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1.1 XHEfET

A4 Tina ¥ & D1-H BEY R 10 WehWERFE, BEY R 10 Rohgr A&,

A 10 RENEHRE PCF8574, 1&&iBid 12C 5 SOC &5,

1.2 Bird

¥ /& 10 WehMBHZ A Ro

1.3 ZAEHE
= 1-1: ERFRYIR
P a R RZhRZs IREh
D1-H Linux-5.4 gpio-pcf857x.c
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2.1 BIRINEETER

HEETH SOC B 10 OMERBEABYIR, MAILUEREY & IO To

AXNENY E 10 BS) PCF8574, XE—M I2C HTOY EBERK. ¥ & I0 XUBEMIR 12C
5—1ReplifiEsk (INT) 5E4%F SOC %, L 12C BEHFEFRA KRR 10 fSPRETE W,

PCF8574 Rem 5L T E M

o I12C EHIFBEINT.

o 10 ¥ NMHINEE,
o 10 XHFHAHEREF,
o 10 XFFF Rk,
o SEUYE 8 110 M,

o BBEXRHBAIKRNEES .

2.2 BHEARIE

& 2-1: MHEARIETIER

RNi& fEREI BA
12C —HRFIET RITEL
= (0 ¥ 10 TR EREh

2.3 TRhSLET

FRGUEM SR Linux gpio FR&4%, RBREN:

((tina/lichee/linux-5.4/drivers/gpio/gpio-pcf8574.c )

WRAFRE © BseEREROERAE. RE—TNF 2



( Auwiner
X W=

MR E N

3.1 kernel menuconfig B2& %A

7f tina /BB RTF, 17 make kernel menuconfig, BERZRIT:

Device Drivers
GPIO Support >
I2C GPIO expanders >
PCF857x, PCA{85,96}7x, and MAX732[89] I2C GPIO expanders

I2C GPIO expanders
ibmenus ---= (or empty submenus ----). Highlighted letters are ho
Legend: [*] built-in [ ] excluded =M= module <= > module cap

essing <Y= incluc

ADP5588 I2C GPIO expander
Avionic [ i GPIO expand
0 PLD GPIO Expander

AV vV vV VY

AFREA A AAAA

3-1: ¥R IO icEREE

(1 388
X2 PCF RIS KRR, #ESZ3F PCF/PCA/MAX732 FZR5W R 10 &hK, XRH3 PCF8574 {EN4E, X “¥°
& 10” #4545 PCF8574.,

3.2 Device Tree ECEiiFA

H R dts FREUERILUET &< cdts BiTd X, FAREAN:

( tina/lichee/linux-5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi )

R dts FRIEfIE R LB A< cconfigs ¥ X, FHARKEN:
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[tina/device/config/chips/d1-h/configs/nezha/linux/board.dts )

3.2.1 board.dts REEE

BT E 10 EFEF SOC AIRR, ME— 12C §M&, Hit dts BiVESEEEIRSE dts B,
BB Fr:

&twi2 {
clock-frequency = <400000>;
pinctrl-0 = <&twi2 pins a>;
pinctrl-1 = <&twi2 pins b>;
pinctrl-names = "default", "sleep";
status = "okay";

/* pcf8574-usage:

only use gpio0~7, O means PPO.

pin set:

gpios = <&pcf8574 O GPIO ACTIVE LOW>;
interrupt set:

interrupt-parent = <&pcf8574>;
interrupts = <0 IRQ TYPE EDGE_FALLING>;

I SR

*/

pcf8574: gpio@38 {
compatible = "nxp,pcf8574";
reg = <0x38s;
gpio base = <2020>;
gpio-controller;
#gpio-cellss= <2>;
interrupt-controller;
#interrupt-cells = <2>;
interrupt-parent = <&pio>;
interrupts = <PB 2 IRQ TYPE EDGE_FALLING>;
status = "okay";

};

V'R IO Y LEEERFEI2C2 24 L, B IO 8 12C2 B&THW—1 12C &, At dts EF
EE1E 12C2 WEER, 12C XBHmEN twi, FHAEEREZEE (D1-H Linux TWI FX1E
) o

FEIOBESXWT:

e compatible: ILEZY & 10 IR&h,

e reg: ¥E IO B9 i2c i&& ik,

e gpio base: ¥ BWHXH 8 4 10 WY gpio ¥aks, =AFIAXMEBEHRINEA GPIO,
e gpio-controller: FREAEZHE 379 gpio =HZ,

o #gpio-cells: F— cell {7 gpio 5, £ cell £ gpio BRIAET,

e interrupt-controller: ZFEAECHE A RTITHIZS,

o #interrupt-cells: E—1 cell RInFMS, FEI cell RiRPUTRLA o

e interrupt-parent: HifJEE SOC B GPIO,
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e interrupts: ¥ & 10 B9/l (INT) SIHMRE, BF&RIEHEL SOC,
o status: K&, BEMEZILE.

R
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4.1 AT & 10 B pin Ml dts BL&ER B!

H¥ R 10 WahmrhmiieRE, —HE 8 NI LUER, XBa&A PPO~PP7,
HMERMREMEY B 10 #9 GPIO O, EBEEAZEMNT:

('gpios= <&pcf8574 1 GPIO ACTIVE LOW>; )

XERRIEEASE =110 O, PPl, BTH & I0 BY gpio_base K& 2020, FLLXOHY
gpio 579 2021, HKEEETX 10 OfF, REBEMAILUERIRAER Linux By GPIO &4
AU CORIREVAAL 10 O, #I5EA7SEEEE (D1-H_Linux GPIO_ FA&#ER) -

4.2 fERAYT R 10 {EA1E%Es | j

o, B L REME GPIO M 5 MRS, MES5 %858 (D1-H Tina Linux Key
HRREIE  ERIEE) .

SAIS1E board.dts B2 & gpio-keys:

&soc {

gpiokey {

device type.="gpiokey";

compatible ="gpio-keys";

ok_key {
device type ="ok key";
label ="ok key";
gpios = <&pcf8574 1 GPIO ACTIVE LOW>;
linux,input-type ="1>";
linux, code = <0x1lc>;
wakeup-source = <0x1>;

Y GPIO HUpfggm#eRE, T/ WlisROEA getevent WIFZINERTIEE. £ DI1-
H BRIk, SHEHRIEERE PPl 5|HRMHHIZEO, FRABEER, ARREM, &5
getevent @ ERITENHXI MBI E LMK input EXEIEE.

ERXM A A IR & 10 RErThaE 2 rT LUEE R,

IR © HiB2EREROBIRAR. RE—INF 6



@LWHWER XIEER: WE
4.3 {#H gpio sysfs T

BHAEEEMRR gpio sysfs THRABLZEE L, £ tina R B Ri51T make kernel menuconfig,
EETEIZM:

Device Drivers
GPIO Support >
/sys/class/gpio/... (sysfs interface)

ﬁﬁggiffi: Egjjln\ [*] EquLLAO

ERFKIEEINE gpio sysfs HEERE,

cd sys/class/
1s

BEBEEI— gpio WBR, #NEEE gpio0 M gpio2020 mMNE R, AiER SOC B gpio
=5, BERY R IO W gpio 58, BANGEERIUETE LY E 10 HNEE,

root@T1naL1nux sys/class/gpio# 1s

export 1uch1?0 gpiochip2020 unexport

root@TinaLinux:/sys/c ass/gp10# cd gpiochip2020/

root@Tinalinux: /sys/deu1ces/p1atform/soc@BUUOUUU/ZSUZBOU.twi/i2c—2/2—0038/gp10/gpiochipZOZO# 1s

base ngpio uevent
device power waiting_for_supplier
Tabel subsystem

root@TinalLinux: /sys/dev1ces/p1atform/soc@BUUUOUU/Z502800 twi/fi2c-2/2-0038/gpio/gpiochip2020# cat label
pcf8574

root@TrinaLinux:/sys/devices/platform/soc@3000000,/2502800. twi /H2c-2/2-0038/gpio/gpiochip2020# cat base
2020

root@TinaLinux:/sys/dévices/platform/soc@3000000,2502800. twi/12c-2/2-0038/gpio/gpiochip2020# cat ngpio
B
root@TrinaLinux:/sysfdevices/platform/soc@3000000/2502800, twi/i2c-2/2-0038/gpio/gpiochip2020#

4-1: 4 10 gpio 58

label ¥ & 10 B1R%, base 2 dts FEEM gpio HiEEIBS, ngpio BZ&E—HEZD
gpio.

£ gpio #@IX, FILUEE export WRFKEIK, 7E/sys/class/gpio BHRT, W TERIRIERE:

root@rinaLinux: /sys/c1ass/gp10# 1s

export 1och1$ﬂ gpiochip2020 unexport

root@TinaLinux:/sys/c ass/gp1o# echo 2021 > export

root@TinaLinux: /sys/c]ass/gp10# 1s

export gpio2021 gp10ch1p0 gpiochip2020 unexport

root@TinaLinux:/sys/class/gpio# cd gpio2021
root@TinaLinux:/sys/devices/platform/soc@3000000,/2502800. twi/i2c-2/2-0038/gpiochipl/gpio/gpio2021# 1s
active_low edge uevent

device power value

direction subsystem waiting_for_supplier

root@TinaLinux: /sys/dev1ces/p1atform/soc@%OOOOUO/Z502800 twi/i12c-2/2-0038/gpiochipl/gpio/gpio2021#

4-2: B gpio A

XEBERERFA gpio 4 2021 B gpio 5/, 2021 MZE PP1, #AE gpio2021 BR/G,
3 10 Op9—Leim Nia i ThaE 1T,
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e active low: &FHZ gpio @& N active low, 1 &RE, 0 XS, active low LRIEE
TEX.

o edeg: HffAA, ZHEMIENZE none,

e value: 10 OYFAETF, WRR output BRAIE, MWETLHEE 10 ORBIEET,

e direciton: BANRHINEET =o

(1 3588

active_low 5 value MMERSSHEXH, & gpio BRIEBTFERE, value 71 1 WRTHFIZRENBT (WEBTH
{EEBF) ; value 77 0 MRTHFZEXMET (MEBRTHEBE) . HERHN, HSHTERE, ERETFHYERTERS
¥0

10 OfANRHIRE !

echo "in" > direction //#&#iZgpioZT R NINEE
cat value / /313 Y FigpioMEBIT{E

echo "out" > direction //##IgpioZThtaHIngE
echo 1 > active low //¥EH It gpiofREE AR

echo 1 > value //fFoutputiERT, MHEEF
echo 0 > value //TEoutputiEX T, BHEBRT
echo 0 > active low //BUHIERBTFHEY

echo 1 > value //fEoutputER T, MHEHEF
echo 0 > value //fFoutputiRTF, MHKEBF

4.4 ERIXE)BFEIVIEINT R

fECRdT B 10 WEEnR 1, 8RR X, 0 RER:

AwExdroid88:~/workspace/tina/lichee/linux-5.4/drivers/gpio$ git df .
diff --git a/drivers/gpio/gpio-pcf857x.c/b/drivers/gpio/gpio-pcf857x.c
index 46d41c9..e81802f 100644

--- a/drivers/gpio/gpio-pcf857x.c

+++ b/drivers/gpio/gpio-pcf857x.c

@ -19,6 +19,7 @@

#include <linux/spinlock.h>

#include <linux/of gpio.h>

+#define IO EXPAND DEBUG 1

static const struct i2c device id pcf857x id[] = {

{ "pcf8574", 8 },

M — 5BV NI ThEE, 35| RIBYE NG A R EfThEE.

pr_info("------ gpio:%d state test------ \n", gpio);
ret = gpio _request(gpio, "gpio test");
pr_info("gpio request return %d\n", ret);

ret = gpio direction output(gpio, 0);
pr _info("gpio direction output return %d\n", ret);

ret = gpio _get value cansleep(gpio);

pr_info("gpio get value return %d\n", ret);
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ret = gpio_direction_input(gpio);

pr_info("gpio direction input return %d\n", ret);
pr info("------ gpio:%d state test------ \n", gpio2);
ret = gpio_request(gpio2, "gpio2 test");

pr_info("gpio2 request return %d\n", ret);

ret = gpio direction output(gpio2, 1);
pr_info("gpio2 direction output return %d\n", ret);

ret = gpio_get value cansleep(gpio2);
pr_info("gpio2 get value return %d\n", ret);

pr _info("------ gpio:%d irq tese------- \n", gpio);
irq = gpio to irq(gpio);
pr_info("gpio to irqg:%d\n", irq);

ret = request irq(irqg, gpio test handler, flags, dev name(dev), dev);
pr_info("request irq return%d\n", ret);

disable irq(irq);
pr_info("disable irg\n");
enable irq(irq);
pr_info("enable irg\n");

HNVWIRE, B find 65$ 34k gpio test T, A cat ZT=EE, BEEH—

FRi

%

A

n

5]

A
4

mrE

[cat “find -name gpio test’
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot
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REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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