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GPIO /sys/class/gpio/...
(sysfs interface)

e sysfsHh o774 ILT7 IR ELTGPIO%IRE
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» /sys/class/gpiol... (sysfs interface) B %h1t
o R—RDMILTBGPIORZM/\E=F%1E
e [sysZzmount(GEE [EmountITLV3)

— sysfs on /sys type sysfs
(rw,nosuid,nodev,noexec,relatime)
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# cd /sys/class/gpio

# 1s

export gpiochip418 gpiochip452 gpiochip496
gpiochip356 gpiochip392 gpiochip436 gpiochip467 unexport

# cd gpiochip360

# 1s

base device label ngpio power subsystem uevent

# cat label

e6055400.gpio GPIOOYhA—F—DR—RATRLZANXFD/=HICTRILEREINTLS
# cat base SEDGPIOEVES

360

# cat ngpio ZMGPIOOYhO—5—»'¥EDGPI0ODEVH

32
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# echo 384 > export 384 %AIIL
# 1s

export gpiochip356 gpiochip392 gpiochip436 gpiochip467 unexport
gpiochip360 gpiochip418 gpiochip452 gpiochip496

# cd gpio384

# 1s

active low device direction edge power subsystem uevent value
# cat direction AHAEZE

in

# echo out > direction HAICEE

# cat direction

out

# cat value X EE

0

# echo 1 > value

# cat value

1
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o« J7AILANDI 1’?75‘%0):’=~GPIOI/*/190)
kernel SERER EICEHN >TWLNS

- echo 1 > valueldgpiod_set value cansleep()

— cat directionldgpiod_get_direction()
« 7TN)T—=2avh L EEMNICGPIONHIETES



|12C device Interface

Wt

* 2C Busd>hA—5—RSANICEET —4¥ %)
Jioct M I—T A AL H D

* 2CDGE2IBBDHIENH D
- joctl(I2C_SLAVE)&read()/write) DA S HHE
- loctl(I2C_RDWR)

e ioctl(I2C_ RDWR)IZI2C/NR EICHT T —4%E
BEHICERETES
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e 12C device interfacez=B M1k
o R—RODOWIHETBI2CHRRANIY NOA—F—RSAM 1\ ZHFMIL
« "—RLEDF/INART7A4IVHESE
# Is /dev/i2c*
/dev/i2c-2 [dev/i2c-4 [dev/i2c-7 [dev/i2c-8
« TINART71)LDopen
Int fd;
fd = open(“/dev/i2c-4”, O RDWR);
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e 7hit7RL A 12CT /XA AD LT RH 7 KL R 16bit, 7—4 8bit
struct i2c_msg msg[1]; /* [usr/include/linux/i2c.h */
struct i2c_rdwr_ioctl data packets; /* /usr/include/linux/i2c-dev.h */
unsigned char data[3];

Int ret;

msg[0].addr = 7bit77? KL X; /* addri&16bitlg */

msg[0].flags = O; /* read, write 7 KL ZRDIEEICFI A */
msg[0].len = 3; [* bufiC3EE 9 BdataD H A X */
msg[0].buf = data;
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data[0] = LY X477 KL X _E{I8bit;
data[l] = LY R4 7 KL A i 8bit;
data[2] = EZIAMAE;

DAackets.msgs = msq,

nackets.nmsgs = 1; /* msgDH A XI5E */
ret = ioctl(fd, 12C_RDWR, &packets);
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e 7hit7RL A 12CT /XA AD LT RH 7 KL R 16bit, 7—4 8bit
struct i2c_msg msg[2];
struct i2c_rdwr _ioctl data packets;
unsigned char datal[2], dataZ2;
Int ret;

addr = 7bit 7KL X;

flags = 0; I BRI T RLABEEZIAH */
len = 2;

buf = datal,;

msg
msg
msg

[SENSES IS

msg
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datal[0] = LY X477 KL X _EAI8bit;
datal[l] = LY X497 KL A F{I8bit;

msg[1].addr = 7bit77 KL X;

msg[1].flags = 12C_M_RD; /* ) —RBFICERE */

msg[1].len = 1; [* F—48%1byteFmAHH L ¥/
msg[1].buf = &data2; [* data2l B A EH LT —9DAD */

packets.msgs = msg;
packets.nmsgs = 2; [* 7RLAEZAHET —FEFRAH L Tmsgld2 */
ret = ioctl(fd, I2C_RDWR, &packets);
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* joctl(12C_RDWR)HQZD X FkernelAZET
i2c_transfer()=MEUMHE L TWLNS

e i2c_transfer()lX T /XM ARSAN\HFIFH I 5EE
TODFEX

« 77N —2avh b EEMNI2C/ARICTIERT
x5

* SPI(Serial Peripheral Interface)lZH L 7= L #H A
AT




Userspace |/O drivers

D{LHEH

5184 2R BEBIDT /A RS A\
AbEs

- PCIl 2.3 & PCI Express
- Memory mapped /072 &E

/[devimem& T EWF DT /INA AD ATtz A A EE
A

77t Rldsysfs&/devivuio* DA EH
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Userspace |/O drivers
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Documentation/gpio/sysfs.txt

Documentation/i2c/dev-interface
Documentation/spi/spidev

nttps://www.kernel.org/doc/nhtml/v4.15/driver-
api/uio-howto.htm|
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