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1.1 BAZEH
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1.2 WIhE

1.2.1 GPIO PWM ¥

1.2.1.1 ARG IFRE

GPIO PWM 40 i Linux ) PWM 4w i 30 T .

Device Drivers ---> [*] Pulse-Width Modulation (PWM) Support
1.2.1.2 H&EMBE

/* 1. Add node in device tree root's configuration */

1{
model = "Nuvoton MA35D1-loT";

gpio_pwm {
compatible = "gpio-pwm";
status = "okay";
pinctrl-names = "default";
pinctrl-0 = <&pinctrl_gpio_pwm>;
gpios = <&gpioi 12 GPIO_ACTIVE_LOW>,
<&gpioi 13 GPIO_ACTIVE_LOW>;

I3

)

/* 2. Add module pin configuration to device tree's pinctl as below */
&pinctrl {

gpio_pwm {
pinctrl_gpio_pwm: gpio_pwmgrp{
nuvoton,pins =
<SYS_GPI_MFPH_PI12MFP_GPIO &pcfg_default>,
<SYS_GPI_MFPH_PI13MFP_GPIO &pcfg_default>;

3

e gpio output pin:

PWM % th 51 L £, 473 & Device tree fE & F&ZLL port B b pin, LA gpioi 12 3k
YLEHTE .c ke port 4 gpio #4, Wl gpioi = 16*8 = 128, gpioi 12 R’k
128+12 = 140 .

e PWM chip base:

FEM pwm B chip Z51ME, HET PWM 5 588 bk [E e 32, T RGuiE Mt &7
4 Isys/class/pwm/pwmchip32 ft) A DL 2 R4 o
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1.2.2 GPIO Capture ¥5&

/* 1. Add node in device tree root's configuration */

/{
model = "Nuvoton MA35D1-loT";

gpio_cap {
compatible = "gpio-capture";
status = "okay";
debounce-us = <20>;
irg-type = <IRQ_TYPE_EDGE_RISING>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl_gpio_cap>;
gpios = <&gpioi 14 GPIO_ACTIVE_LOW>,
<&gpioi 15 GPIO_ACTIVE_LOW>;
I
I

/* 2. Add module pin configuration to device tree's pinctl as below */
&pinctrl {
gpio_cap {
pinctrl_gpio_cap: gpio_capgrp{
nuvoton,pins =
<SYS_GPI_MFPH_PI14MFP_GPIO &pcfg_default>,
<SYS_GPI_MFPH_PI15MFP_GPIO &pcfg_default>;

k

e capture gpio index: capture i A\l 5] BHE R

JjiiE 7= Device tree fEBE L A&LL port Bk pin, DL gpioi 14 NEITEFEF . FIIHE
Ziik port #4 gpio #, 0 gpioi = 16*8 = 128, gpioi 14 Bl N 128+14 = 142

e capture type: F|BITMIH AR, HATH
IRQ_TYPE_EDGE_RISING,
IRQ_TYPE_EDGE_FALLING,
IRQ_TYPE_LEVEL_HIGH,
IRQ_TYPE_LEVEL_LOW, %)L EE.

o filter time

TSI A IR ES B [RI B I 1], DL debounce_us=20 i, 23 7E 88— Uil ZPARAS ik
AR, SR B AIEPIRE Y s1, fE 20us Ja =N IREI S HPIRES Dy s2, HEA
s1 45T s2 Ja A HREHE
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1.2.3 4TI
1.2.3.1 GPIO PWM
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1.2.3.2 GPIO Capture
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e state : G AIMTIINRES .
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e count : il 5] AN AR E

o time : 5l IECER A (R4 jiffies K 32 £i7).
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1.2.3.3 HATHR

PAT AP LG

1. ffF%ek, I§SHEW 3.2 MifFH K.

2. RO S AT M SR, WSS E S WO AT

e B RA, WTLLE BN N AR, faliagsUiE 25 %15 1.2.3.2 GPIO Capture.
gpiol42=1 count=1228, time=10375353

gpiol42=1 count=1229, time=10375363

gpiol42=1 count=1230, time=10389473

gpiol42=1 count=1231, time=10389491

gpiol42=1 count=1232, time=10389523
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“capture” F£/71HL /dev/gpio_cap, HithigiEZH & 1.2.3.2 GPIO Capture, LLF E/RfEH

o AR 7 A B A G AR S 2, A s

[* 4. If drive got gpio status change will notify user process,
this register callback function will be called */
void sig_event_handler(int sig_id, siginfo_t *sig_info, void *unused)
{ if (sig_id == CAP_SIG_ID) {
state_change =1,
}
}

int main()
{
int fd;
struct sigaction act;
unsigned int read_buf[CAP_MAX_LEN_INT]J;
int read_len;
int data_idx;
int line_idx;
int i;

/* 1. Signal callback function register */
sigemptyset(&act.sa_mask);

act.sa_flags = (SA_SIGINFO | SA_RESTART);
act.sa_sigaction = sig_event_handler;
sigaction(CAP_SIG_ID, &act, NULL);

[* 2. Open device & in driver will catch process notify information */
fd = open(“/dev/gpio_cap", O_RDWR);
if(fd < 0) {

printf("Open device fail\n");

return O;

}

int gpio;

int state;

unsigned int count;
unsigned int time;

int gpio_info_nums;
unsigned int pre_count;

while(1) {
fflush(0);

[* 3. check if drive got new gpio status */
if (state_change == 1) {
/* 5. Got gpio status change */
read_len = read(fd, read_buf, CAP_MAX_LEN);
read_len =read_len/ 4;
gpio_info_ nums =read len/GPIO INFO_SIZE INT; /* 3 int gpio info */
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/* 6. Read all change gpio status information */
for (i=0; i<gpio_info_nums; i++) {
pre_count = count;
gpio = read_buf[i*GPIO_INFO_SIZE_INT] & 0x000000ff;
state = read_buf[i*GPIO_INFO_SIZE INT] >> 16;
count = read_buf[i*GPIO_INFO_SIZE_INT + 1];
time = read_buf[i*GPIO_INFO_SIZE_INT + 2];
if (count - pre_count !=1) {
printf("D");
}
printf("gpio%d=%d count=%d, time=%u\n", gpio, state, count, time);
state_change = 0;
}
}
close(fd);
}
Rev 1.00
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3. B 5WAFER

3.1 TR

o BSP A

Linux-5.10.x

R A TR

gpio-pwm.ko , gpio-capture.ko
N HFER © capture

3.2 BEAFFRR

o HIBRALMT
e NuMaker-IOT-MA35D1 V2.0
o M

MA35D1 Series

In NuMaker-IOT-MA35D1 V2.0 Board , CON4
Select gpioil2 (gpio140) as PWM output pin
Select gpioil4 (gpiol42) as Input capture pin

Gpioi12
(CON4 Pin36)
4
Gpioi14

(CON4 Pin15)

NuMaker-10T-MA35D 1

K 3-1 MR A
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4. BRRER
7 EC_MA35D1_GPIO_Simulate PWM_Capture_V1.00
= Src Source files of device driver
7 ko Kernel object file of device driver
I~ capture_test The test program of gpio status change
r~ DT_Binding Device tree requirements on the contents of driver

4-1 HREER
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5. WHIEFIAT

1. wWEPRTHRSIHESE T 1.2 WERE)

2. (EG RIS H g AL ORI B 2 MA35D1 H
3. ¥ MA35D1 J#l

4. FHIZ OB "capture” ZIAR Ui

5. SAKOEIR

# insmod gpio-pwm.ko
# insmod gpio-capture.ko

6. GPIO Capture AT 5 PIRZS BTN, 1625 515 2 HE L 28

# .Jcapture &

7. GPIO PWM #4755 = bk e

e Export pwm

| # echo 0 > /sys/class/pwm/pwmchip32/export

e PWM AW E, 407 M ns, gpioil2 % AR A 100 HZ

| # echo 10000000 > /sys/class/pwm/pwmchip32/pwmO0/period

e PWM HLb¥E, LN E HZH N 0.5

| # echo 5000000 > /sys/class/pwm/pwmchip32/pwm0/duty_cycle

e PWM fif Btk

| # echo 1 >/sys/class/pwm/pwmchip32/pwmO0/enable
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6. BITLF

Date Revision Description
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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