET

— Mk & B sh A F EAE R — A # P devm pinctrl get select default 3t 7] LA & iF 2| 1% & BT A pin %

static int sunxi_pin_req_demo(struct platform_device *pdev)
{
struct pinctrl *pinctrl;
pr_warn("device [%s] probe enter\n", dev_name(&pdev->dev));
/* request device pinctrl, set as default state */
pinctrl = devm_pinctrl get select default(&pdev->dev);

AR PR ITH, B K 22
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if IS ERR_OR NULL(pinctrl)) {
pr_warn("request pinctrl handle for device [%s] failed\n",
dev_name(&pdev->dev));
return -EINVAL;
}
pr_debug("device [%s] probe ok\n", dev_name(&pdev->dev));
return 0;

5.2.2 3k B} GPIO =

,/(///

static int sunxi_pinCreq demo(struct platform_device *pdev)
{

int ret;

unsigned int gpio;

unsigned long out init;

enum of gpio flags gpio_flags;

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

struct device *dev = &pdev->dev;

#get gpio config in device node.
gpio = of get named_gpio(np, "vdevice 3", 0);
if (!gpio_is valid(gpio)) {
if (gpio = -EPROBE_DEFER)
dev_err(dev, "Error getting vdevice 3\n");
return gpio;
}
)

5.2.3 GPIO B M &

i 3¥ pin_config_set/pin_config get/pin config group set/pin config group get 3 M P Jd 35 #| 5 &
pin B group BYAH X B £

static int pctritest request all resource(void)

{

struct device *dev;

AR PR ITH, B K 23
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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;

}
R
node = of find node by.dype(NULL, dev_name(dev)); &
N
if ('node) { »
pr_warn("find node for device [%s] failed...\n"; dev_name(dev)); \\}\\
return -EINVAL; :
}

dev->of node = node;

O T T O O O O O B S BT ) T T O S T O T

pr_warn("+++++++t++ A Y s A

:
|

2
a
L

pr_warn("device[%s] all pin resource we want to request\n", dev_name(dev));

pr_warn(" \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 0 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));
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;

AR BRI TH, LT
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/*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 1= GPIO_ DRVLVL DEFAULT) {
config= SUNXI_PINCFG_PACK(SUNXI_PINCFG_TYPE DRV, OXFFFF);
pin_config_get(SUNXIL. PINCTRL, gpio_cfg->name, &config);

W
if (gpio_cfg->drive 5 SUNXI_PINCFG_UNPACK: VALUE(config)) { R »
pr_warn("failed! dlevel value isn't equal as dt.\n"); S
return -EINVAL; \\}\\

/*check data config */
if (gpio_cfg->data 1= GPIO_DATA DEFAULT) {
config = SUNXI_PINCFG_PACK(SUNXI PINCFG TYPE DAT, 0XFFFF);
pin_config get(SUNXI PINCTRL, gpio_cfg->name, &config);
if (gpio_cfg->data |= SUNXI PINCFG_UNPACK VALUE(config)) {
pr_warn("failed! pin data value isn't equal as dt.\n");
return -EINVAL;

}
}
}
pr_warn(" \n");
pr_warn("test pinctrl request all resource success!\n");
pr_warn("++H+HH e end ),
return 0;

}
E: FEERE, HASUNXI PINCTRLAZSUNXE R PINCTRL A-pinctrlif#, cpusikHpinE % £ 5 SUNXI R PINCTRL

5.3 W& W4 £ 7 pin + BT

FA—: #EiT gpio_to_irq KEUE W T WIS, A5 F o F T R S Br

El #] sunxi-pinctrl /£ | irq-domain % gpio Wi SL 3 & W irq By T 88, 1 F gpio T WThaEET, W&
IXzh R fF E i I gpio to_irq REUE M P W5 5, H M E LUIEARE irq B 2B 1E.
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static int sunxi_gpio_eint demo(struct platform device *pdev)
{

struct device *dev = &pdev->dev;

int virq;

int ret;

/* map the virq of gpio */

virq = gpio_to_irq(GPIOA(0));

if IS ERR_VALUE(virq)) {
pr_warn("map gpio [%d] to virq failed, errno = %d\n",
GPIOA(0), virq);
return -EINVAL;

}

pr_debug("gpio [%d] map to virq [%d] ok\n", GPIOA(0), virq);

/* request virq, set virq type to high level trigger */

ret = devm_request_irq(dev,virq, sunxi_gpio_irq test handler,

IRQF TRIGGER HIGH;"PAO EINT", NULL);

if IS_ERR_VALUE(#t)) {
pr_warn("request virq %d failed, errno = %d\n", virq, ret);
return -EINVAL;

}

return 0;

,/(///

FrAZ: I dts BLE gpio FHr, @i
7, demo & T Fr o~

A B BOR BUE L F BT S, B R A R BT o 2R

dtsBe &t T :

soc{

Vdevice: vdevice@0 {
compatible = "allwinner,sun8i-vdevice";
device type = "Vdevice";
interrupt-parent = <&pio>;
interrupts =< PD 3:IRQ_TYPE_LEVEL HIGH:;
T — A & At R R
| - - pin bank P 1 %
| i -bank
pinctrl-names = "default";

pinctrl-0 = <&vdevice pins a>;
test-gpios = <&pio PC3 122 1>;
status = "okay";

s

b

/AR BT 3] B (F interrupt-controller BYE B 4 )%/

R, @ platform get irq() I E#E O HK BRI T W5, W THR:

AR PR ITH, B K
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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 irq(pdev, 0);
if (irg < 0) {
printk("Get irq error!\n");
return -EBUSY;;

return ret;

}

VL
static int pctritest request irq(void)
{
int ret;
int virq = sunxi_ptest data->irq;
int trigger = IRQF_TRIGGER_HIGH;

reinit_completion(&sunxi_ptest data->done);

pr_warn("step1: request irq(%s level) for irq:%d.\n",
trigger == IRQF_TRIGGER HIGH ? "high" : "low", virq);
ret = request_irq(virq, sunxiCpinctrl irq handler demol,
trigger, "PIN. EINT", NULL);
if (IS_ERR_VALUE(et)) {
pr_warn("request irq failed !\n");
return -EINVAL;

pr_warn("step2: wait for irq.\n");
ret = wait_for completion timeout(&sunxi_ptest data->done, HZ);
if (ret ==0) {

pr_warn("wait for irq timeout!\n");

free_irq(virq, NULL);

return -EINVAL;

free_irq(virq, NULL);

AR PR ITH, B K
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pr_warn(" \n");
pr_warn("test pin eint success !\n");
pr_warn("+++++++++++HH A Hend A\ )
return 0;

}

5.4 18 & W sh e 1% B F ¥ debounce

R —. #Iitdts Bt B & F ¥ bank ¥ debounce, [/\/\piO W& AP, JT R

pio: pinctrl@0300b000 {

compatible = "allwinner,sun50iw 10p1-pinctrl";

reg = <0x0 0x0300b000 0x0 0x400>;

interrupts = <GIC_SPI 54 IRQ_TYPE_LEVEL HIGH>, /* AW1855_GIC Spec: GPIOB: 86-32=54 */
<GIC_SPI55IRQ_TYPE_LEVEL HIGH>,
<GIC_SPI 56 IRQ_TYPE LEVEL HIGH>,
<GIC_SPI 57 TRQ TYPE LEVEL HIGH>,
<GIC_SPI S8 IRQ TYPE_LEVEL HIGH>,
<GIC_SPI59IRQ TYPE LEVEL HIGH>,
<GIC_SPI60IRQ TYPE LEVEL HIGH>,
<GIC_SPI 61 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 62 IRQ TYPE LEVEL HIGH>;

device type ="pio";

clocks = <&clk_pio>, <&clk_losc>, <&clk_hosc>;

gpio-controller;

interrupt-controller;

#interrupt-cells = <3>;

#size-cells = <0>;

#gpio-cells = <6>;

/* takes the debounce time in usec as argument */

input-debounce =<0000000 0 0>;

[TTEE] fmmemeemee PH bank

/£ %: input-debounce Hy /& M & F 7 ¥ pio 1% & X #F F Wi #y bank #FHC £, wR# D, 2L bank By
I % B AH Rz B9 B 1 1B 2| debounce F 7 %, /) #Y bank X i HY debounce i % & BRIAE (B 3B R
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REE I, 1 sunxi F &, FHTRFME RAE 24M, 5/ 32k, I debounce 9B M B A gE A 0 =
1, FEA dts T FF %K.

TR WS A gpio 48 % # 0% & # B debounce

static inline int gpio_set debounce(unsigned gpio, unsigned debounce);
int gpiod_set debounce(struct gpio_desc *desc, unsigned debounce);

ERFE, A L' R OB R E gpio & A B T debounce % 4, ERE, debounce & LA
ms A E ALY,
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6. FAQ

6..1 % | debug 7 ik

6.1 F| A sunxi_dump 1 5 78 2 F 17 25

cd /sys/class/sunxi_dump

CEE— N EHE 8
echo 0x0300b048 > dumyp;cat dump \&’

2EEEF AL
echo 0x0300b058 Oxfff > write ;cat write

3EE-—RESFRE
echo 0x0300b000,0x0300bftf > dump;cat dump

45 —HEHFHENE
echo 0x0300b058 0xfff,0x0300b0a0 Oxfff > write;cat write

Fit FRFX, AUEF, B R gpioly F 75, MiAIHRANE,

6.2 F| Fl sunxi pinctrl #J debug 7 & ,

mount -t debugfs none /sys/kernel/debug

cd /sys/kernel/debug/sunxi_pinctrl

1. &% pin WL &

echo PC2 > sunxi_pin

cat sunxi_pin_configure

LR T BT

AR BRI TH, LT
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/sys/kernel/debug # cd sunxi pinctrl/
/sys/kernel/debug/sunxi_pinctrl # 1s

data function sunxi_pin

device platform sunxl_pin_configur
dlevel pull

s/kernel/debug/sunxi_pinctrl # echo PC2 > sunxi_pin
/sys/kernel/debug/sunxi pinctrl # cat sunxi_pin _configure
pin[PCc2] funciton: 4
pin[PC2] data: ©
pin[Pcz] dlevel: 1
pin[PC2] pull: ®

K 7. &% pin L E K

2. 158 pin B £
& pin # & WA B M, 4w & A (function), ¥ IE (data), I Fh&E /1 (dlevel), £ T4I (pull), #% 2K pin B

echo PC2 1 > pull;cat pull
cat sunxi_pin_configure  /&EE B HE N

{58 J5 % 40 T H B

/sys/kernel/debug/sunxi_pinctrl # echo PC2 = sunxi_pin
/sys/kernel/debug/sunxi_pinctrl # cat sunxi_pin _configure
pin[PC2] funciton: 4

pin[PC2z] data: &

pin[Pcz] dlevel: 1

pin[pPcz] pull: &

/sys/kernel/debug/sunxi_pinctrl # echo PC2 1 > pull
/sys/kernel/debug/sunxi_pinctrl # cat sunxi_pin_configure
pin[Pc2] funciton: 4
pin[PC2] data: ©
pin[PCc2] dlevel: 1
pin[PC2] pull: 1

&l 8: B 2ss R KA

EE: f£sunxi ‘T &, HE £ pinctrl Wik %, 2 A& pio 1 r pio F1 axpxxx-gpio, 4 #E PL =
JEHY pin BY, F I LU A% pin (VIR &, & NEERIR, keS0T
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echo pio > /sys/kernel/debug/sunxi_pinctrl/dev_name  /4]# Flpioik %

cat /sys/kernel/debug/sunxi_pinctrl/dev_name
echo r_pio > /sys/kernel/debug/sunxi_pinctrl/dev_name /] # 3|r pioik %

cat /sys/kernel/debug/sunxi_pinctrl/dev_name

5 25 R4 T T

;/kernel/debug/sunxi_pinctrl # echo r_pio = dev_name ;cat dev_name

;cat dev_name

;/kernel/debug/sunxi_pinctrl # echo pio = dev_name

& 9: pin % &

6.3 #| A pinctrl core By debug 7 & .

mount -t debugfs none /sys/kernel/debug

cd /sys/kernel/debug/sunxi_pinctrl

1. &% pin WEE K&

cat pinctrl-devices

%R T BT R

1_.Ell'ccm~101e ,.w..m,l-erne] ‘debug/pinctrl # s
pinctrl-handles pinctrl-maps pieo r_pio
console :/kernel/debug/pinctrl # cat pinctrl-devices

!
name [pinmux] [plﬂconT]
r_pic: yes yes
plLo yes yes
console:/sys/kernel/debug/pinctrl # |j

&l 10: pin % & &

2. B pin HyR A A XE B 6 1 %

AR BRI TH, LT 32
Copyright © 2020 Allwinner Technology. All rights reserved.



Auwiner
L A5 E

cat pinctrl-handles

4 R4 T log Firs
console:/sys/kernel/debug/pinctrl # Is
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: MUX_GROUP controller pio group: PA10 (10) function: twi3 (15)
type: CONFIGS_GROUP controller pio group PA10 (10)config 00001409
config 00000005 &,\‘&
type: MUX_GROUP controller pio group: PA11 (11)function: twi3 (15) \
type: CONFIGS_GROUP controller pio group PA11 (11)config 00001409 \\}\\
config 00000005 :
state: sleep
type: MUX_GROUP controller pio group: PA10 (10) function: io_disabled (5)
type: CONFIGS _GROUP controller pio group PA10 (10)config 00001409
config 00000001
type: MUX_GROUP controller pio group: PA11 (11) function: io_disabled (5)
type: CONFIGS GROUP controller pio group PA11 (11)config 00001409
config 00000001
device: twi5 current state: default
state: default
type: MUX_GROUP controller r_pio group: PLO (0) function: s_twi0 (3)
type: CONFIGS GROUP controller r_pio group PLO (0)config 00001409
config 00000005
type: MUX_GROUP controller r_pio group: PL1 (1) function: s_twi0 (3)
type: CONFIGS GROUP controller r_pio group PL1 (1)config 00001409
config 00000005
state: sleep
type: MUX_GROUP confroller r_pio group: PLO (0) function: io_disabled (4)
type: CONFIGS GROUP controller r_pio group PEO (0)config 00001409
config 00000001
type: MUX_GROUP controller r_pio group: PL1 (1) function: io_disabled (4)
type: CONFIGS _GROUP controller r_pio group PL1 (1)config 00001409
config 00000001
device: soc@03000000:pwm5@0300a000 current state: active
state: active
type: MUX_GROUP controller pio group: PA12 (12) function: pwm5 (16)
type: CONFIGS GROUP controller pio group PA12 (12)config 00000001
config 00000000
config 00000000
state: sleep
type: MUX_GROUP controller pio group: PA12 (12) function: io_disabled (5)
type: CONFIGS_GROUP controller pio group PA12 (12)config 00000001
config 00000000
AR BRI TH, LT 33
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config 00000000
device: uart0 current state: default
state: default
state: sleep
device: uartl current state: default
state: default
type: MUX_GROUP controller pio group: PG6 (95) function: uartl (37)
type: CONFIGS GROUP controller pio group PG6 (95)config 00001409
config 00000005
type: MUX_GROUP controller pio group: PG7 (96) function: uartl (37)
type: CONFIGS GROUP controller pio group PG7 (96)config 00001409
config 00000005
type: MUX_GROUP controller pio group: PG8 (97) function: uartl (37)
type: CONFIGS GROUP controller pio group PGS (97)config 00001409

config 00000005 Q
type: MUX_GROUP controller pio group: PG9 (98) function: uvartl (37) \&,\“
type: CONFIGS GRQUP controller pio group PG9(98)config 00001409 »

config 00000005 S

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

JA LT B #82 logoR] LA B AR 1% £ B 84 pin LK pin Y ETHCR A E TAE . DL twid W &8 ],
twi3 & FE W pin H PA10/PALL, 4 7|8 # 4R 4 sleep fr default, default K7 & 7~ Ak A, sleep W
A % % pin 4 Fio disabled K A, &K pin £ ¥ IE &4 F, twid 1% & FH 8 pin 4 3R AL T sleep
A H
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7. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any

particular application.
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