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GPIO Sysfs Interface for Userspace

The details in the following documents:

rel_imx_3.14.38 6ul_ga/kernel_imx/Documentation/gpio/sysfs.txt
rel imx 3.14.28 1.1.0 ga/kernel_imx/Documentation/gpio/sysfs.txt
rel imx 3.10.53 1.1.0 ga/ernel_imx/Documentation/gpio.txt

1 EXTERNAL USE

h

P



I.MX6UL evk board example

cd pin on SD1(usdhcl) as example (GPIO1, bit 19) for

this test.

&usdhcl {
pinctrl-name=s = "defanlt"™, "=ta
pinctrl-0 = <&pinctrl usdhcli;
pinctrl-1 = <gpinctrl usdhcl 10

— = — szl 20
cd-gpio=s = <&gpiol 19 0>;

enable-sdio-wakeup;
vmc-supply = <&reg sdl vmmel;
status = "okay":

giomuxec {
pinctrl-names = "default™:
pinctrl-0 = <&pinctrl hog 1>;
imxéul-evk {

pinctrl hog 1: hoggrp-1 {

f=l,pins = <

MX6UL_PAD LCD RESET _WDOGl_WDOG ANY
MX6EUL PAD URRT1 RTS B GPIC1 I013
MX6UL PAD GPIO1 1005 USDHC1 VSELECT
MX6UL_PAD GPIO1 I0O09 GPIC1 I009

L1
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MX6UL evk board example(Cont.)

Currently the CD pin(GPI101, bit 19) belongs to the usdhcl.

Cannot export to system. It will get busy error.

root@imxeoulevk:~# echo 19 > /sys/class/gpio/export
-sh: echo: write error: Device or resource busy

But still can check the GPIO status by debugfs
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I.MX6UL evk board example(Cont.)

Check the CD status by Command: cat /sys/kernel/debug/gpio in debugfs.

41 SDCRAD plug out: W ]-—-—-{ 41 SDCRAD plug in:

/i - ﬁ Z

/3 rootBimefulevk:~f cat /sys/kernel/debug/gpio EF 3 root@imweulevk:~f cat /sys/kernel/debug/gpic

} 4 GPIOs 0-31, platform/209c000.qpin, 2032000.gpio: ;F 4 GPIOs 0-31, platform/203c000.gpic, 2090000.gpio:
/5 gpie-3  (tac X- ) in hi ;?5 gpio-3  (tsc ¥- ) in hi

/6 gpio-3  (VED 3V3 ) out lo E;?E gpio-9  (VSD 3U3 | ut lo

-+
e
==

47 gpio-1% (2130000.usdhe cd ) in hd gpio-19 (2190000.usdhc ed ) in lo

}3 GPIOs 32-83, platform/2020000.qpio, 2020000.gpic: EJ 3 GPIOs 3i-e3, platform/2020000.gpic, 2020000.gpic:
710 410
11 GPI0s 64-95, platform/2024000.gpic, 2024000.gpio: éﬁ 11 GPIOs £4-95, platform/20a4000.gpio, 2024000.gpio:
J12 IRV
} 13 GPI0s 96-127, platform/2028000.gpin, 2028000.gpio: éﬁ 13 GPIOs 9¢-127, platform/Z028000.gpio, 2028000.gpio:
AT 1T
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MX6UL evk board example(Cont.)

Remove the GPIO1, bit 19 from usdhcl by modifying the device tree.
Comment the line in RED. Then re-compile to generate a new dtb file.

314 &usdhcl {

315 pinctrl-names = "default", "state_100mhz", "state 200mhz";
316 pinctrl-0 = <&pinctrl_usdhcl1>;

317 pinctrl-1 = <&pinctrl_usdhcl 100mhz>;

318 pinctrl-2 = <&pinctrl_usdhcl 200mhz>;

319//  cd-gpios = <&gpiol 19 0>;

320 keep-power-in-suspend,

321 enable-sdio-wakeup;

322 vmmc-supply = <&reg_sd1l vmmc>;
323 status = "okay";

324 };
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I.MX6UL evk board example(Cont.)

Use the new dtb to boot the board and check the GPIO should NOT be shown in the debugfs.

/L
} J0 roothimefulevi:ed ozt /zys/hernel/debug/qpis

rootfimeculevk:~f cat /ays/kernel/debug/gpio J3 GI0s 0-31, platform/20%0000.qpdo, 203e000.qpio:

GPI0s 0-31, platform/203000.qpia, 2092000.qpia: H o} (tac ¥- ) in bl

pio-d  (tac ¥ ) in hi }5 qoiod (VD 303 ) out Lo

qrio-3  (VaD 303 | out 1o ﬂ*'“ ¢ gpio-19 (2190000.usdhced ) in lo
M

GPI0s 3z-0d, platform/2020000.qpin, 2020000.qpio: | Fo GPI0s 3i-63, platform/20:0000.qpio, 2020000, gpio:

)
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I.MX6UL evk board example(Cont.)
export i.MX6UL GPIO1 bit 19 to system:
root@imxeéulevk:~# Is /sys/class/gpio/
export gpiochipO0 gpiochip248 gpiochip64 unexport
gpiol32 gpiochipl28 gpiochip32 gpiochip96
echo 19 > /sys/class/gpio/export
root@imxo6ulevk:~# Is /sys/class/gpio/

export gpiol9 gpiochipl128 gpiochip32 gpiochip96
gpiol32 gpiochip0 gpiochip248 gpiochip64 unexport
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I.MX6UL evk board example(Cont.)

Check status:

# 1 SDCARD plug out: ﬂ ]—[i? 1 SDCARD plug inm:

/e 2

3 rootRimxéulevk:~f cat /sys/class/gpio/gpiold/value i? 3 rootfimxoulevk:~§ cat fsys/class/gpio/gpiclS/value
fa 52468 W e o

/s /s

& rootBimeéulevk:~f junit tests/memtool GPIOL.DR.DR i? & root@imxéulevk:~f /unit tests/memtocl GPICL.DR.DR
7 S0C: i.MKEUL 77 s0C: iMEEUL

# 8 GPIOL Addr:0x20592000 i? g8 GPFIOL Addr:0x20592000

4o GPIOL.DR Addr:0x0203C000 Value:0xFO0CO318 - The 32-bit GPIO DR register stores dﬂe i? 3 GPICL1.DR Addr:0x0203C000 Value:0xFO040318 - The 3Z-bi
¢ 10 GPICOL.DR.DR(O..31) :0x£00e0318 WD GEICL.DR.DR(0..31) -0x£0040318

g11 Data bits. W11 Data bits.

J12 1z

# 13 root@imxéulevk:~¢ cat /sys/kernel/debug/gpio i? 13 root@imeoulevk:~§ cat fsys/kernel/debug/gpio

4 14 GPIOs 0-31, platform/209c000.gpio, 209c000.gpio: i? 14 EPIOs 0-31, platform/209%c000.gpic, Z205%2000.gpic:
/15 gpic-3  (tsc - ) in hi ;? 15 gpio-3  (tsc X- ) in hi

/16 gpio-3  (VSD_av3 ) out lo ) 16 gpio-3  (VSD 33 ) out lo

F17 gpic-19 (sysfs | in hi W {17 gpic-19 (sysis | in 1o

T ‘? I’

# 19 GPIOs 32-63, platform/2020000.gpio, 2020000.gpio: i? 13 GPI0s 3Z-e3, platform/Z020000_gpic, 2020000.gpio:

A oan HE
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I.MX6UL evk board example(Cont.)

GPIO output:

root@imx6ulevk:~# echo 19 > /sys/class/gpio/export
root@imx6ulevk:~# echo out > /sys/class/gpio/gpiol9/direction
root@imxo6ulevk:~# cat /sys/kernel/debug/gpio

GPIOs 0-31, platform/209c000.gpio, 209c000.gpio:

gpio-3 (tsc_X- )in hi
gpio-9 (VSD_3V3 ) out lo
gpio-19 (sysfs )out lo

GPIOs 32-63, platform/20a0000.gpio, 20a0000.gpio:
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I.MX6UL evk board example(Cont.)

GPIO output:

root@imxeéulevk:~# /unit_tests/memtool GPIO1.DR.DR
SOC: i.MX6UL
GPIO1 Addr:0x209c000
GPIO1.DR Addr:0x0209C000 Value:0xF0040118 - The 32-bit GPIO_DR register stores data that is ready to
be driven to the output lines.
GPIO1.DR.DR(0..31) :0xf0040118
Data bits.

root@imxeéulevk:~# /unit_tests/memtool GPIO1.DR.DR
SOC: i.MX6UL
GPIO1 Addr:0x209c000
GPIO1.DR Addr:0x0209C000 Value:0xF00C0118 - The 32-bit GPIO_DR register stores data that is ready to
be driven to the output lines.
GPIO1.DR.DR(0..31) :0xf00c0118
Data bits.

h
P
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I.MX6UL evk board example(Cont.)

Because it is output, the debug fs can NOT see the changes.
Enable SION to loopback to system.

11

27.4.3.2 GPIO Write Mode

The programming sequence for driving output signals should be as follows:

. Configure IOMUX to select GPIO mode (Via IOMUXC), also enable SION if need
to read loopback pad value through PSR

2. Configure GPIO direction register to output (GPIO_GDIR[GDIR] set to Ib).
3. Write value to data register (GP1O_DR).

A pseudocode description to drive 4'bO101 on [output3:outputO] is as follows:

// SET PADS TO GPIO MODE VIA IOMUX.

write sw mux ctl pad <output [0-3]>.mux mode, <GPIO MUX MODE=

// Enable loopback so we can capture pad value into PSR in ocutput mode
write sw _mux ctl pad <output [0-3]>.sion, 1
S/ SET GDIR=1 TC OUTPUT BITS.

write GDIR[321:4,cutput3 bit,output2 bit, outputl bit, ocutput0 bit,] 232'hXXXXNXXXF
// WRITE OUTPEUT HALUE=4’bDlGl TO DR.

write DE, 32 "'hxXX¥XNXHXE
// READ OUTPUT VALUE FROM PSR ONLY.
read cmp PSR, 32'hxxxXxxxx5
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I.MX6UL evk board example(Cont.)

root@imx6ulevk:~# /unit_tests/memtool IOMUXC.SW_MUX_ CTL_PAD UART1 RTS B.SION=1
SOC: i.MX6UL
write 0x00000001 to Bit 4..4 of 0x020E0090

root@imx6ulevk:~# cat /sys/kernel/debug/gpio
GPIOs 0-31, platform/209c000.gpio, 209c000.gpio:

gpio-3 (tsc_X- )in hi
gpio-9 (VSD_3V3 )out lo
gpio-19 (sysfs ) out hi

GPIOs 32-63, platform/20a0000.gpio, 20a0000.gpio:

root@imx6ulevk:~# echo 0 > /sys/class/gpio/gpiol9/value
root@imx6ulevk:~# cat /sys/kernel/debug/gpio
GPIOs 0-31, platform/209c000.gpio, 209c000.gpio:

gpio-3 (tsc_X- )in hi
gpio-9 (VSD_3V3 )out lo
gpio-19 (sysfs ) out lo
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I.MX6UL evk board example(Cont.)

How to calculate the GPIO number?

Sysfs.txt:

/sys/class/gpio/gpiochipN/
"base" ... same as N, the first GPIO managed by this chip
"label" ... provided for diagnostics (not always unique)
"ngpio” ... how many GPIOs this manges (N to N + ngpio - 1)

I.MX6ul evk:

root@imxeéulevk:~# cat /sys/class/gpio/gpiochipO/base

0

root@imx6ulevk:~# cat /sys/class/gpio/gpiochipO/label

209c000.gpio

root@imx6ulevk:~# cat /sys/class/gpio/gpiochipO/ngpio

32

The range of .MX6UL GPIO1 for linux systemis NtoN + gpio-1;0to0 + 32 -1; 0 to 31

The bit 19 for of .MX6UL GPIO1is 0 + 19 = 19 for linux system

The command is: echo 19 > /sys/class/gpio/export

Note: From the 209c000, we can know it is .MX6UL GPIO1
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I.MX6UL evk board example(Cont.)

I.MX6UL GPIO3 example:

root@imx6ulevk:~# cat /sys/class/gpio/gpiochip64/base
64

root@imx6ulevk:~# cat /sys/class/gpio/gpiochip64/label
20a4000.gpio

root@imx6ulevk:~# cat /sys/class/gpio/gpiochipO/ngpio
32

I.MX6UL GPIO3 bit 5 to export to linux system:
5+64 =69

The command line:

echo 69 > /sys/class/gpio/export
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