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B kR SRR

1536 FreeRTOS hal_pwm.c

T153 FreeRTOS hal_pwm.c
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2.1 HSIRTHEETTEAE
PR ERES (PWM) B—MSHRIMES BEHITHRF RN G E, BEE D PRI HRBOE
A, 78 A= AR RN — P B A EME SN B EHTHRIE, PWM BB TR
ZHepkor (RO NERETED) « AERFI E AT
(2) ZFEFHtRIAN;
(3) WHRIEFEX KSR, SEXETEANIT;
(4) 0-24M/100M %&HSARSEREL. 0%-100% S ELETE. &/\D#iEE 1/65536;
(5) Z#F PWM faith A4 4a N\ == 2 FR BT
(6) =#F PWM AR, FHRE MBEELBEIIR RS,

IRIREEETTER

menuconfig Eg&EMN

DRIVERS_V2_PWM //#TFFi¥zh
HAL_TEST_PWM //4THML, BIRF

2.3 ERIFELEN

AT

hal_v2/hal/source/pwm/
——hal_pwm.c
F——common_pwm.h
—— Kconfig

F—— Makefile

—— platform

| F——pwm_sun8iw22.h
| ——pwm_sun55iw6.h
L—— platform_pwm.h
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2. IXEh APIs FBRSK 4

hal_v2/include/hal/
L—— hal_pwm.h

3. IRTH APIs K ALRS

hal_v2/hal/examples/pwm/
—— pwm_capture_mode
|  ——pwm_capture_mode.c
| L——Makefile
——pwm_cycle_mode
| F——pwm_cycle_mode.c
| ——Makefile
L—— pwm_pulse_mode
—— pwm_pulse_mode.c
—— Makefile
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& 3-1: IRRIEOFIR

AP fRTE5EA
hal_pwm_init PWM #&3R4981L
hal_pwm_deinit PWM &R [z #1861k
hal_pwm_channel_enable PWM i&@:& % (E6E
hal_pwm_channel_disable PWM @18 % FREE
hal_pwm_cap_enable PWM @B IR {ERE
hal_pwm_cap_disable PWM B8 1R3R PR EE
hal_pwm_cap_count_enable PWM @8 iEIR T EEEE
hal_pwm_cap_count. disable PWM @@ ikt #pREE

hal pwm_channel_pulse_mode_start PWM Fz5f pulse 1Rz

hal_pwm_pulse_irq_enable PWM J&i& pulse Bz B fERE
hal_pwm_pulse_irg_disable PWM 1838 pulse E A #TPREE
hal_pwmy.get_rise_ent PWM i@EH3R LG
hal_pwm_get_fall_cnt PWM i@EHIR T A

EOERIEA

3.1.1 hal_pwm_init
o VEF: PWM EIRAIIATL, ¥IRAWIIRIE) pwm, BEil, BB
o BHL

— port & pwm w5
— channel {F@&E
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— pwm_config KR ZBENELESE

&
— 0R&RAIN
— -1 RFREM
3.1.2 hal_pwm_deinit
o {EM: PWM 1RIRARADIAL
o SN
Sport &k pwm
o IR[O|A:
— 0 R&RAIN

— -1 HERKK

3.1.3 hal_pwm_channel_enable

o EFE: {HRE PWM IREREA B E
o B

i [FSport {2 pwm
— channel_in &R EES

o RE|E: T

3.1.4 hal_pwmgzchannel_disable

o {EFE: PRAE PWM BIREAEE
o S

— port ik pwm xS
~channel_in {R@ES

o IR[EIE: T

3.1.5 hal_pwm_cap_enable

o EF: {FRE PWM EIRENBEHIRIER
o B
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— port & pwm IwOS
channel_in K&XBES

o IR[EE:

— 0 RIS
— -1 HAERKK

3.1.6 hal_pwm_cap_disable
o YEF: BREE PWM EBIREABEBRE
o B

ifs [FSport &R pwm
— channel_in X EES

o R[E|E:

— 0 &R
— -1 HERKK

3.1.7 hal_pwm_cap_count_enable
| fERE PWM SR EANEE R A=

=

— port LR pwm iz 0=
— channel_in XXRBEES

o R[EH:

— 0 A&RALS
— -1 HREKK

3.1.8 hal_pwm_cap_count_disable
o 1EF: BREE PWM iESRENBE MRt e
o BH:

— port & pwm iwOS
— channel_in {&KEES

o IR[EE:

— 0 RIS
— -1 HERKK
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3.1.9 hal_pwm_channel_pulse_mode_start

o EF: PWM tEIRB5h pulse &3

o B
— port & pwm A=
— channel_in {&xEES
o REE: T

3.1.10 hal_pwm_pulse_irq_enable
o VR fERRAVUNEIIR N EE
o BN

— port X% pwm KOS
— channel_in{&xXEES

o REE: T

3.1.11 hal_pwm_pulse_irq_disable
;BRSPS i

— port L3R pwm iz 05
— channel_in KRB ES

o IR[EIE: T

3.1.12 hal_pwm_get_rise_cnt

o EA: REVFEMBEHIRN EFAH%E

— port & pwm iz 1S
— channel_in RRB@&ES

o R[EIE: HREE
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3.1.13 hal_pwm_get_fall_cnt

o EF: FREEMBENHRIWTRLHE
o B

— port f{& pwm iwOS
— channel_in {&xEES

o R[EIE: HHREE

R
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de <hal_gpio.h>

e TEST_RST_BUS_H

RIS Z IR APIs XS (hal_v2/hal/examples/pwm/pwm_capture/pwm_capture.c) , B{F

SN

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include <hal_clk.h>
#include <hal_reset.h>
#include <hal_interrupt.h>
#include <hal_pwm.h>

#if defined(CONFIG_KERNEL_FREERTQOS)
#include <hal_log.h>

#include <hal_cmd.h>

#include <hal_thread.h>

#include <hal_timer.h>

#elif defined(CONFIG_KERNEL_BAREMETAL)
#include "shell.h"

#endif

#if defined(CONFIG_ARCH_SUN55IW6)
MRST_BUS_PWMO

#define TEST_CLK_ /PWM_BUS CLK_PWMO
#define PWM_TEST_BASE  HAL_PWMO

#define PWM_OUT_CHANNEL PWM_CHANNEL_2
#define PWM_OUT_GPIO_PORT SUNXI_GPIO_B
#define PWM_OUT_GPIO_PIN PIN_11

#define PWM_OUT_GPIO_SEL GPB_PWMO
#define PWM_CAPT _CHANNEL PWM_CHANNEL_4
#define PWM_CAPT_GPIO_PORT SUNXI_GPIO_B
#define PWM_CAPT_GPIO_PIN PIN_13

#define PWM_CAPT_GPIO_SEL GPB_PWMO
#define PWM_TEST_IRQ SUNXI_CPUX_IRQ_PWMO
#elif defined(CONFIG_ARCH_SUNS8IW22)

#define TEST_RST_BUS_PWM RST_BUS_PWM2
#define TEST_CLK_PWM_BUS CLK_PWM2
#define PWM_TEST_BASE  HAL_PWM2

#define PWM_OUT_CHANNEL PWM_CHANNEL_O
#define PWM_OUT_GPIO_PORT SUNXI_GPIO_J
#define PWM_OUT_GPIO_PIN PIN_O

#define PWM_OUT_GPIO_SEL GPJ_PWM2_0
#define PWM_CAPT_CHANNEL PWM_CHANNEL_2
#define PWM_CAPT_GPIO_PORT SUNXI_GPIO_J
#define PWM_CAPT_GPIO_PIN PIN_2

#define PWM_CAPT_GPIO_SEL GPJ_PWM2_2
#define PWM_TEST_IRQ  SUNXI_CPUX_IRQ_PWM2
#endif

#define PWM_CAPTURE_RETRYS 20
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#define TIME_1_SECOND 1000000000
#define CLK_SRC1 100000000
e CLK_SRC024000090

static unsigned int pwm_retrys;

static int pwm_clk_init(void)
{
int ret;
hal_rst_t rst;
rst_number_t rst_num;
hal_clk_t clk;
clk_number_t clk_num;

rst_num = MAKE_RSTn(AW_SYS_CCU, TEST_RST_BUS_PWM);
clk_num = MAKE_CLKn(AW_SYS_CCU, TEST_CLK_PWM_BUS);

ntf (Credetoinfst_rish) dwrn”, rst_num, RC_ID(rst_num), RST_ID(rst_num));
ntf( 'idiobofalkcll: fiouin", clk_num, CC_ID(clk_num), CLK_ID(clk_num));

ret = hal_rst_get_by_rst_num(rst_num, &rst);

if (ret) {
printf ("get reset handle failed, rst_num: %u, ret: %d\n", rst_num, ret);
return -1;

}

ret = hal_n_clk_get_by_clk_num(clk_num, &clk);

if (ret) {
printf ("get clk(%u) failed, ret: %d\n", clk_num, ret);
return -1;

}

ret = hal_rst_deassert(rst);

(ret){

printf ("deassert reset failed, rst_num: %u, ret: %d\n", rst_num, ret);
ret =-2;
goto exit_with_put_rst;

}

ret = hal_n_clk_enable(clk);

if (ret) {
printf ("enable clk(%u)faitedgret: %d\n", clk_num, ret);
ret =-2;
goto exit_with_put_clk;

}

printf ("deassert reset success, rst_num: %u\n", rst_num);

printf ("enable clk(%u) success\n", clk_num);

:0’

exit_with_put_clk:
hal_n_clk_put(clk);

exit_with_put_rst:
hal_rst_put(rst);
return ret;

}

static hal_irgreturn_t pwm_capture_handler(void *data)
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{

longjdatad int base_addr=(
unsigned int regval;

regval = readl(base_addr + PWM_PISR);
writel(regval, base_addr+PWM_PISR);

hal_pwm_port_t port =PWM_TEST_BASE;
uint32_trise =0, fall =0;
uint32_t period =0, duty=0;

uint32_t pisr_val = 0;

uint32_t cisr_val = 0;

uint32_t capture_channel =0;

unsigned long long pwm_clk;

unsigned int reg_offset, pwm_div, temp;

/* reg_value clk_pre_div */
{o, 1},
{1, 2}
{2, 4},
{3, 8,
{4, 16},
{5, 32},
{6, 64},
{7, 128},
{8, 256},
k

/* PWM IRQ Status, coufiter reaches Entire Cycle Value \ehahnelbitfis set 1 by hardware.
* PWM Capture intgffpts do notdfigger setql.
*/
ddr+PWM_PISR);
/* PWM Captug@lRQ Ststus */
cisr_val = readl(base_addr+ PWM_CISR);

/*
* calculate tR@pwm channel according to thfe interrupt status bit, avoid using for().
*0, 1-->0/2
*2,3->2/2
X4, 5> 4)2
6, 7> 62
¥/

capture_channel = ((ffs(cisr_val) - 1) & (~(0x01))) / 2;

if (cisr_val & (0x1 << (capture_channel <<1))){

rise = hal_pwm_get_rise_cnt(port, capture_channel) + 1;

writel(0x1 << (capture_channel << 1), base_addr + PWM_CISR); /* clean interrupt status */
c(capture_channel<<1));

/* clean capture CRLF and enabled fail interrupt */
writel(Ox1E, base_addr + PWM_CCR + capture_channel * REG_CHN_OFFSET);
}

if (cisr_val & (0x2 <<(capture_channel<<1))){
fall = hal_pwm_get_fall_cnt(port, capture_channel) + 1;
writel(0x2 << (capture_channel << 1), base_addr + PWM_CISR); /* clean interrupt status */
cisr_val &=~(0x2 << (capture_channel <<1)); /* clean cisr_val flag */
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}

{

/* clean capture CFLF and disabled fail interrupt */
writel(0x1E, base_addr + PWM_CCR + capture_channel * REG_CHN_OFFSET);

if (pwm_retrys >= PWM_CAPTURE_RETRYS) {
reg_offset = hal_get_pccr_reg_offset(capture_channel);
temp = readl(base_addr + reg_offset);
pwm_div = pre_scal[temp & (0xf)][1];
if (temp & (0x1 << PWM_CLK_SRC_SHIFT))
pwm_clk = CLK_SRC1,;
else
pwm_clk = CLK_SRCO;

/* period=(1s / clk_src * period_cycles). */

/* period = (rise + fall ) * 1000/ 40; */

period = (rise + fall ) * (TIME_1_SECOND / pwm_clk) * pwm_div;
duty=fall * (TIME_1_SECOND /pwm_clk) * pwm_div;

finish, maptfif&wmaaptdsd, period:%d ns, duty:%d ns\n", capture_channel, period, duty);
writel(0x1 << capture_channel, base_addr + PWM_PISR);/* clean interrupt status */
pisr_val &= ~(0x1 << capture_channel); /* clean cisr_val flag */
pwm_retrys = 0;

/* clean capture CRLF and disabled rise interrupt */
/* hal_writel(0x18, para->reg_base + PWM_CCR + capture_channel * REG_CHN 4OFFSE§/

writel(0x1 << (capture_channel << 1), base_addr + PWM_CISR); /* clediinterrupt status™/
cisr_val &=~(0x1<<(capture_channel<<1));/* clean cisr_val flag %/

hal_pwm_cap_disable(port, capture_channel);

}

pwm_retrys++;
/* clean other statils
writel(cisr_val/ base_addr+ PWM_CISR);/* clean interrupt status */

writel(pisr_val, base_addr+PWM_PISR);/* cleany interrupt status */

return 0;

void hal_v2_pwm_capture_mode(void)

/* pwmO clk init */
pwm_clk_init();

/* pwm0_2 PB11init */

gpio_init_t gpio_initstruct;

gpio_initstruct. port = PWM_OUT_GPIO_PORT;
gpio_initstruct. port_num =PWM_OUT_GPIO_PIN;
gpio_initstruct. mul_sel = PWM_OUT_GPIO_SEL;
hal_gpio_init(&gpio_initstruct);

pwm_config_t pwm_initstruct;

pwm_initstruct.output_mode = PWM_MODE_SINGLE;
pwm_initstruct.period_ns =25000;//25us

pwm_initstruct.duty_ns =7125;//28.5%

pwm_initstruct.pulse_num =0;

pwm_initstruct.polarity = PWM_POLARITY_NORMAL,;
hal_pwm_init(PWM_TEST_BASE, PWM_OUT_CHANNEL, &pwm_initstruct);
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c_initstruct.isr_infq

/* enable pwm0_2 and ouput waveform */
hal_pwm_channel_enable(PWM_TEST_BASE, PWM_OUT_CHANNEL);

/* config PB12 as pwm0_4 */

gpio_initstruct. port = PWM_CAPT_GPIO_PORT;
gpio_initstruct. port_num = PWM_CAPT_GPIO_PIN;
gpio_initstruct. mul_sel= PWM_CAPT_GPIO_SEL;
hal_gpio_init(&gpio_initstruct);

// [* config pwmO0_4 as capture function */
hal_pwm_cap_enable(PWM_TEST_BASE, PWM_CAPT_CHANNEL, NULL);

hal_irg_init_t intc_initstruct ;
intc_initstruct .irgn = PWM_TEST_IRQ;
intc_initstruct . preemptionpriority = 0;
intc_initstruct . subpriority = 0;
intc_initstruct . cmd =true;
.func=pwm_capture_handler;
intc_initstruct .isr_info. parg = (void *) PWM_BASE(PWM_TEST_BASE);
hal_v2_intc_irg_config(&intc_initstruct);

/* connect pwmO0_2(PB11) to pwm0_4(PB13), and the capture result will be printed in the interrup handler*/

#if defined(CONFIG_KERNEL_FREERTOS)

FINSH_FUNCTION_EXPORT_CMD(hal_v2_pwm_capture_mode, pwm_capture_made _test; pwm hal>v2 APIs tests)
#elif defined(CONFIG_KERNEL_BAREMETAL)

SHELL_EXPORT_CMD(
SHELL_CMD_PERMISSION(0)|SHELL_CMD._TYPE(SHELL_TYPE_CMD_RUNC)|SHELL_CMD_DISABLE_RETURN,
pwm_capture_mode_test, hal.wv2_pwm_capture_mode, test for pwmcapture mode);

#endif
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