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Kernel X))

AR
Linux-5.10 BLAThRA :

drivers/pwm/pwm-rockchip.c

Linux-6.1 LA LA :

drivers/pwm/pwm-rockchip.c
drivers/pwm/pwm-rockchip-test.c

o Linux-6.1 FFIAZFF 7 PWM vA BK%f), Linux-5.10 RLARSZEAI PWM vi-v3 #£A vi B98O, TSR PWM vi,
o Linux-6.1 #ig7 test IFNFATFMIXINEEAIERIDRR, FERIBIEN PWM SIHEEIN ARG, HEFIF
CONFIG_PWM_ROCKCHIP_TEST LA{#FH,

DTS B2 &
DTS 1, PWM TIiBEHBIREKANATS I, AEPEE PWM B2 A0S EOREENER PWM, ATLIERAISYEIKaN6],

PWM v1:
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backlight: backlight {
compatible = "pwm-backlight";
pwms = <&pwm5 0 25000 0>;

};
PWM v4:

backlight: backlight {
compatible = "pwm-backlight";
pwms = <&pwml_6ch_1 0 25000 0>;

};

* PWM V1 #1 PWM v4 TR & 5 B MAR

o PWM V1 A pwmX, SCRRISMATHEHIZS id 9 X/ 4, @Eid AX %4,
o PWM v4 g pwmX_Ych_Z, X F"EHIgs id , Y RnEaiHsHesnmBEasy, zExnBEid,
o Linux-4.4 REALERZ PWM T RSTFS SN Linux-3.10 9 2 MEFEI 34, BANES PWM T35 #pwm-cells BHEAERS
RI, £EX44 Documentation/devicetree/bindings/pwm/pwm.txt REHEMEISEE, MR SEWEDEE:

o Z#§1, Fxindex (per-chip index of the PWM to request) , {EEIEA 0. Rockchip SFERIEA PWM channel IR —4
PWM device, B device RE—" chip.

o B¥2, Fx PWM BHIRAZA period, B ns, =MAIHAEY 25000 ns EEL/98ERRD S 40KHzZ,

o B#{3, FRANESE polarity, BIAN 0, EEEEERIENESS PWM_POLARITY_INVERTED,

TRESZHS

RzFi5taR

FF PWM kernel § user space BIRIFE/5iAE Documentation/devicetree/bindings/pwm/pwm.txt 81508, ATFEZEERT Rockchip
FEH PWM Rttt —E RF,

Kernel driver

Kernel IXzREZERER PWM, BILIS%E (DTS ALE) 5+ backlight IRFNECE A, EIRNTA NN pwms B, BB~
[ get/put PWM 8%
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struct pwm_device *pwm_get(struct device *dev, const char *con_id);
void pwm_put(struct pwm_device *pwm);

struct pwm_device *devm_pwm_get(struct device *dev, const char *con_id);
struct pwm_device *devm_fwnode_pwm_get(struct device *dev, struct fwnode_handle *fwnode, const char *con_id);

o B{RSCEIRIHAERBRIER include/linux/pwm.h #0 drivers/pwm/core.c,

PWM HEZRMHAGHEN (38 Linux-5.10, Linux-6.1 L8444 legacy drivers HB¥<ATEOLERMIE)

struct pwm_ops - PwM controller operations

“ @request: optional hook for requesting a PWM

@free: optional hook for freeing a PwM

@capture: capture and report PwWM signal

@apply: atomically apply a new PwM config

@get_state: get the current PwM state. This function is only
called once per pwM device when the PwM chip is

*

*

registered.

* @get_output_type_supported: get the supported output type of this pwm
@owner: helps prevent removal of modules exporting active PwMs

* @config: configure duty cycles and period length for this Pwm
@set_polarity: configure the polarity of this pPwM

* @enable: enable PWM output toggling

@disable: disable PwM output toggling

*

*/
struct pwm_ops {
int (*request) (struct pwm_chip *chip, struct pwm_device *pwm);
void (*free)(struct pwm_chip *chip, struct pwm_device *pwm);
int (*capture) (struct pwm_chip *chip, struct pwm_device *pwm,
struct pwm_capture *result, unsigned long timeout);
int (*apply) (struct pwm_chip *chip, struct pwm_device *pwm,
const struct pwm_state *state);
void (*get_state) (struct pwm_chip *chip, struct pwm_device *pwm,
struct pwm_state *state);
int (*get_output_type_supported) (struct pwm_chip *chip,
struct pwm_device *pwm);
struct module *owner;

/* only used by legacy drivers */
int (*config) (struct pwm_chip *chip, struct pwm_device *pwm,
int duty_ns, int period_ns);
int (*set_polarity) (struct pwm_chip *chip, struct pwm_device *pwm,
enum pwm_polarity polarity);
int (*enable)(struct pwm_chip *chip, struct pwm_device *pwm);
void (*disable) (struct pwm_chip *chip, struct pwm_device *pwm);

ANDROID_KABI_RESERVE(1);
};

o Linux-4.4 KL\ ERZABEI config, enable #1 disable &30, X /sEM apply.

BRIEFAILARE int pwm_apply_state(struct pwm_device *pwm, const struct pwm_state *state) BRI, i@id struct
pwm_state 3k atomic KZEF PWM iREZHNS NS

* struct pwm_state - state of a PWM channel
* @period: PwWM period (in nanoseconds)
* @duty_cycle: PwM duty cycle (in nanoseconds)
* @polarity: PWM polarity
* @enabled: PwM enabled status
* @usage_power: If set, the PwM driver is only required to maintain the power
@ output but has more freedom regarding signal form.
If supported, the signal can be optimized, for example to
improve EMI by phase shifting individual channels.
*/
struct pwm_state {
u64 period;
u64 duty_cycle;
enum pwm_polarity polarity;
#ifdef CONFIG_PWM_ROCKCHIP_ONESHOT
u64 oneshot_count;
u32 oneshot_repeat;
ub4 duty_offset;
#endif /* CONFIG_PWM_ROCKCHIP_ONESHOT */
bool enabled;
bool usage_power;

b

PWM BIEARTNRE, E4E continous, oneshot ] caputure £, BILUBIE PWM HEZR2 AR RAIA, 1M Rockchip SE& PWM v4 3745
B9 frequency meter, counter #1 wave generator EIHEEFEES | LS4 include/linux/pwm-rockchip.h &R, TEXISINEERERNA
BHTEABINAR, BALiS%E demo IRE] drivers/pwm/pwm-rockchip-test.c,

Continous
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EEEREHAES, STRHFER SR SR PWM IR,

pwm_get_state(pdev, &state);
state.period = period;
state.duty_cycle = duty;
state.polarity = polarity;
state.enabled = enable;
pwm_apply_state(pdev, &state);

Oneshot

EUREIHIRT, SIEHAHIEE N PWM 2. Kernel FREEEFTH CONFIG_PWM_ROCKCHIP_ONESHOT E &,

pwm_get_state(pdev, &state);
state.period = period;
state.duty_cycle = duty;
state.duty_offset = duty_offset;
state.polarity = polarity;
state.oneshot_count = rpt_first;
state.oneshot_repeat = rpt_second;
pwm_apply_state(pdev, &state);

e oneshot_count FREIHIEE QTSR AN, £ PWM v4 B BT IRFANEE0 IR, SERREHIRFZ ML oneshot_repeat *
oneshot_count,

o oneshot X EIHEREEF=4 U, FFEILUREA drivers/pwm/pwm-rockchip-irg-callbacks.h FrlfTaMBEREFFIMENLES
8:

static void rockchip_pwm_oneshot_callback(struct pwm_device *pwm, struct pwm_state *state)

{

/%

* If you want to enable oneshot mode again, config and call

* pwm_apply_state().

* struct pwm_state new_state;

* pwm_get_state(pwm, &new_state);

* new_state.enabled = true;

* pwm_apply_state(pwm, &new_state);

%/
}

Capture

MNFERE, SOHTERNIR R R A EaT .
pwm_capture(pdev, &cap_res, timeout_ms);
e 7E timeout_ms [EIREITERILER cap_res:

/*.‘: %*
* struct pwm_capture - PWM capture data
* @period: period of the PwM signal (in nanoseconds)
* @duty_cycle: duty cycle of the PwM signal (in nanoseconds)
*/
struct pwm_capture {
unsigned int period;
unsigned int duty_cycle;

};

Global control

LREEHRN, IFZBERBNRLERN, %48 continous/oneshot mode RILASCIUILHFIE. EAMAIHEINRE,

// join the global control group

rockchip_pwm_global_ctrl(pdev0, PWM_GLOBAL_CTRL_JOIN);
rockchip_pwm_global_ctrl(pdevl, PWM_GLOBAL_CTRL_JOIN);
rockchip_pwm_global_ctrl(pdev2, PWM_GLOBAL_CTRL_JOIN);

// assign one channel to obtain the permission of global control
rockchip_pwm_global_ctrl(pdev0, PWM_GLOBAL_CTRL_GRANT);

// use pwm_apply_state() to update configurations for each channel
// update the configs for all channels in group
rockchip_pwm_global_ctrl(pdevO, PWM_GLOBAL_CTRL_UPDATE);

// enable all channels in group

rockchip_pwm_global_ctrl(pdev0, PWM_GLOBAL_CTRL_ENABLE);

// reclaim the permission of global control
rockchip_pwm_global_ctrl(pdev0, PWM_GLOBAL_CTRL_RECLAIM);

// exit the global control group

rockchip_pwm_global_ctrl(pdev0, PWM_GLOBAL_CTRL_EXIT);
rockchip_pwm_global_ctrl(pdevl, PWM_GLOBAL_CTRL_EXIT);
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rockchip_pwm_global_ctrl(pdev2, PWM_GLOBAL_CTRL_EXIT);

e global control #=FhZIESHIEA

* enum rockchip_pwm_global_ctrl_cmd - commands for pwm global ctrl
* @PWM_GLOBAL_CTRL_JOIN: join the global control group
* @PWM_GLOBAL_CTRL_EXIT: exit the global control group
* @PWM_GLOBAL_CTRL_GRANT: obtian the permission of global control
* @PWM_GLOBAL_CTRL_RECLAIM: reclaim the permission of global control
* @PWM_GLOBAL_CTRL_UPDATE: update the configs for all channels in group
@PWM_GLOBAL_CTRL_ENABLE: enable all channels in group
* @PWM_GLOBAL_CTRL_DISABLE: disable all channels in group
*/
enum rockchip_pwm_global_ctri_cmd {
PWM_GLOBAL_CTRL_JOIN,
PWM_GLOBAL_CTRL_EXIT,
PWM_GLOBAL_CTRL_GRANT,
PWM_GLOBAL_CTRL_RECLAIM,
PWM_GLOBAL_CTRL_UPDATE,
PWM_GLOBAL_CTRL_ENABLE,
PWM_GLOBAL_CTRL_DISABLE,

1

Output offset

BHRBE, S5 PWM RHIRIARTISEATRE, BHES global control 7£ oneshot #ZUER, XJM struct pwn_state HE
duty offset 2%, FJLIS% oneshot #=8E .

Counter

NIRRT EMARZA N

rockchip_pwm_set_counter(pdev, PWM_COUNTER_INPUT_FROM_IO, true);
msleep(timeout_ms);

rockchip_pwm_set_counter(pdev, 0, false);
rockchip_pwm_get_counter_result(pdev, &counter_res, true);

o 7E timeout_ms f§% 7] counter FIRENTEILEER counter_res:
Frequency meter

SEHER, SR ERNRZARER,

rockchip_pwm_set_freq_meter(pdev, timeout_ms, PWM_COUNTER_INPUT_FROM_IO, &freq_hz);

e 7E timeout_ms [SIRERTEMILER freq_hz,
IR output
IRETEASH .
IR input
SRS (Rockchip_Developer_Guide_.PWM_IR_CN) , XIRIAI#ZIKEN/ driver/input/remotectl/rockchip_pwm_remotectl.c,
Wave generator

LRSS, SHFRIE wave table RIEBHIHISE R,

// setup the duty table
for (i = 0; i < PWM_TABLE_MAX; i++)
table[i] = i * PWM_WAVE_STEP;
duty_table.table = table;
duty_table.offset = (channel_id % 3) * PWM_TABLE_MAX;
duty_table.len = PWM_TABLE_MAX;

// setup the repeat time for each parameter in table
wave_config.rpt = PWM_WAVE_RPT;

// setup the clk rate
wave_config.clk_rate = 400000;

// If duty_en is true, the wave will get duty config from table each PWM_WAVE_RPT period, and the same to
period_en

wave_config.duty_table = &duty_table;

wave_config.period_table = NULL;

wave_config.enable = enable;

wave_config.duty_en = true;

wave_config.period_en = false;

// setup the width_mode and update_mode
wave_config.width_mode = PWM_WIDTH_MODE;
wave_config.update_mode = PWM_WAVE_INCREASING_THEN_DECREASING;
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// setup the start and end index in duty/period table
wave_config.duty_max = (channel_id % 3 + 1) * PWM_TABLE_MAX - 1;
wave_config.duty_min = (channel_id % 3) * PWM_TABLE_MAX;
wave_config.period_max = 0;

wave_config.period_min = 0;

wave_config.offset = 0;

// setup the middle index to change table config in interrupt if needed.
wave_config.middle = PWM_TABLE_MAX / 2;
rockchip_pwm_set_wave(pdev, &wave_config);

// enable the continous mode
pwm_get_state(pdev, &state);
state.period = period;
state.duty_cycle = duty;
state.polarity = polarity;
state.enabled = enable;
pwm_apply_state(pdev, &state);

o wave REBERAVECERIBAANT :

Vaid
* enum rockchip_pwm_wave_table_width_mode - element width of pwm wave table
* @PWM_WAVE_TABLE_8BITS_WIDTH: each element in table is 8bits
* @PWM_WAVE_TABLE_16BITS_WIDTH: each element in table is 16bits
*/
enum rockchip_pwm_wave_table_width_mode {
PWM_WAVE_TABLE_8BITS_WIDTH,
PWM_WAVE_TABLE_16BITS_WIDTH,

* enum rockchip_pwm_wave_update_mode - update mode of wave generator
@PWM_WAVE_INCREASING:
The wave table address will wrap back to minimum address when increase to
maximum and then increase again.
* @PWM_WAVE_INCREASING_THEN_DECREASING:
The wave table address will change to decreasing when increasing to the maximum
address. it will return to increasing when decrease to the minimum value.

3’:/

enum rockchip_pwm_wave_update_mode {
PWM_WAVE_INCREASING,
PWM_WAVE_INCREASING_THEN_DECREASING,

b

Vadi
* struct rockchip_pwm_wave_config - wave generator config object
* @duty_table: the wave table config of duty
* @period_table: the wave table config of period
* @enable: enable or disable wave generator
@duty_en: to update duty by duty table or not
* @period_en: to update period by period table or not
* @clk_rate: the dclk rate in wave generator mode
* @rpt: the number of repeated effective periods
@width_mode: the width mode of wave table
* @update_mode: the update mode of wave generator
@duty_max: the maximum address of duty table
* @duty_min: the minimum address of duty table
* @period_max: the maximum address of period table
* @period_min: the minimum address of period table
* @offset: the initial offset address of duty and period
* @middle: the middle address of duty and period
* @max_hold: the time to stop at maximum address
* @min_hold: the time to stop at minimum address
* @niddle_hold: the time to stop at middle address
*/
struct rockchip_pwm_wave_config {
struct rockchip_pwm_wave_table *duty_table;
struct rockchip_pwm_wave_table *period_table;
bool enable;
bool duty_en;
bool period_en;
unsigned Tong clk_rate;
ul6 rpt;
u32 width_mode;
u32 update_mode;
u32 duty_max;
u32 duty_min;
u32 period_max;
u32 period_min;
u32 offset;
u32 middle;
u32 max_hold;
u32 min_hold;
u32 middle_hold;




o PWM v4 7E wave generator {5 768 * 8bit X/\IZEIFAF#Ff# duty/period Et&, FF/3 duty_en/period_en j58 rpt i
JBERRRSM duty_table/period_table & duty_min + offset/period_min + offset Z5 [{b BB S(E (B ns) , BHF
duty_max/period_max HlE, EESHRYE update_mode FIFTH AN T—XRIER, WMERE oneshot 3T oneshot_repeat JX{&
NEMAFLE, M continous WIS RHEMHBERIFNELE,

o wave 3z width_mode B9tJJi2 (768 * 8bit #1384 * 16bit) , #BEITIERTEh dclk T, 16bit EILEZIFEAAY duty/period B

&.
o EEEER middle F1 max 5 &4k, FAFRILURTELE drivers/pwm/pwm-rockchip-irg-callbacks.h AREfFEMEBERETRFRIN
RIS :
static void rockchip_pwm_wave_middle_callback(struct pwm_device *pwm)
{
/7‘:

* If you want to update the configuration of wave table, set
* struct rockchip_pwm_wave_table and call rockchip_pwm_set_wave().
* struct rockchip_pwm_wave_config wave_config;
* struct rockchip_pwm_wave_table duty_table;
* //fi11 the duty table
* wave_config.duty_table = &duty_table;
* wave_config.enable = true;
* rockchip_pwm_set_wave(pwm, &wave_config);
*/

}

static void rockchip_pwm_wave_max_callback(struct pwm_device *pwm)

{

/¥

* If you want to update the configuration of wave table, set
* struct rockchip_pwm_wave_table and call rockchip_pwm_set_wave().
* struct rockchip_pwm_wave_config wave_config;
* struct rockchip_pwm_wave_table duty_table;
* //fi11 the duty table
* wave_config.duty_table = &duty_table;
* wave_config.enable = true;
* rockchip_pwm_set_wave(pwm, &wave_config);
=/

}

Biphasic counter

WHEitEEeE, 23F mode0-moded AFIHEUER (£ TRM F2 PWM ETATHEAR) , mode0 FRILUEA_EAR counter #] freqency
meter {#F5,

biphasic_config.enable = true;

biphasic_config.is_continuous = false;

biphasic_config.mode = biphasic_mode;

biphasic_config.delay_ms = timeout_ms;
rockchip_pwm_set_biphasic(pdev, &biphasic_config, &biphasic_res);

e biphasic_config ZS¥uRET:

* struct rockchip_pwm_biphasic_config - biphasic counter config object
* @enable: enable: enable or disable biphasic counter
* @is_continuous: biphascic counter will not stop at the end of timer in continuous mode
* @mode: the mode of biphasic counter
* @delay_ms: time to wait, in milliseconds, before getting biphasic counter result
*/
struct rockchip_pwm_biphasic_config {
bool enable;
bool 1is_continuous;
u8 mode;
u32 delay_ms;
1

o 3E continous R, timeout_ms [EIREIEHIEZSR biphasic_res,
o continous T, IHEMEFIRARNEIFLEHRIT, TLAETD int rockchip_pwm_get_biphasic_result(struct
pwm_device *pwm, unsigned long *biphasic_res) SERSSREUTENEER.
e biphasic counter &8 :

Vi

* enum rockchip_pwm_biphasic_mode - mode of biphasic counter

* @PWM_BIPHASIC_COUNTER_MODEO: single phase increase mode with A-phase

* @PWM_BIPHASIC_COUNTER_MODEl: single phase increase/decrease mode with A-phase
* @PWM_BIPHASIC_COUNTER_MODE2: dual phase with A/B-phase mode
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* @PWM_BIPHASIC_COUNTER_MODE3: dual phase with A/B-phase 2 times frequency mode
* @PWM_BIPHASIC_COUNTER_MODE4: dual phase with A/B-phase 4 times frequency mode
*/
enum rockchip_pwm_biphasic_mode {

PWM_BIPHASIC_COUNTER_MODEO,

PWM_BIPHASIC_COUNTER_MODEL,

PWM_BIPHASIC_COUNTER_MODE2,

PWM_BIPHASIC_COUNTER_MODE3,

PWM_BIPHASIC_COUNTER_MODE4,

PWM_BIPHASIC_COUNTER_MODEO_FREQ,
IH

o PWM_BIPHASIC_COUNTER_MODEO £/t F counter Th&E, i PWM_BIPHASIC_COUNTER_MODEO_FREQ ZF freqency.
meter IIRE,

User space

PWM #EZR7E /sys/class/pwm/ BR NEETEFERZEO, 0 drivers/pwm/sysfs.c, PWM IREIIIERINGE, SEETAER pwmchipX
B3R, % pwmchip0, pwmchip1 %, AT X 5 PWM ROEFIRRERIEE id ToX, {5 PWM &% probe IIFEX,

root@linaro-alip:/# cat /sys/class/pwm/pwmchip0/
device/ export npwm power/ subsystem/ uevent unexport

A export FEABA Y, SELRIBER T4 pwmY B, BT Rockchip FEEA PWM device RBE— chip, Y{EREEN 0. &
Z., [ unexport TTREA Y &R pwmy BR.

pwmY BRTEUAT/ LR ERITER:

e enable: B 1{H8E PWM, B 0 %F PWM;

e polarity: & normal 8 inversed FIMNSEERE, XIRI PWM BIMRMEECE PWM_POLARITY_NORMAL/PWM_POLARITY_INVERSED;

e duty_cycle: £ normal 2, Fr— N ERNERFFEAMIE (B ns) , £ reversed BT, FRr— 1 EHAREEIHFE
AORIE) (BRfZ: ns);

e period: Fx PWM RZRIERR (B&1Z: ns) ;

e oneshot_count: FEFFE CONFIG_PWM_ROCKCHIP_ONESHOT, 7= oneshot #ILAY PWM RN

e oneshot_repeat: FEFFF CONFIG_PWM_ROCKCHIP_ONESHOT B{¥ PWM v4 373%, 7= oneshot iEX{ESANREL, REHHATE
FANEL oneshot_repeat * oneshot_count;

o duty_offset: ZE=FFE CONFIG_PWM_ROCKCHIP_ONESHOT, 2~ PWM M4 R RISHORTE (Baf: ns) ;

e capture: f§iBg capture &3, REVANKSEEBEFARHS (Bf: ns) .

Continous

cd /sys/class/pwm/pwmchip0/
echo 0 > export

cd pwmO

echo 10000 > period

echo 5000 > duty_cycle

echo normal > polarity

echo 1 > enable

Oneshot

cd /sys/class/pwm/pwmchip0/
echo 0 > export

cd pwmO

echo 10000 > period

echo 5000 > duty_cycle

echo 1000 > duty_offset
echo normal > polarity

echo 100 > oneshot_count
echo 10 > oneshot_repeat
echo 1 > enable

Capture

cd /sys/class/pwm/pwmchip0/
echo 0 > export

cd pwmO

cat capture

Al
PWM 7E U-Boot 5 kernel Z[@9{7iE055

e U-Boot fNSREF PWM iBIEINEE, 2T kernel NER, IEAT PWM PARTIERTE, FEREZLAET PWM AIE(HHIRT, & PWM clock
count JFEESXFT PWM KE—H, BNATEESHI clock ZMARIIFT AR PWM clock, BEXAE, S5 PWM BEATE, H
DL PWM JEERBEAE SEFENIARS, LA ERRNT BEIEIE, #R PWM IREN: drivers/pwm/pwm-rockchip.c, BHEITE
AR

1. kernel-4.4: commit e6f2796ef5b660a70102c02d6c15f65ff8701d76
2. kernel-3.10: commit 5a3d9257d5e379391eb02457ccd70f28a8fb188b
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e U-Boot 5 kernel PWM FTFRIEHIRABARAR, WS EHIIIG TaERSE PWM G=LRES, HISL PWM EEE
EARBESEBIFIIERS, FILAZ{REF U-Boot 5 kernel AUBTERREATFHRAISIZE—E. #(R U-Boot B GPLL =5 kernel {RiF—
., B PWM RORTEPEIFESR2IETE GPLL E; U-Boot A GPLL SRRl U-Boot RIFFHLFTED log BILAEZRI, kernel fUSiERIBISER
& clock tree, cat /sys/kernel/debug/clock/clock_tree | grep gpll,

e U-Boot 5 kernel FTECBAIRMANEIAA—E, HLSHPBHIIME, FTREESH PWM SSHEREDME, IS PWM JEERE
TESHRIFENIERE, FLAERRE U-Boot 5 kernel AUIRMFIEIRE—EL,

PWM Regulator B PWM pin ij_t Fifie = @58

BF7EM reboot FBHE, REBREFENL GRF BEMIZFEE, M PWM EHISSRRESA, XHMATE reboot E2REHEE PWM
Regulator BIBRIAFRIE, FRLAZETE kernel FRECE PWM pin il E FHRISEGARETFRI—2, FEGECE none, iZARERS PWM {EAE
ERAREEY, (EAEMINEERILATEXTE,

o B FEIRERIAZ PWM pin RUBGA L TFRL 40 RK3399 $2{EHIRF PWM2 {E0iEEDIRE, TERIEE LHE] PWM2 pin fi:
GPIO1_C3/PWM2_d, Eefg"d"FR7R down RERATHL; ANSRE"u "R up BUALHL

N30
GPIO1_CO/SPI3_TXD/I2C0_SCL_u [ 57— CPU_B SCEEP »12C_SCL_PMIC
GPIOT1_C1/SPI3_CLK_d 37— Wowmr PWR PU_B_SLEEP
GPIQ1_C2/SPI3 CSnl0_u 78 = {Motor_PWR
GPIO1_C3/PWM2 d|Bg  TOUCH TNT T SyLOG_DVS_PWim
GPIOT_C4/12C8_SDA u (o )TOUCH_INT_L
GPIO1_C5/I12C8_SCL_u (T35 MIC_INT_L
GPIO1_C8/TCPD_VBUS_SOURCE(_d [ia] =——=CGSENSOR_INT_L
GPIO1_C7/TCPD_VBUS_SOURCE1_d C_DET_H

126 GYR_INT L
GPIO1_DO/TCPD_VBUS_SOURCEZ2_d - SPGYR_INT_L

AA24
DFTJTAG_TMS_u [ AB2a

DFTJTAG_TRSTn d |

PMUIO2_VDDPST (N2 ovee tvs

P23
PMUIO2_VDD —————OVCC_3V0

o dtsi FENX PWM pull down pinctrl:

pwm2_pin_pull_down: pwm2-pin-pull-down {
rockchip,pins =
<1 19 RK_FUNC_1 &pcfg_pull_down>;

o 7E dts FEEFT PWM S pinctrl:

&pwm2 {
status = "okay";
pinctrl-names = "active";

pinctr1-0 = <&pwm2_pin_pull_down>;
};

PWM BT &R BRI E
MBRRENHTERS, NESEAE:

o JCi&E PWM Counter Register Zf{Ze8UEEBIEEW, WNEBZ{REE PWM E1E (R, RA o @S RIEMESESE, TrmY
RAA9RIEH RK3328 FIEZ BRI R BEB X pclk B9 gating, BEAXES A pclk FITIERHPESTTR); MRZSFENESER
L, Mk PWM TESRE, —, XESESAUTASE:
1. BFRIRE;
2. PWM A EFRRECEIRIRE, PWM KfEREEE duty BEERHBEAT period &;
3. RK3368 it =ML E GRF & GRF_SOC_CON15 72889 bit12 4 1,
o YNSRIEHRAY Counter Register B {FesfUEERERNIHEE PWM TIEIEES, EEPEFRZUSES, MiZE pin HIIE-M, —Hhs
RLLFILANETRE:
1. iomux [GJRR;
2. io-domain FEEARXT;
3. NIRRT
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