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1. ¥R
1.1. ®REHK

A AN Linux3.10°F & I GPIO#: i AT VIR IR, LA P B EAEGPIORC & . HIE S 1E
(G FETT 1

1.2. & FEHE

AR SCRE F Flinux3. 109 4%, 1689°F &,

A SCRSE T BT A 752 4E Linux3.10+1689 ‘T4 FIF AW & ISR N A .




2. BRANRB

Pinctr]l #EZ22 linux RGNSt — 5% SOC | 7 pin & H, #5% SOC | & H LA FE pin & H T
Zoumiye . HI9Z N T SOC ] B Ak tE TIEE.

2.1. RRTsEN A

P2 SoC WESHREL Spin #EHlds, Widpin #HIEs, FATAT A E —Au—H 51w
FEEAFE, Linux W pinctrl3Xs ] LR Epin 42615 A3A15€ Ban T~ LA
> M Hodn 4% pind% i 45 nT 426 R i A 51

et B2 4 ' %

P

PEALACE T RIRe /1, WIRENEE /1. L R, EdE R .
5 gpio FRAMXZH

SZI pin AT
2.2. HRRENE Q

sunxi: Allwinner i) SOC {4 .

Pincontroller: & X £FFRE i #4452
WAERTE . RIS, #pE LR — A5 5 B

YV V V VY

ARG . BERBALBESI R RN E A
.

Pin: HRIECS A AN [H] 0 4

Tk,
[0-maxpin] kIR,

Pin groups: #hEl1 NG, Heln SPI, BRBEHEAE soc 11940,8,16,24 & 1, 11 55— ANk
i, FRATAT ALK EA P pin groups. fRZ 168 #H T AL pin
groups. Kl S G it B LI P SRR o AL LA R — N 7 2 SE PR AR S R D

i . WA B R AT 2, 28 EAE N IR R R SURR AR G . i,

BT PR, BREER GRWRE THA BT ER) B3 LE R B
— M VDD &% GND LR/ FHD), LMEAE AT 5 WKl & I AT DA AN E 1A -

Pinmux: 5|IEHIhEE, (FH—MEE I EE I (ball/pad/finger/5555) HHATZ MY REH, PIZ
FEAN R D RE R R A 25

Device tree: JAIE M4, & —BUEHE cpu WEEMIE, WAAEEMEE, &S, SMOER\ Tl
P BRI, gpio LK clock 2845 R BRI, Pinctrl B3NS HE M device tree H5E S HE 4% 15 f 3K pin

AIRCE A5 S




Script A 82T AH] img T sys_config.fex X F. A% RGBT E SHL.

2.3. RREENA

TEMmATHHEANZAR HZ, #17 make ARCH=arm64 menuconfig #ft NIt & F 541, Fi%LL B
PR
45, %% Device Drivers I N F—HACE, W~ EFiR:

q9999999qJ9gdqg
Linux/arm 3.8.6 Kernel Configuration

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >
1qggqq qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq&q

Bus support --->

Kernel Features --——->

Eoot options --->

CPU Power Management ---

Floating point emulation —--->

Userspace binary formats --->

Power management options --->

[ ] Networking support —-—->

p:4
b
X
p:4
H
p:4
H
X
p:4
H
m

Pressing <¥> includes, <N> excludes,
<M> modularize . 2z <Escr<Esc> to exit, <?> for Help, </>
for search. - i i [ 1 excluded =M> module < >

1qgqq : : A999G9q4IqII9GIIq4IqqII9qIqqIq99999949999
[ 1] river support (RAID and LVM) ———>
support -—-—->
—_—

in troll
PIC Support

< Exit > < Help >

Sunxi pinctrl driver ERi\gm it W%, B FR:



ration
g ( qqqqqqqqqqgqggqaqaq
Pln controllers

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <7> includes, <N»> excludes,
<M> modularizes features. Press <Escx<Esc> to exit, <> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >
lqqqqqqqqqqqqqqqqqqqqqqqqqqqqqgqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
—-*— Support pin multiplexing controllers

-*— support pin configuration controllers

[ ] Debug PINCTRL calls

r1l driver
[ 1] Samsung EXYNOS55440 soC pinctrl driver

S A A A
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3. IRSIHEZR
3. 1. BkHELE

Sunxi Pinctrl SXaIBHEIHEZ AN B FroR, BENIKEIRER AT L7 4 M#873: pinctr]l api. pinctrl
common frame. sunxi pinctrl driver and board configuration.

device . .
— device driver
device
driver device device S ——
driver driver ap
pinctrl .
e s consumer interfaces
pinctrl framework
pinctrl pinctrl_config pinctrl_mux
framework
pinctrl_c
pinctrl
driver
board
configuration ||

2. state/pis i
trl framework == ZALEE pinstate. pinmux Al pinconfig =/NMIjEE, pinstate 1 pinmux. pinconfig

BRI 5% Z A0 T BT

RGUBATEAFKPRE, pin BEATRA M, LWIRGIEFZATH, W& pin 7% —41E,
HRGEHENRIRI, N 78 IhHE, ¥ pin %5 —ARCE. Pinctrl framwork Re6H RS BB A
[FPRZS T 15| BIBC &
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State
default
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4. JNEREEO

4.1. pinctrl

4.1.1.

LN

i

. pinctrl_put

. devm_pinctrl_get ’

pinctrl_get

struct pinctrl *pinctrl_get(struct device *dev);
IRHCBL A I pintRAE A, T pintRff 0 S0k T pinctrl 74 ;

fEHpinf B4, pinctrl T RGulid % & 4 Spinfic BAE B ILAC,  3RHpinfic
pinctrl ).

T

void pinctrl_put(struct pinctrl *p);
B ifpinctrl 2)4R, 42015 pinctr]l_getB X .
pinctrlf) A . @

t device *dev);

PTG pinte{F 415 F e pinctrl ) 4%, Hpinctrl_getl)

. devm_pinctrl_put

void devm_pinctrl_put(struct pinctrl *p);
B ifpinctrl 2)4H, 4215 devm_pinctrl_getfe % fd H .

pinctrl&J4H .
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iﬁﬂ l':H : 5‘6 o
4.1.5. pinctrl_lookup_state

JiAY:  struct pinctrl_state *pinctrl_lookup_state(struct pinctrl *p, const char *name)

Dhhe:  R¥EpindfEAIM, AKstatetRZESHIA;

HiN: pinAJiH
state name
it statelREEIWN.

4.1.6. pinctrl_select_state '

J5#Y. int pinctrl_select_state(struct pinctrl *p, struct pinctrl_st
IhEe: ¥ pin )X N pinctrl W& A state AR N PR
fN: pinfJiH

statefiJ i
fdi:  stateB BEEAIR, 0-BLDh,HAh- KM

4.1.7. devm_pinctrl_get_sel;t

Ji%:  struct pinctrl *dev nctr lect(struct device *dev, const char *name)
Dhfg:  FRECBA Hpintgf SEERRIeY
HiN: f#Hpinfl)i% £, pinctr B34 Spinfid & {5 B ULALD,

state name

v
4. 478 | get select default
JR A uctpinctrl *devm_pinctrl_get_select_default(struct device *dev)

hig: RIS FpinE Ea)W, FEEpin G X N ) pinctrl % & Adefaul ik 74
#N:  FHpinf)st4s, pinctrl T RS 28 % & % Spinfic B (5 B UL,
Hitt:  pinctrl&)ig.
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4.1.9. pin_config get

J77:  int pin_config_get(const char *dev_name, const char *name, unsigned long

*config)

Theg:  SRAUEE pinf R 1

HiN: pinctrl4Fx
pin &R
pinfic & J& 14

fwth:  SRIMpin)@PESE R, 0-plid), HAh-RIK. '

4.1.10. pin_config_set

J7#: int pin_config_set(const char *dev_name, const char *na igned long

config)
Difig: W EIRE pinffE
fiN: pinctrl4 K
Pin4 7%
pinfit & J& I

fintt: WEpinEIE R, 0, ﬂ
4.1.11. pin_config_group

et(const char *dev_name, const char *pin_group,

pinfic & &
finti:  3RHX group JRIEGER, 0-pZh, Hofh- KM

4.1.12. pin_config_group_set

J5#: int pin_config_group_set(const char *dev_name, const char *pin_group,
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unsigned long config)
hie: W EEE group @k
HiN: pinctrl& R
group % Fi
pinfic & J& 1
fath:  WHE group JBYELER, 0-T), HAb-RI

4. 2. gpio

4.2.1. gpio_request

J7#:  int gpio_request(unsigned gpio, const char *label)

ThRe:  HI1E gpio. 3R gpio MU M.

Z¥ gpio:  gpio 5.
label:  gpio %#K, AN NULL.
With: 0 Fm R, TNFR AL, @

4.2.2. gpio_free

4

J&#.  void gpio_free(unsigned gpi

&

input

Theg: B gpio.

ZH. gpio: gpio H'T.

gpio 5.

4.2.4. gpio_direction_output

J7#:  int gpio_direction_output(unsigned gpio, int value)
Difig: K gpio XE N output, Ji% & HHE.
Z#:.  gpio:  gpio dT.

value: gpio HFH, JF 0 £inm, 0 KiK.



it -

4.2.5.

JE A .
Dhfie:
ZH:
it -

4. 2. 6.

JE A .
Thne:
24
Bt -
4.2.7

JE A .
Thfg:
24

Bt -

. of get named gpio
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0 RIREY), MR RKM.
__gpio_get_value

int _ gpio_get_value(unsigned gpio)

FKEL gpio HELSFAH. (gpio BN input/output IRAS)
gpio: gpio %w'5.
gpio H°F, 1 &R, 0 Fonik.

__gpio_set value \
void __gpio_set_value(unsigned gpio, int value) ‘ b

W& gpio HL . (gpio £A output IR Z) '

gpio: gpio % 5.

value: gpio HLTHE, JF 0 FornEr, 0 #onik.
7.

int of get named_gpio(struct device_node *np, const char name, iRt index)
It AFRIREL GPIO %55

np:  EIREL GPIO {5 B M7 &
Propname: 7 fiH AL E gpio fiiA (5 B A s
Index: FT#LA K1) gpio TE4 FA prop
GPIO 5.

RGNS,
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5. EHEHIT
5.1. B &

(D H/ RECE®EA GPIO, Bk frd. ik
(2) HPREEE RS, 0 Uart W& IS, LCD 15| 4%,
(3) FH P BEE B @A GPIO, M E ¥4 5] .

5.1.1. He—

Wse—: AP HEERE GPIO, devicetree it & demo &1 T i 7x:

sys_config.fex fit &::

[Vdevice]
Vdevice_1 = port:PB02<0><1><0><0>
Vdevice_2 = port:PB03<1><1><0><0>

device_tree X M it &
soc{
vdevie: vdevie@0{

Vdevice_1=<&pio PB20 1

}
¥

PiH: gpio in/gpio int A E T, IESERBET:

vdevice_1=<

! R R %%, 0-GPIOIN 1-GPIOOUT..
O pin bank W {#.

| I WA~ bank

| | =mmmmmmmmmmmmmmmesmmsnnnensseee e & 194 pio, JET cpus ZH &r_pio

| mmmmmmmmmmmmmmmmm s JEPEB T, 4 sys_config T4




% 17 vl 3k 3

5.1.2. m—

W= AP A EEREE&SH, devicetree it & demo W1 T fiix:

sys_config.fex B & :

[Vdevice]
Vdevice_0 = port:PB00<2><1><0><0>
Vdevice_1 = port:PB01<2><1><0><0>
Vdevice_2 = port:PB02<2><1><0><0>
Vdevice_3 = port:PB03<2><1><0><0>
device_tree ST NACE
soc{ '
pio: pinctrl@01c20800 {

[..]

vdevice_pins_a: vdevice@0 {
allwinner,pins = "PB0", "PB1", "PB2", "PB3";
allwinner,function = "vdevice";
allwinner,mutsel = <2>;
allwinner,drive = <1>;

allwinner,pull = <0>;
allwinner,data = <0>;
Y
}s

[.] ’

vdevie: vdevie@0{
compatible = "allwi
pinctrl-names = "de
pinctrl-0 = <&vdevj
status = "okay";

fic &iBH GPIO, WENCE 5451 H, devicetree Wt E demo Wl F:

sys_config.fex AL & :

[Vdevice]

Vdevice_0 = port:PB00<2><1><0><0>
Vdevice_1 = port:PB01<2><1><0><0>
Vdevice_2 = port:PB02<2><1><0><0>
Vdevice_3 = port:PB03<2><1><0><0>

Vdevice_4 = port:PB04<1><1><0><0>




% 18 i 4t 3 1t

device_tree ST NACE
soc{
pio: pinctrl@01c20800 {
[...]
vdevice_pins_a: vdevice@0 {
allwinner,pins = "PB0", "PB1", "PB2", "PB3";
allwinner,function = "vdevice";
Allwinner,mutsel = <2>;
allwinner,drive = <1>;
allwinner,pull = <0>;
allwinner,data = <0>;
Y
};
[...]
vdevie: vdevie@0{
pinctrl-names = "default";
pinctrl-0 = <&vdevice_pins_a>;
Vdevice-4 = <&pio PB4 10 0>
}
3

4

5. 2. O ARG

$171 devm_pinctr]_get_select_default 5t 7] LA HiE 5 £ T pin HE .

o(struct platform_device *pdev)

uct pin€trl *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);
if IS_ERR_OR_NULL(pinctrD) {

pr_warn("request pinctr]l handle for device [%s] failed\n",
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dev_name(&pdev->dev));
return -EINVAL;
b
pr_debug("device [%s] probe ok\n", dev_name(&pdev->dev));

return 0;

5.2.2. 3RHLGPIO =

static int sunxi_pin_req_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, "vdevicd 3
if (gpio_is_valid(gpio)) { ’
if (gpio != -EPROBEGDE
, iBxr

dev_err(dev

F
ettl ice_3\n");
return gpio;

H
}
5.2.3. GPIO
HM pin_confi config_get/pin_config_group_set/pin_config_group_get % ¥z H|$5E pin 3L

GEESE | i

static int sunxi_pin_resource_req(struct platform_device *pdev)
{

unsigned int gpio;

struct gpio_config pin_cfg;

struct device_node *node;

char pin_name[32];

unsigned long config;
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pr_warn("device [%s] pin resource request enter\n", dev_name(&pdev->dev));
node = of find_node_by_name(NULL,"vdevice");
if(lnode){
return -EINVAL;
}
gpio = of_get_named_gpio_flags(node, "vdevice_0", 0, (enum of_gpio_flags *)&pin_cfg);
if (Igpio_is_valid(gpio)) {
return -EINVAL;
}
if (IIS_AXP_PIN(pin_cfg.gpio)) {

/* valid pin of sunxi-pinctrl, config pin attributes individually.*/
sunxi_gpio_to_name(pin_cfg.gpio, pin_name); '
config= SUNXI_PINCFG_PACK(SUNXI_PINCFG_TYPE_FUNC, pin_c
pin_config_set(SUNXI_PINCTRL, pin_name, config);

sel);

if (pin_cfg.pull '= GPIO_PULL_DEFAULT) {

config = SUNXI_PINCFG_PACK(SUNXI_PINCFG _PU 2.pull);
pin_config_set(SUNXI_PINCTRL, pin_name, co ;
}

if (pin_cfg.drv_level '= GPIO_DRVLVLSDEFA
config=SUNXI_PINCFG_PACK(SUD
pin_config_set(SUNXI_?CTRL,

E_DRV,pin_cfg.drv_level);
onfig);
§

TA_ T) {
FG_PA NXI_PINCFG_TYPE_DAT, pin_cfg.data);
NCTRL, pin_name, config);

if (pin_cfg.data !=
config = SUN

pin_config_se

if (pin_cfg.data != GPIO_DATA_DEFAULT) {
config = SUNXI_PINCFG_PACK(SUNXI_PINCFG_TYPE_DAT, pin_cfg.data);
pin_config_set(AXP_PINCTRL, pin_name, config);

}
pr_debug("device [%s] pin resource request ok\n", dev_name(&pdev->dev));

return 0;

N
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5. 3. AW IMMAEA pin F¥i

H i sunxi-pinctrl /] irq-domain ¥ gpio HWrsil L irq KILIRE, fHH gpio H TR

2 Wit 2l i gpio_to_irq SRIUBM W5 J5, oAbty ] LIZARHE irq 4% C384E.

static int sunxi_gpio_eint_demo(struct platform_device *pdev)
{
struct device *dev = &pdev->dev;
int virg; '
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 i
GPIOA(0), virq);

return -EINVAL;

! 4

" GPIOA(0), virg);

high leve er ¥/

ret = devm_request,_irq(dev, nxi_gpio_irq_test_handler,

}

return 0;

» BEIK
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