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1.2 BRENFRE

1.2.1 GPIO PWM %7E
1.2.1.1 Kernel configuration settin
GPIO PWM #/ERIRY Linux B9 PWM #R:EZEIEN T -

Device Drivers ---> [*] Pulse-Width Modulation (PWM) Support

1.2.1.2 REBRE

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

/ A
model = "Nuvoton MA35D1-IoT";

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>;
};
}s

/* 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>;
¥
}s

b

e gpio output pin :

PWM & i 23F - 78)E & Device tree R E _LZPL port L pin - L gpioi 12
REREBTE .c PHIERTEREMR port B gpio 1 - ¥ gpioi = 16*8 = 128, gpioi 12 BN &
128+12 =140 -

e pwm chip base :

X pwm BSRY chip Z5|1E - BT PWM ERERULEES 32 - RAGRIMESEZE
4 /sys/class/pwm/pwmchip32 BT E R EREREFER -
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1.2.2 GPIO Capture i&7E

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

/A
model = "Nuvoton MA35D1-IoT";

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>;
¥

¥

/* 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>;
¥
}s

b

e capture gpio index : capture & A S RIRI1IEE

A,X % Device tree TR E _LZLL port NI_E pin - LA gpioi 14 BBIERI .c FHIRTE
‘A1 port #4 gpio &1 - ¥ gpioi = 16*8 = 128, gpioi 14 B1& 128+14 = 142 -

e capture type : MINIERIRVAEEEELRE - BHAIA
IRQ_TYPE_EDGE_RISING,
IRQ_TYPE_EDGE_FALLING,
IRQ_TYPE_LEVEL_HIGH,
IRQ_TYPE_LEVEL LOW - S#4&7E0FE -
o filter time
I E R AR ARV B PRS- Ll debounce_us=20 Bl - EEE—REAZAREEXL
B - B —RRNIAOREES sl - £ 20us BEINE _ROKIMUIMREES s2 - LE&

S1 55 s2 BT EaRAE I -
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1.2.3 #1TEREA
1.2.3.1 GPIO PWM
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1.2.3.3 #WITHER
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KA LTS, MUEINNER - iR ILFESEEE 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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2. ERERIANA

“capture” #2IVFEEY /dev/gpio_cap @ BIH SNBSS B EE 1.2.3.2 GPIO Capture - LI NERfE
AEMEEBZEN S BN AR U ZCAREERN - RABNEEMR -

/* 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];
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 0;

}

int gpio;

int state;

unsigned int count;
unsigned int time;

int gpio_info_nums;
unsigned int pre_count;

while(1) {
fflush(9);

/* 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++) {

}
printf("gpio%d=%d

}

pre_count = count;

gpio = read_ buf[i*GPIO_INFO_SIZE INT] & ©x000000ff;
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");

state_change = ©;

}

close(fd);

count=%d, time=%u\n", gpio, state, count,

time);
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3.1 REABK

e BSP hRA
- Linux-5.10.x
o RABMWUT
- gpio-pwm.ko , gpio-capture.ko
o EHET : capture
3.2 EER

. BB
- NuMaker-I0OT-MA35D1 V2.0
o FHREE 3-1

In NuMaker-IOT-MA35D1 V2.0 Board , CON4
Select gpioil2 (gpiol40) as PWM output pin
Select gpioil4 (gpiol42) as Input capture pin

Gpioi12
(CON4 Pin36)
»
Gpioi14

(CON4 Pin15)

NuMaker-IOT-MA35D1

3-1 RlEl AR E
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4. BixEH

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 HiEER
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5. SBFIELMIT
1. #RIEFMENMUGEGSZEE 1.2 BEIRE)
2. TEARFIRIEPENIZOERZEZOERDESRE MA35D1 &
3. % MA35D1 FHt
4. EEZOERBAGIZET "capture” 2k F I
5. BALVEA
# insmod gpio-pwm.ko
# insmod gpio-capture.ko
6. GPIO Capture BITHIMIIRERER, FFELEZE 2 ERERIANA
# ./capture &
7. GPIO PWM ¥ {78 A5 ZEEERR
e Export PWM
| # echo @ > /sys/class/pum/pumchip32/export
e PWM BEHAERTE, EMI%A ns, gpioil2 & IEEL 100 HZ
|# echo 10000000 > /sys/class/pwm/pwmchip32/pwm@/period
e PWMEZELERE, I MR EMLZELES 0.5
| # echo 5000000 > /sys/class/pum/pwnchip32/pwn@/duty_cycle
e PWM fE8EEIH
| # echo 1 >/sys/class/pwn/pumchip32/pwme/enable
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6. 1ZET4CER

Date Revision Description

2022.09.27 1.00 YaiEt -
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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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