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/* Enumeration of MTU channel numbers. */

typedef enum

{
MTU_CHANNEL 0 =0,
MTU_CHANNEL 1,
MTU_CHANNEL 2,
MTU_CHANNEL 3,
MTU_CHANNEL 4,

MTU_CHANNEL 6,

MTU_CHANNEL 7,

MTU_CHANNEL 8,

MTU_CHANNEL MAX
} mtu_channel t;

typedef enum mtu_clk sources e

{
MTU _CLK SRC _EXT MTCLKA = 0x00,
MTU_CLK SRC EXT MTCLKB = 0x01,
MTU_CLK_SRC EXT MTCLKC = 0x02,
MTU _CLK SRC _EXT MTCLKD = 0x03,
MTU _CLK SRC CASCADE =0x04,
MTU_CLK _SRC_INTERNAL

} mtu_clk_sources_t;

MTU_CHANNEL 5,  /* This channnel not support */

/* Clocking source selections. Index into register settings table. */

// External clock input on MTCLKA pin

// External clock input on MTCLKB pin

/I External clock input on MTCLKC pin

// External clock input on MTCLKD pin

// Clock by overflow from other channel counter. (only on certain channels)
// Use internal clock (PCLK)

6.2 HYoTNTOT S LTERYT SEERHBEFIZEE (1)
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/* The possible return codes from the API functions. */
typedef enum mtu_pwm_err_e

{
MTU_SUCCESS =0,

MTU_ERR_BAD CHAN, // Invalid channel number.
MTU_ERR_CH_NOT_OPENED, // Channel not yet opened.
MTU_ERR _CH_NOT_CLOSED, // Channel still open from previous open.
MTU_ERR_UNKNOWN_CMD, // Control command is not recognized.
MTU_ERR_INVALID ARG, // Argument is not valid for parameter.
MTU_ERR_ARG_RANGE, // Argument is out of range for parameter.
MTU_ERR _NULL _PTR, // Received null pointer; missing required argument.
MTU_ERR_LOCK, /I The lock procedure failed.
MTU_ERR_UNDEF // Undefined/unknown error

} mtu_err_t;

/* The possible settings for MTU output pins. Register setting values. */
typedef enum mtu_output_states_e

{
MTU_PIN_NO_OUTPUT = 0x0, // Output high impedance.

} mtu_output_states_t;

/* The possible settings for counting clock active edge. Register setting values. */
typedef enum mtu_clk edges_e
{
MTU_CLK RISING EDGE = 0x00,
MTU_CLK FALLING EDGE = 0x08,
MTU_CLK_ANY _EDGE =0x10,
} mtu_clk edges t;

MTU_PIN LO GOLO =0xl, // Initial output is low. Low output at compare match.

MTU_PIN LO_GOHI =0x2, // Initial output is low. High output at compare match.
MTU_PIN_LO_TOGGLE = 0x3, // Initial output is low. Toggle (alternate) output at compare match.
MTU_PIN_HI GOLO =0x5, // Initial output is high. Low output at compare match.
MTU_PIN_HI GOHI = 0x6, // Initial output is high. High output at compare match.

MTU_PIN_HI TOGGLE = 0x7 // Initial output is high. Toggle (alternate) output at compare match.

6.3 Yo TINTOT S LTERYT SEERHAEFIZEE (2)
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typedef enum mtu_clear src_e

{

MTU_CLR_TIMER_B,

MTU_CLR_TIMER_C,

MTU_CLR_TIMER D,

MTU_CLR_SYNC,

MTU_CLR_DISABLED
} mtu_clear_src_t;

{

MTU_SRC_CLK_DIV 4,

MTU_SRC_CLK_DIV_2,

MTU_SRC_CLK _DIV_§,

MTU_SRC_CLK DIV_32
} mtu_src_clk_divisor _t;

typedef enum mtu_actions_e

{

} mtu_actions_t;

/* The possible counter clearing source selections. Index into register settings table. */

MTU_CLR_TIMER A =0,

/* PCLK divisor for internal clocking source. Index into register settings table. */
typedef enum mtu_pclk_divisor_e

MTU_SRC_CLK DIV 1=0, // PCLK/I

MTU_SRC_CLK_DIV_16,
MTU_SRC_CLK_DIV_64,
MTU_SRC_CLK DIV 256, // PCLK/256
MTU_SRC_CLK_DIV_1024, // PCLK/1024
// PCLK/2

// PCLK/8

// PCLK/32

/* Actions to be done upon timer or capture event. Multiple selections to be ORed together. */

MTU_ACTION_NONE = 0x00, // Do nothing with this timer.

MTU_ACTION_OUTPUT =0x01, // Change state of output pin.

MTU_ACTION_INTERRUPT = 0x02, // Generate interrupt request.

MTU_ACTION_CALLBACK = 0x04, // Generate interrupt request and execute user-defined callback on interrupt.
MTU_ACTION_REPEAT =0x10, // Continuously repeat the timer cycle and actions
MTU_ACTION_TRIGGER_ADC = 0x20, // Trigger ADC on this event. Timer A events only.
MTU_ACTION_CAPTURE = 0x40, // Default input capture action. Placeholder value, does not to be specified.

// Clear the channel counter on the "A" compare or capture event.
// Clear the channel counter on the "B" compare or capture event.
// Clear the channel counter on the "C" compare or capture event.
// Clear the channel counter on the "D" compare or capture event.
// Clear the channel counter when another sync'ed channel clears.

// Never clear the channel counter.

// PCLK/4
/ PCLK/16
// PCLK/64

6.4 Yooy
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[REHEERRRRRk Type defines used with the R_MTU_Control function. *#33¥#dskkcicxsisk)
/* Control function command codes. */
typedef enum mtu_cmd e

{

MTU_CMD_START, // Activate clocking

MTU_CMD_STOP, // Pause clocking

MTU_CMD_SAFE_STOP, /I Stop clocking and set outputs to safe state
MTU_CMD_RESTART, // Zero the counter then resume clocking
MTU_CMD_SYNCHRONIZE, // Specify channels to group for synchronized clearing.
MTU_CMD_GET_STATUS, // Retrieve the current status of the channel
MTU_CMD_SET CAPT_EDGE, // Sets the detection edge polarity for input capture.
MTU_CMD_UNKNOWN // Not a valid command.

} mtu_cmd_t;

/* Used as bit-field identifiers to identify channels assigned to a group for group operations.
* Add multiple channels to group by ORing these values together. */
typedef enum
{
MTU_GRP_CHO = 0x0001,
MTU_GRP_CHI1 = 0x0002,
MTU_GRP_CH2 = 0x0004,
MTU_GRP_CHS3 = 0x0040,
MTU_GRP_CH4 = 0x0080,
PROHIBTID  =0x0000, /* This channnel not support */
MTU_GRP_CH6 = 0x4000,
MTU_GRP_CH7 = 0x8000,
MTU_GRP_CHS8 = 0x0008
} mtu_group t;

& 6.5 H$oTINTOT S LTERT SEERHBEFIZEE (4)
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typedef struct mtu_timer_status_s

{

uint32_ttimer count; // The current channel counter value.
bool timer running; // True = timer currently counting, false = counting stopped.
} mtu_timer_status_t;

typedef struct mtu_capture_status_s

{
uint32_t capt_a_count; // The count at input capture A event.
uint32_t capt_b_count; // The count at input capture B event.
uint32_t capt c_count; // The count at input capture C event.
uint32_t capt_d_count; // The count at input capture D event.
uint32_t timer_count; // The current channel counter value.
uint8 t capture_flags; //'1 if a capture event occurred, 0 if still waiting.

} mtu_capture_status_t;

typedef struct mtu_pwm_status_s

{

bool running;

uintl6_t pwm_timer_count; // The current channel counter value.

uintl6_t pwm_a_value; /I The count at input capture A event.
uintl6_t pwm_b_value; // The count at input capture B event.
uintl6_t pwm_c_value; // The count at input capture C event.
uintl6_t pwm_d_value; // The count at input capture D event.

} mtu_pwm_status_t;

& 6.6 HYoTNTOTS LTERYT SEERHBEFIZEE (5)
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[rEHFFERRRREE Type defines used for callback functions. * ¥k k)

/* Specifies the timer to which an operation is associated. Returned in callback data structure. */

typedef enum

{
MTU_TIMER A =0, //Corresponds to MTU TGRA register operations
MTU_TIMER_B, //Corresponds to MTU TGRB register operations
MTU_TIMER C, /ICorresponds to MTU TGRC register operations
MTU_TIMER D, //Corresponds to MTU TGRD register operations

MTU_NUM_TIMERS
} mtu_timer num t;

[rEHFFRERRRAE Type defines used for callback functions. * ¥k ks skskskk/
/* Data structure passed to User callback upon pwm interrupt. */
typedef struct mtu_callback data_s
{
mtu_channel t channel;
mtu_timer num_t timer num;
uint32 _t count;
} mtu_callback data _t;

[REFFEHAAERR* Type defines used with the R_MTU_Timer Open and R MTU_Capture_Open functions. ***##skkksskskssksk/
typedef struct mtu_timer clk src_s
{
mtu_clk sources_t source; // Internal clock or external clock input
mtu_clk edges t clock edge; // Specify the clock active edge.
} mtu_clk_src_t;

X 6.7 HoINTOY S LATHERAT HEEERFHAKFIZEE (6)
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[rEFFFRERRRREE Type defines used with the R MTU_Capture_Open function. *¥ ¥k
typedef enum
{
MTU_CAP _SRC A=0,
MTU_CAP_SRC B,
MTU_CAP_SRC C,
MTU_CAP_SRC D
} mtu_cap_src_t;

/* The possible settings for input capture signal active edge. Register setting values. */
typedef enum mtu_cap_edges e
{
MTU_CAP_RISING EDGE = 0x08,
MTU_CAP_FALLING_EDGE = 0x09,
MTU_CAP_ANY_EDGE =0x0A,
} mtu_cap_edges t;

typedef struct mtu_capture_set_edge_s // Used with the MTU_TIMER_CMD_SET CAPT_EDGE command.
{

mtu_cap_src_t capture src; // The capture source.

mtu_cap_edges t capture_edge; // Specify transition polarities.
} mtu_capture_set_edge_t;

typedef struct mtu_capture_settings_s

{
mtu_actions_t actions;
mtu_cap_edges t capture_edge; // Specify transition polarities.
bool filter_enable; // Noise filter on or off.

} mtu_capture_settings_t;

X 6.8 HoINTOY S LATHERAT HEEERFHAKFIEE (7)
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typedef struct mtu_capture _chnl settings_s

{

mtu_src_clk divisor t clock div;

mtu_clear_src t clear_src;

mtu_capture_settings_t capture_a;

mtu_capture_settings t capture_b;

mtu_capture_settings_t capture c;

mtu_capture settings t capture d;
} mtu_capture_chnl_settings_t;

typedef struct mtu_timer_actions_config s

{

mtu_output_states_t output;
} mtu_timer actions_cfg_t;

typedef struct mtu_timer_settings_s

{

mtu_timer actions_cfg_t actions;
} mtu_timer_settings_t;

typedef struct mtu_timer chnl_settings_s

{

mtu clear src t clear src;

mtu_timer_settings_t timer_a;

mtu_timer_settings_t timer_b;

mtu_timer settings t timer c;

mtu_timer_settings_t timer_d;
} mtu_timer chnl_settings t;

mtu_clk src t clock_src;  // Specify clocking source.
// Internal clock divisor selection.
// Specify the counter clearing source.

[rEHFFEERR AR Type defines used with the R MTU_Timer Open function, * ¥k k)

// Various actions that can be done at timer event.
// Output pin transition type when output action is selected.

mtu_actions_t do_action;

uint32_t freq; // If internal clock source, the desired event frequency, or if external the Compare-match count.

mtu_clk src t clock src; // Specify clocking source.
/I Specity the counter clearing source.

X 6.9 Yo TINTOT S LTERT HBERHAEKFIZEEK (8)
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/* Available PWM operating modes. */
typedef enum mtu_pwm_mode_e
{
MTU_PWM _MODE _1 = 0x02,
MTU_PWM_MODE 2 = 0x03
} mtu_pwm_mode_t;

typedef struct mtu_pwm_settings_s

{
uintl6_t duty;
mtu_actions_t actions;
mtu_output_states_t outputs;

} mtu_pwm_settings t;

mtu_pwm_settings t pwm_a;

mtu_pwm_settings_t pwm_b;

mtu_pwm_settings t pwm_c;

mtu_pwm_settings t pwm_d;
} mtu_pwm_chnl_settings_t;

[rEFFFRERRR R Type defines used with the R. MTU PWM._ Open function, *¥ ¥k kskksskkiksx/

// Specify transition polarities.

typedef struct mtu_pwm_chnl_settings_s

// Specify clocking source.

// Cycle frequency for the channel

// Specify the counter clearing source.
// Specify mode 1 or mode 2

{
mtu_clk src t clock_src;
uint32_t cycle freq;
mtu_clear_src t clear_src;
mtu_pwm_mode _t pwm_mode;

K610 HUFILTAITSLTHEATIEEREREKFIZEK (9
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[REEEEEAAEEEE Type defines used with the R_MTU_PWM_Complement_Open function, **¥¥xx3xxxxx/
typedef enum
{
MTU_CHANNEL_3_4=0,
MTU_CHANNEL_6_7,
MTU_CMPL_PWM_CHANNEL_MAX
} mtu_cmpl pwm_channel t;

typedef enum
{
MTU_TOGGLE_OFF = 0x00, // Output toggle OFF
MTU_TOGGLE ON =0x01, // Output toggle ON
} mtu_cmpl pwm_toggle t;

typedef enum

{
MTU_CMPL_PWM_MODE 1 =0x0D, // Complementary PWM mode 1
MTU_CMPL PWM_MODE 2 = 0x0E, // Complementary PWM mode 2
MTU_CMPL PWM_MODE 3 = 0x0F, // Complementary PWM mode 3

} mtu_cmpl pwm_mode t;

typedef enum
{
MTU_PIN_P_N_1 = 0x00, / TOCRI
MTU_PIN_P N_2=0x01, // TOCR2
} mtu_cmpl pwm_p n_t;

typedef enum
{
MTU_PIN_P N BF OFF = 0x00, // Does not transfer
MTU PIN P N BF CREST =0x01, // Transfer in TCNT Crest

MTU_PIN_ P N BF TROUGH  =0x02, // Transfer in TCNT trough
MTU_PIN P N BF CREST TROUGH = 0x03, // Transfer in TCNT crest and trough
} mtu_cmpl pwm_p n bf

®M6.11 HrINTOTSLTERY HBERFHBEKFEEK (10)
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typedef enum

{
MTU_CMPL_PWM D BF_OFF =0, // OFF
MTU_CMPL_PWM D BF ON_SYNC, //SYNC
MTU_CMPL_PWM_D BF ON_ASYNC, // ASYNC

jmtu_cmpl_pwm_d_bf t;

typedef enum
{
MTU_PIN_OLSN_HI UPHI DNLO = 0x00, // Init High Active Low Up High Down Low
MTU_PIN_OLSN_LO_UPLO_DNHI = 0x01, // Init Low Active High Up Low Down High
} mtu_cmpl pwm_olsn_t;

typedef enum
{
MTU_PIN_OLSP_HI UPLO_DNHI = 0x00, // Init High Active Low Up Low Down High
MTU_PIN_OLSP_LO_UPHI DNLO = 0x01, // Init Low Active High Up High Down Low
} mtu_cmpl pwm_olsp _t;

typedef enum

{
MTU_CMPL_PWM ST COUNT OFF =0,
MTU_CMPL_PWM_ST _COUNT _ON,

} mtu_cmpl pwm_count_st t;

typedef enum

{
MTU_CMPL_PWM DIRECT DOWN =0,
MTU_CMPL_PWM DIRECT UP,

} mtu_cmpl_pwm_direction_t;

K612 HUTILTOTSLTERTIEERERAKFIZEEK (11)
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typedef enum

{
MTU_CMPL_PWM_OUTPUT OFF =0,

MTU_CMPL PWM_OUTPUT_ON,
} mtu_cmpl pwm_output_st t;

typedef enum
{

MTU_CMPL_PWM_PROTECT_ON,
} mtu_cmpl pwm_reg protect_t;

typedef struct mtu_cmpl_pwm_clk div_s

{

mtu_src_clk divisor_t clock div;
} mtu_cmpl pwm_clk div_t;
typedef struct mtu_cmpl pwm_settings_s
{

mtu_cmpl pwm_olsp t
mtu_cmpl pwm_olsn_t

} mtu_cmpl pwm_settings_t;

MTU_CMPL_PWM_PROTECT _OFF =0,

// Internal clock divisor selection.
uintl6_t cycle_freq; /Il Cycle

olsp; / Output Level Select P
olsn; / Output Level Select N
uintl6_t duty; // Duty cycle (Unit 0.1%)
mtu_cmpl pwm_output_st t output; / PWM output

®6.13 HrINTOTSLTERY HEERFHAKFEEK (12)
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typedef struct mtu_cmpl pwm_chnl settings_s

{

mtu_clk src t clock src; // Specify clocking source.

mtu_cmpl pwm_clk div_t clk div; //Internal clock divisor selection.
uintl6_t dead_time; // Dead time

mtu_cmpl pwm_toggle t toggle; // Output toggle

mtu_cmpl pwm_mode_t mode; /I Complementary PWM mode
mtu_cmpl pwm_p n_t p_n; // TOC Select

mtu_cmpl pwm _p n bf t p_n_bf; // Buffer output level

mtu_cmpl pwm_d bf t d_bf; // Double buffer select
mtu_cmpl pwm_reg_protect_t protect; // register protect

mtu_cmpl pwm_settings t pwm_output_1; // PWM output 1

mtu_cmpl pwm_settings t pwm_output_2; / PWM output 2

mtu_cmpl_pwm_settings t pwm_output 3; / PWM output 3
} mtu_cmpl pwm_chnl_settings t;

typedef struct mtu_cmpl pwm_chnl_status_s
{
mtu_cmpl pwm_count st t c_st;
mtu_cmpl_pwm_direction_t d_st;
} mtu_cmpl pwm_chnl_status_t;

®6.14 HrILTOTSLTERY HEERFAKFIEEK (13)

6.7 KEZH—E=
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%65 KiEEH— 5
2 A & 5 AR
uint16_t g_duty_rate[DUTY_CNT_MAX] Fi—F 4 F—4 R_IRQQ_isr
uint8_t g_duty_cnt Fa—F 4Bz HhHUE R_IRQ9_isr
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6.8 B —=
66N EAERLET,

6.6 BE#—E
EoEE R—DES
main 26
init_mtu3 26
R_MTU_PWM_Complement_Open 27
R_MTU_PWM_Complement_Close 27
R_MTU_PWM_Complement_Control 28
R_IRQ9_isr 28
R_MTU_Timer_Open 29
R_MTU_Capture_Open 30
R_MTU_PWM_Open 31
R_MTU_Close 32
R_MTU_Control 33

6.9 Bt

6.9.1 main
main
W = A A
g E int main(void)
i BA H#E PWM E—F 1 DFREZFITL. MTU3, MTU4 #ERALT3IHPWM AL FE
ER
5l % Tl
)R —iB L
f# 2 L
6.9.2 init_mtu3
init_mtu3
B = MTU #)HA{E A0
5 E void init_mtu3(void)
B MTU3. MTU4 Z#IE#{ELET,
51 % Tl
)R —iB L
f# 2 L
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6.9.3 R_MTU_PWM_Complement_Open
R_MTU_PWM_Complement_Open
B = B PWM E— FERENIE
ANy r_mtud_if.h

==
[=]

mtu_err_ tR_MTU_PWM_Complement_Open(mtu_cmpl_pwm_channel_t channel,
mtu_cmpl_pwm_chnl_settings_t * pconfig)

il

Bt BA EE MTU F v RILEBOHEE PWM HODEREETVET,
2l # mtu_cmpl_pwm_channel_t 8% PWM Fv R ILZHEELET,
channel MTU_CHANNEL_3 4

MTU_CHANNEL 6 7
mtu_cmpl_pwm_chnl_setti 184 PWM HH N9 576D T 4 THREDRA VZ T
ngs_t * pconfig ¥, $#%£6.11 R_MTU_PWM_Complement_Open /%
AR —EESRBLTIEEL,
1B PWM A —T OB OERTHREELET,
MTU_SUCCESS: av Y FIFEEEIZHETLELS:
MTU_ERR_BAD_CHAN : F v R JLIEENES T
MTU_ERR_CH_NOT_CLOSED : F¥ RILIIENMEF TT
MTU_ERR_NULL_PTR : pconfig R4 >4 A NULL T3
MTU_ERR_INVALID_ARG : 5I#IDIEMNEXITY
wmE r_mtu3_config.h TEZ SN 5 MTU3_CFG_PARAM_CHECKING_ENABLE # 1 (29"
HIET, BIBNTGA—IDF v INBEEMILET,
BE&ERE %k : R_MTU_PWM_Complement_Close().
R_MTU_PWM_Complement_Control()

[mf

1) 52—

6.9.4 R_MTU_PWM_Complement_Close
R_MTU_PWM_Complement_Close

W = 1H#E PWM #7038
ANy A r_mtu3_if.h

=

=] mtu_err_t R_MTU_PWM_Complement_Close(mtu_cmpl_pwm_channel_t channel)

) BE MTU F v RIILEDHEE PWM REORTNEZTNVETS,
Bl % mtu_cmpl_pwm_channel_t 184 PWM Fr R ILEHRELET,
channel MTU_CHANNEL_3 4

MTU_CHANNEL 6 _7
)5 — B H#E PWM 2 0 —XBAMDOETHRREEERLET,
MTU_SUCCESS: av Y RIZEEICHETLELS:
MTU_ERR_CH_NOT_OPEN : ¥+ R JLIZEIEEILR TT
MTU_ERR_BAD_CHAN : F ¥ RILIEENEHNTT
e r_mtu3_config.h TEZH &h 3 MTU3_CFG_PARAM_CHECKING_ENABLE % 1129
52 LT, BIBNSA—ADF vV RBEEMZLET,
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6.9.5 R_MTU_PWM_Complement_Control

R_MTU_PWM_Complement_Control

w =
Ny g

==
[=]

il

)R —1iE

e

% PWM HilfE e

r_mtu3_if.h

mtu_err_t R_MTU_PWM_Complement_Control(mtu_cmpl_pwm_channel_t channel,
mtu_cmd_t cmd, void * pcmd_data)

B4 PWM DR, Z1. PWM EER ORREGEITLVET,

mtu_cmpl_pwm_channel_t channel #g# PWM Fv¥ R ZEELETT,
MTU_CHANNEL_3_4
MTU_CHANNEL_6_7

mtu_cmd_t cmd FlHT ST REEELES,
MTU_CMD_START
MTU_CMD_STOP
MTU_CMD_GET_STATUS
void * pcmd_data WG L= EROEBMELE~DRA 2 TY, i
[£6.12 R_MTU_PWM_Complement_Control /%
FA—E—BESRLTLIEEL,
HEPWM oY bO— LEAMOERTHREZRLET,
MTU_SUCCESS: av > RIZFEBIZTLELLE
MTU_ERR_BAD _CHAN : F v R JLIEENES TS
MTU_ERR_CH_NOT_OPEN: F+ RJLIZEEEILR TT
MTU_ERR_UNKNOWN CMD: <> KIZEXHTY
MTU_ERR_NULL_PTR : pcmd_data /R4 > 2 AANULL TY

r_mtu3_config.h TEZE &t % MTU3_CFG_PARAM_CHECKING_ENABLE % 1129
BIET, BIBUNRSA—2DF v o NEBEEM-LET,

6.9.6 R_IRQ9_isr

R_IRQ9_isr
B O=E IRQ9 YA (IRQ iHFEIYAAS5) LI
g5 E void R_IRQ9 _isr(void)
B Ny T7LIRA MTU3.TGRD, MTU4.TGRC., MTU4.TGRD #Z Z#: 2 T Duty
25%. 50%. 75% EYIMAFET,

5l % L

)R —iE TL

2 TL
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6.9.7 R_MTU_Timer_Open
R_MTU_Timer_Open

B = MTU 2o R7 /3y FRELE
ANy A r_mtu3_if.h
T mtu_err_t R_MTU_Timer_Open(mtu_channel_t channel, mtu_timer_chnl_settings_t
*pconfig, void (*pcallback)(void *pdata))
o BA BELEMIUFYRLBOIAURT TV FREA IV TREDEODRELZTVE
ER
2 # mtu_channel_t channel AVRT/IVFFTBEIMIUF Y RILERELET .
MTU_CHANNEL_O
MTU_CHANNEL_1
MTU_CHANNEL_2
MTU_CHANNEL_3
MTU_CHANNEL_4
MTU_CHANNEL_6
MTU_CHANNEL_7
MTU_CHANNEL_8
mtu_timer_chnl_settings_t AVRTP/IYFTBEHNDA T4 TEHREDRA
*pconfig VB TY, #M(X6.13 R _MTU Timer_Open /85

A=A —EESRBLTLIEELY,
void (*pcallback)(void *pdata) =Ny IEBADRS V2 EEELET,
)3 — (B AVURT/IVFA—TUBBROERTHREERLET,
MTU_SUCCESS: av Y FIXFEBICETLELT:
MTU_TIMERS_ERR_BAD_CHAN : F ¥ R JLIEENESH T
MTU_TIMERS_ERR_CH_NOT _CLOSED : F ¥ R/LIZEEH TY
MTU_TIMERS_ERR_NULL_PTR: pconfig "4 > 2 A NULL TY
MTU_ERR_ARG_RANGE : 5I# D& L F-8EMNEHNTT
MTU_TIMERS_ERR_INVALID_ARG : BI¥DENEHTT
R r_mtu3_config.h TE& S 2 MTU3_CFG_PARAM_CHECKING_ENABLE # 1 (2%
BIET. BIMNTGA—EDF v I RBEREMILET,
R8:&ER8% : R_MTU_Close(). R_MTU_Control()
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6.9.8 R_MTU_Capture_Open
R_MTU_Capture_Open
B = MTU v JF v R ELE
Ay s r_mtu3_if.h

=
[=]

mtu_err_t R_MTU_Capture_Open(mtu_channel_t channel,
mtu_capture_chnl_settings_t *pconfig, void (*pcallback)(void *pdata))

5 B BELEMIUF Y RLBOANX Y TFYOREEITVET,

mtu_channel_t channel v TFXFTEMIUFrRILERELET .
MTU_CHANNEL_0
MTU_CHANNEL 1
MTU_CHANNEL_2
MTU_CHANNEL_3
MTU_CHANNEL_4
MTU_CHANNEL_6
MTU_CHANNEL_7
MTU_CHANNEL_8

mtu_capture_chnl_settings_t XY TFXT2LODIAV T4 THREDRS V4
*pconfig T3, ¥#i1£6.14 R_MTU_Capture_Open /85
A= —EBESRBLTIESL,
void (*pcallback)(void *pdata) A=Y VBEEA~ADORSA V2 ERBELET,
)3 —2fE v TFYA—TUBROETHEREETRLET,
MTU_SUCCESS: <> RIZE®ITTLELL
MTU_TIMERS_ERR_BAD_CHAN : F v R JLIEENEN TS
MTU_TIMERS_ERR_CH_NOT_CLOSED : F ¥ R JLIZEi{Eh TH
MTU_TIMERS_ERR_NULL_PTR : pconfig /R4 > 42 A NULL T
MTU_TIMERS_ERR_INVALID ARG : 5I#DEMNENTYT
WE r_mtu3_config.h TEZE &h 3 MTU3_CFG_PARAM_CHECKING_ENABLE % 1 12%
HIET, BIBNTGA—IDF v IMBEEMNILET,
BEERE %k : R_MTU_Close(). R_MTU_Control()

il

w
&
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6.9.9 R_MTU_PWM_Open
R_MTU_PWM_Open
M = MTU PWM 5% € 038
~y A r_mtu3_if.h

=
[=]

mtu_err t R_MTU_PWM_Open(mtu_channel_t channel, mtu_pwm_chnl_settings_t
*pconfig, void (*pcallback)(void *pdata))
it BA BE L= MTU Fv RILBOEXRNL PWM BED-ODEREZITVET,
5l mtu_channel_t channel PWM AT HR— FEEELET,
MTU_CHANNEL_0 &1
MTU_CHANNEL_1 &1
MTU_CHANNEL_2 1
MTU_CHANNEL_3
MTU_CHANNEL 4
MTU_CHANNELG6
MTU_CHANNEL7
F1. PWME—F2ZHELEGEEFvRILO,
1. 2OHNEEARETT S
mtu_pwm_chnl_settings_t * EAPWMHEATE=00a0 T4 THEDRA Y
pconfig 2 TY, #MlE6.15 R_MTU_PWM_Open /{5
A=A —EESRBLTIEEL,
void (*pcallback)(void *pdata) A=Yy VEBADRS V2 EEELET,
)5 —ME PWM A4 — T UEHDORTHEZERLET.
MTU_SUCCESS : av Y FIFEEEIZHETLELS:
MTU_ERR_BAD_CHAN : F v R JLIEEMNESTY
MTU_ERR_CH_NOT_CLOSED : F v R JLIZENMER TT
MTU_ERR_NULL_PTR: pconfig R4/ >4 [ NULL T3
MTU_ERR_ARG_RANGE : 5| D% L I-&EEMNENTY
MTU_ERR_INVALID_ARG : 5| #IDENENTY
e r_mtu3_config.h TEZH &h 2 MTU3_CFG_PARAM_CHECKING_ENABLE % 1129
HET, BIBNTGA—2DF v IRBZEMLET,
BEERE%k : R_MTU_Close(). R_MTU_Control()

il
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6.9.10 R _MTU_Close

R_MTU_Close
M = MTU #& T 038
Ay s r_mtu3_if.h
5 = mtu_err_t R_MTU_Close(mtu_channel_t channel)
BT AVURT/IVF. ANFYTFv, PWM THRELE MTU F¥ RILEBDRTE ZEY
IZLFET,
5l mtu_channel_t channel BT HMIUF Y RILEEELET,
MTU_CHANNEL 0
MTU_CHANNEL_1
MTU_CHANNEL 2
MTU_CHANNEL_3
MTU_CHANNEL 4
MTU_CHANNEL 6
MTU_CHANNEL 7
MTU_CHANNEL _8
)2 —fE PWM ¥ O—XBE#HOETHREEZRLET,
MTU _SUCCESS: v Y RIXEEIZ®RTLELS:
MTU_TIMERS_ERR_CH_NOT_OPEN : F v R JLIIENE=EILLHTT
MTU_TIMERS_ERR BAD CHAN : F ¥ R JLIBENEN TS
e r_mtu3_config.h TEZE NS MTU3_CFG_PARAM_CHECKING_ENABLE # 1 (29
ST ET, BIBNSA—ADF v I NBEEMILETS,
BE:ERE %k : R_MTU_Timer_Open(). R_MTU_Capture_Open(). R_MTU_PWM_Open()
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6.9.11 R_MTU_Control

R_MTU_Control

M E MTU il {E 028
ANy H r_mtud_if.h
5 = mtu_err_t R_MTU_Control(mtu_channel_t channel, mtu_cmd_t cmd, void *
pcmd_data)
BT BELEMTU FyRILBORAGN—RI I T7ELEYV I I 7OEBEONLEE
TOWEY,
5| # mtu_channel_t channel MTU Fx¥ I ZEELZET,
MTU_CHANNEL_O
MTU_CHANNEL_1
MTU_CHANNEL_2
MTU_CHANNEL_3
MTU_CHANNEL 4
MTU_CHANNEL_6
MTU_CHANNEL_7
MTU_CHANNEL _8
mtu_cmd_t cmd FlETsa<v o FEEBELET,
MTU_CMD_START
MTU_CMD_STOP
MTU_CMD_SAFE_STOP
MTU_CMD_RESTART
MTU_CMD_SYNCHRONIZE
MTU_CMD_GET_STATUS
MTU_CMD_CLEAR_EVENTS
MTU_CMD_SET_CAPT_EDGE
void * pcmd_data cmd TRELEaAYY FIZEbELEXTIRET
SELAHY ET, ##lL6.16 R_MTU_Control
NFGHA—E—BZSZRL TS,
)R—iB AV MO ILEBROETHEREERLET,
MTU_SUCCESS: a<v Y FIFIEEEIZRTLELS:
MTU_TIMERS_ERR_CH_NOT_OPEN : F v R JLIXENME=EILHRTY
MTU_TIMERS_ERR_BAD CHAN : F v RJLIEENEN TS
MTU_TIMERS_ERR_UNKNOWN_CMD : o< > FIXEMTY
MTU_TIMERS_ERR_NULL_PTR : pcmd_data /R4 > 2 A NULL T
MTU_TIMERS_ERR_INVALID ARG : 5| #IDEMNENTT
e r_mtu3_config.h TE&E S5 MTU3_CFG_PARAM_CHECKING_ENABLE # 1129
BIET. BIMNTGA—RDF v I REBERAMLET,
BEERS%L : R_ MTU_Timer_Open(). R_MTU_Capture_Open(). R_MTU_PWM_Open()
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6.10
6.10.1

Ja—Fr—k
A A UALE

615 AL VBT —F ¥ — &R LET,

< main

)

ECMELE
ecm_init()

ICU#IHA1E
icu_init()

MTU3##A1E
init_mtu3()

R— T
port_init()

HRFHEPWMH 028
R_MTU_PWM_Complement_Control()

’—>

ERROROUT#mFDHHL E£1TLVET

HMEBEIY A (IRQ5) DEEXEZEITLVET,

RIVFI72o92a3234/N)LAI=y b (MTU3a) ®

MPREETVET,

MTIOC3B : PWMHt 11
MTIOC3D : PWMH 711
MTIOC4A : PWMK 112
MTIOC4C : PWMH #12'
MTIOC4B : PWMH 513
MTIOC4D : PWMiH 713

MTU3, MTU4%ELET,
MTU_CMD_STARTZIEELET,

X 6.15

A A AL
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6.10.2 MTU #I#A1t e
6.16 |2 MTU #IE{LALFE D 7 v —F vy — h 2R LET,

< mtu3_init >
. i savyyY—R —RNEEI v (PCLKC)
BWMPWMI 7 4 77— % B HOyHTySBIR — THEMYTYSTADY b
20y 5ELk — 45
F 1) 7EH# — OEA6H (= 100ps)
Fv K& A L — 004BH (= 2ps)
LA < RV AIEELE
PWME— K < ###HPWME— K1
HALANILOEME — EHR/FEHOE A LNILIEERE
HALRILD/NY T 7i8E — BRk LAY
BTN T7DER — F TNy T 7 BEEE &N
LORETATY FRE —HELEREADY— K54 hEHA
PWMntE 51 IEFBH A LRI — HIEIH Alow,
7 v FH > MHigh,
S hY blLow
PWMnH 51 #48H 1 L AL — #IEAH S1low,
7y ThH klow,
A2 A kHigh
PWMnHH Ta2—F « kb < 250 (=25%)
PWMni 1 i FH HEFRT 21k — 571

(n=1,2.3)
HRFHPWMER E LT MTU3, MTU4ZHEELET,
R_MTU_PWM_Complement_Open() HHEPWMEHAZEELET,
< return >
6.16  MTU %) L0
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6.10.3 8% PWM E— FERTENIE
6.17 ~X 6.21 |[ZFA4H PWM T— R ELH D 7o —F ¥ — b 2R LE T,

<R_MTU_PWM_CompIement_OperD
E1
- channel H©MEXh
@ewmm |
Yes
R Y {E = MTU_ERR_BAD_CHAN
C return >
N pconfightNULL
@ULLFUL\ ‘
Yes
RYfE =MTU_ERR_NULL_PTR
< return >
channell&3. 4L4}%
channellMTU3 & MTU4
Yes
pconfig->clock_src.source AN
|
Yes
R Y {E = MTU_ERR_INVALID_ARG
( return )
channell&6. 74}
channellMTU6 & MTU7
_ pconfig->clock_src.source A3
pconfig->clock_src.sourceh' 4 % L
R Y {E = MTU_ERR_INVALID_ARG
C return )
1. r_mtu_config.h 2T MTU_CFG_PARAM_CHECKING_ENABLE % 1 [ZL1-B&DHEMLET,
6.17  H# PWM E— FRELE (1)
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1

pconfig->m

)

config->clock_src.clock_edge A\ &%)

Yes

Yes

pconfig->toggle AN E %)

Yes

odehH

Yes

pconfig->p_nMEX

Yes

®

pconfig->clock_src.clock_edgeh\#&E%h

R Y {E = MTU_ERR_INVALID_ARG

C

return

)

pconfig->toggleHV X

pconfig->clk_div.clock_divAS#E3h
config->clk_div.clock_divhiE

R Y {E = MTU_ERR_INVALID_ARG

C

return

)

pconfig->modehVEX

R Y {E = MTU_ERR_INVALID_ARG

C

return

)

pconfig->p_nHVEERN

R Y {E = MTU_ERR_INVALID_ARG

C

return

)

R Y {E = MTU_ERR_INVALID_ARG

C

return

)

1. r_mtu_config.h IZT MTU_CFG_PARAM_CHECKING_ENABLE % 12 L= 188 DA#EMLET,

X 6.18

14 PWM E— & T0LE (2)
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E1
fig- bfHV &3
pconfig->p_n_bfA\E%h peontig==p_n. )JJ ‘
Yes
R Y {E = MTU_ERR_INVALID_ARG
( return >
- pconfig->d_bfAS &%
@_bfh‘ﬁfw |
Yes
RY{E = MTU_ERR_INVALID_ARG
< return >
pconfig->pwm_output_1.olspASERh
@tpuu olspAEF ‘
Yes
R Y {E = MTU_ERR_INVALID_ARG
< return >
pconfig->pwm_output_1.olsnANESh
Yes
RY{E = MTU_ERR_INVALID_ARG
< return )
fig- I 2.0lspHVES
@@D pconfig->pwm_output_2.olsph S F& %
Yes ‘
RY{E = MTU_ERR_INVALID_ARG
( return )
©
¥ 1. r_mtu_config.h IZT MTU_CFG_PARAM_CHECKING_ENABLE # 1 IZL1=1BEDAHEEL ET .
6.19  #B# PWM E— F#R TALIE (3)
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E1
fig- tput_2.olsnH
config->pwm_output_2.olsn/hH 5 peonfig->pwm_output_2.0lsn Rz} ‘
Yes
RY{#E = MTU_ERR_INVALID_ARG
( return >
Py N4
@tput_&olspﬁﬁ' pconfig->pwm_output_3.olspASF&E % ‘
Yes
R Y {E = MTU_ERR_INVALID_ARG
< return >
< pconfig->pwm_output_3.olsnANESh
config->pwm_output_3.olsnHH 3 ‘
Yes
RY{#E = MTU_ERR_INVALID_ARG
< return >
< - feEchannelldy B —X L TL VALY
B channell£y A—X L TLY ‘
Yi
e Ryl -
MTU_ERR_CH_NOT_CLOSED
< return )
LoRA70F9 FOER
mtu_cmpl_pwm_protect()
EVa—LR LY TH
mtu_cmpl_pwm_module_stop()
AoV RR by T
mtu_cmpl_pwm_count_stop()
1. r_mtu_config.h 2T MTU_CFG_PARAM_CHECKING_ENABLE % 1 [Z L= & DHEMLET
X 6.20 % PWM E— R TWIE (4)
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T

o8vy,. TyPDHRE
mtu_cmpl_pwm_clk_edge()

TCNTDE&E
mtu_cmpl_pwm_count_set()

HH1~3DTRGDRFE
mtu_cmpl_pwm_duty_buff()

Ty REALDHKE
mtu_cmpl_pwm_deadtime()

YA IILBDEE
mtu_cmpl_pwm_carrier_cycle()

IV I DIERIERE
mtu_cmpl_pwm_output_toggle()

HALRIILOFERIERE
mtu_cmpl_pwm_output_level_kind()

H A LAV OFERZEE TR

HALRILOERIXEE

BEIFEH I LARIVERE

mtu_cmpl_pwm_output_level_set_1()

Ny T 7NBDHALRILERTE
mtu_cmpl_pwm_output_level_set_2()

NYTFADHENRA I VT
mtu_cmpl_pwm_output_level_buff()

el
-

PWME— REEE
mtu_cmpl_pwm_mode()

N ABRE

mtu_cmpl_pwm_output_enable()

LPRATATY FERE
mtu_cmpl_pwm_protect()

< return )

6.21

184 PWM E— F#& TR (5)
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6.10.4

8% PWM E— F#& T
6.22 |ZFEMH PWM E— R T O 7o —F v — h 2R LET,

<R_MTU_PWM_CompIement_CIose>

E1

— channel HS &%)
channel B %h

Yes
RY{E =MTU_ERR _BAD CHAN
< return >
hannel AMTU3. MTU4- channelAAMTU3, MTU4, MTU6, MTU7

MUT6, MTU7 L5

i

Yes

RYUfE =
MTU_ERR_INVALID_ARG

< return >

@% fgEchannelTA—F > L TLVELN
channelTH—7 >

Yes

RYUfE =
MTU_ERR_CH_NOT_OPENED

C return )

EA1

FHAEPWMEI 10 28

R_MTU_PWM_Complement_Control()

EVa—LRLYT
mtu_cmpl_pwm_module_stop()

|
< return >

r_mtu_config.h [ZT MTU_CFG_PARAM_CHECKING_ENABLE % 1 IZL1=BEDHEELET,

fEXEchannelDhH > FEELLLET,

6.22

HE PWM E— FERTOE
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6.10.5

FE#H PWM il £l A0 22

6.23 |[ZfEH PWM $I# R D 7 2 —F ¥ — P 2R LET,

G_MTU_PWM_CompIement_ContrcD

1

channel V&SN

@mfﬁ;ﬁ

Yes

hannel AAMTU3. MTU4,

channelAMTU3. MTU4. MTU6. MTU7

R Y{E = MTU_ERR_BAD_CHAN

C

return

)

MUT6, MTU7 L5

i

Yes

cmdAVEERD

RYE =
MTU_ERR_INVALID_ARG

C

return

)

@wﬁm

Yes

cmdh R T—4 AEfF

cmdMB R T—42 REBTHLY

RYfE =

MTU_ERR_UNKNOWN_CMD

C

return

)

cmd_dataA’NULL T# LY

pcmd_datahsNULL

Yes

RY{E=MTU_ERR _NULL_PTR

C

return

)

A

®

pe

r_mtu_config.h [T MTU_CFG_PARAM_CHECKING_ENABLE % 1 12 L= 18 &0#FERLET,

6.23

848 PWM il{E0E (1)
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ey

fgEchannelTAH—F> L TLVE

EchannelCA—7> LT

Yes

RYUE=
MTU_ERR_CH_NOT_OPENED

< return >

cmdHMTU_CMD_STARTT#: L

cmdA'MTU_CMD_START

Yes

FAIRE—FLIRE NYY rEBIETAESISRELET,
(TSTR) D& g5 channelhMTU_CHANNEL_3 4D & =
CST3=1, CST4 =1
f&EchannelAMTU_CHANNEL_3 4Lt & &
CST6=1, CST7 =1

- cmdAMTU_CMD_STOP T#: LY
cmdA*MTU_CMD_STOP

Yes

BARAZ—FLIRE HYOYAEET 55 ISRELET.
(TSTR) D& fg52channelAAMTU_CHANNEL 3 40 & &

CST3=0. CST4=0
f&EchannelAMTU_CHANNEL_3 4Lt & &

CST6=0, CST7=0

cmdHMTU_CMD_GET_STATUST7: L

cmdAtMTU_CMD_GET_STATUS

BAIRE—FLDRAE
(TSTR) D&EHAH

[
Lot |

( return )

1. r_mtu_config.h 12T MTU_CFG_PARAM_CHECKING_ENABLE # 12 L1 &8DHEML ET,

6.24  1H4# PWM fHl#EQE (2)
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6.10.6 IRQ9 &Y AH (IRQ imFE|YiAH 5) WIE
B 6.25 (2 IRQY F Y iAZ (IRQ i &IV AL 5) WBEDT7m—F ¥ — h &R LET,

(i R_IRQQ_isr j>
|

BYAHERDY IT

Fa—7 Y YBRE

B YAART R HVAOL £ X% « 0000 0000H
C return >

X6.25 IRQ9&IYiAH (IRQImFE|Y:AHA 5) WIE

PICOL Y X%
PICO=1: Ty PRHEIUTTAHLIITHRELET,
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6.10.7 MTU Q2R 7 /Ty FERTENIE
6.26 |Z MTU 2> X7 /'~ v FREVNEDO 7o —F v — e LET,

< R_MTU_Timer_Open >

1

INTA—=BFIVY

BY IAHDERE

A=A E) N

o0y IERER

RERY O VD SN Oy IO
horhonyy /REEEE horvronyy AEHEE

-
Rl

AURT LRI TGRADERE

aAURT7 LU RAETGRBDERE

AVR7LURATGRCHHRTE

IURT7 LI RXAATGRDMDER
< return >

$¥1.  r_mtu_config.h (2T MTU_CFG_PARAM_CHECKING_ENABLE % 1 [ L1158 0AEMLET,

6.26 MTUIaVR7 /TvFRENE
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6.10.8 MTU ¥+ 7F v L3
6.27 IZMTU ¥ ¥ FF ¥ D 7o —F v — 2 - LET,

< R_MTU_Capture_Open >

1

INTA—=BFIVY

BY IAHDERE

A=A E) N

o0y IERER

RERY O VD SN Oy IO
horbonyIEE Ao bRy YERE

-
Rl

*v TF v L RETGRADERTE

F¥ IF ¥ LU X2 TGRBOEHE

*r TFH¥ L RXETGRCHHKRE

*r 7F ¥ L RETGRDDHK
< return >

$¥1.  r_mtu_config.h (2T MTU_CFG_PARAM_CHECKING_ENABLE % 1 [ L1158 0AEMLET,

6.27 MTU *+¥ 7F vz
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6.10.9 MTU PWM A3
6.28 |Z MTU PWM LD 7 1 —F ¥ — h &R LET,

< R_MTU_PWM_Open >
E1
INTA=BFIVY
B YRAHDERTE
N PWME— K2
PWME— K1
Yes
PWME—F1D Y ) 7EEHRE PWME— R20 Y ') 7 &4 5%
PA=DR/AF )N
78y IENER
NEY Oy I D SR Oy IO
horobkynyIERE horvkynyi
- PWME— K2
PWME— K1
Yes
PWME— F1DTGR PWME— F2DTGR
(Fa—T1 /B8 BE (Ta—T4 L /AH) BE
< return >
1. r_mtu_config.h 2T MTU_CFG_PARAM_CHECKING_ENABLE % 1 [Z L= & DHEMLET
6.28 MTU PWM AL18
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6.10.10

MTU #& T AL18
6.29 I MTU T D 7 —F v — FE R LET,

C

R_MTU_Close

)

1

INTA=BFIVY

pe

MT Uil 1B %k
R_MTU_Control()

BAIR by THEIEE

BlYAHEILERE

C

return

)

r_mtu_config.h [T MTU_CFG_PARAM_CHECKING_ENABLE # 1 12 L1558 NDH#EM L ET,

6.29

MTU #& 7 438
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6.10.11

MTU il fE 028
6.30 |Z MTU LD 7 e —F v — F 2R LE T,

<j R_MTU_Control t)

1

‘ INFA—=BFIVY ‘

e

cmdAtMTU_CMD_START

‘ BEFrRILDIAIREZ—F ‘

cmdA*MTU_CMD_STOP

‘ BEFYRILDAATRA LY T ‘

cmdA’MTU_CMD_SAFE_STOP

BEF Y RILDAAIR MY T HA

ML

cmdA*MTU_CMD_RESTART

Y

‘ ho v N BRE—k

cmdA*MTU_CMD_GET_STATUS

BLIE—F

Yes

FrIFvE—F

BALIDAY Y ME. Hov bEEAD

mE

TGROA > Ty ¥ v TF v 8.
BALIDH MEORF

cmdA’MTU_CMD_SET_CAPT_EDGE

12Ty bXY TFYDANT/ Ty

COHE

cmdA'MTU_CMD_SYNCHRONIZE

Y

Y

‘ B4 IRHDEK

v

-
-4

C

return ::)

r_mtu_config.h IZT MTU_CFG_PARAM_CHECKING_ENABLE % 1 [Z L= 2NHEmLET .

6.30

MTU il {E14n 38
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6.11 R_MTU_PWM_Complement_ Open /85 * —4 —&
R_MTU_PWM_Complement_Open B2 TEM T %5/37 A —% (*pconfig) —FALLFIZTRLET,

6.7 R_MTU_PWM_Complement_Open/35 4 —4 —&

INS A—4H

ME

clock_src.source

hAovboav I ERELES,

clock_src.clock_edge

IOy TyCERELET,

clk_div.clock_div

Ao b OVIDRELERELET .

clk_div.cycle_freq

IOy NI MERELET,

dead_time TYREALERELET,

toggle Fv )TRAHICRAG LI FTILENERELET.
mode HEPWMOEEE—FERELET,

p_n HALRILOBEESRELET.

p_n_bf HALANLO/NY T 7 BEERELET,

d_bf ETNy I 7 HEEDEREEESRELET.
protect MTU3. MTU4 DIREZAHBLEREZ LFET,

pwm_output_X.olsp (X=1, 2, 3)

PWMHAX (X=1,2,3) OEHEDHALRNILERELETS,

pwm_output_X.olsn (X=1, 2, 3)

PWMHAX (X=1,2,3) OFEHEDHALARNILERELET,

pwm_output_X.duty (X=1, 2, 3)

PWMHAX (X=1,2,3) OTa—T1HLEBRELFET,

pwm_output_X.output (X =1, 2, 3)

PWMHEHAIX (X=1,2,3) DinFHADHA BILEERELES,

6.11.1 clock_src.source

clock_src.source

B = AV EERELET,

ANy r_mtu3d_if.h

B MTU O F ¥ &)L (MTU3 & MTU4, F£=IEMTU6 & MTU7) IZ8Fd Ao koav s
ERELET.
NIV Y EBIRT ZG5EIE. HONLOBZBHTFDIOR— FEESLIUIILFI7
voiavErarvka—3 (MPC) OFRENBETT

INGA—B  MTU_CLK_SRC_EXT MTCLKAZE1 #&2 O vY (MTCLKAIRFAAN) ZHEELFET,

MTU_CLK_SRC_EXT MTCLKB*1 4o Owv4 (MTCLKB#FAAN) ZHEELFET.

&

MTU_CLK_SRC_INTERNAL mEY Ovy (PCLKC) & ELET,
WE EA FrAR3 & 4RREOHRETETT,
RO1AN2653JJ0150 Rev.1.50 RENESAS Page 50 of 78

2021.05.14



RZIT1 5 IL—T TILNFIT7o932084<T/N)LAL=y b (MTU3a)

6.11.2 clock_src.clock _edge

clock_src.clock_edge
B E IRy TyTEERELET,
Ay H r_mtu3_if.h
ROBR MTU O F v )L (MTU3 & MTU4, Fi=IE MTU6 & MTU7) IZHIFHANI BT %A
DUrTBTYOERELET,

NS 4—%  MTU_CLK_RISING_EDGE AL5EMYTYOTHI Y MHEEELET,
MTU_CLK_FALLING_EDGE AL5TAYTYOTHIY MIHEEELET,
MTU_CLK_ANY_EDGE BMIYPTHIY MIEELET,

e HELEZATEAD (ck div) 2&YHD 2 o OYIAPCLKC/ £GBHI5EE. Ty

DEEFEFRSNAINAE GILEAYI VD) ERYET,

6.11.3 clk_div.clock_div
clk_div.clock_div
B = Ao b0y oDV I DRELERELET .

Ay H r_mtu3_if.h
H MTU O F ¥ &)L (MTU3 & MTU4, F£1IEMTU6 & MTU7) OV By nRALZZERL
F9,

NS A—%4  MTU_SRC_CLK_DIV_1 PCLKC/1 THI v k
MTU_SRC_CLK_DIV_2 PCLKC2 THW > k
MTU_SRC_CLK DIV 4 PCLKC/4 TH Y k
MTU_SRC_CLK_DIV_8 PCLKC/8 TH™W Y k
MTU_SRC_CLK_DIV_16 PCLKC/16 TH™ > k
MTU_SRC_CLK_DIV_32 PCLKC/32 THh™ > k
MTU_SRC_CLK_DIV_64 PCLKC/64 TH™ > k
MTU_SRC_CLK_DIV_256 PCLKC/256 THh™ > b+
MTU_SRC_CLK_DIV_1024 PCLKC/1024 THh™o > b

fHE TL

6.11.4 clk_div.cycle_freq

clk_div.cycle_freq
B = HEPWM DX ) TEBHZEZRELES,

Ay s r_mtu3_if.h
BT MTU OF ¥ =)L (MTU3 & MTU4, F1=IEMTUB & MTU7) O¥ % 1) 7EHDREZEIT
WEF,
BRELED 120884 AP T—2 L PRS2 (TCDRA, TCDRB) IZRESNET,
INTA—H B X ) 7EDEREME (2 ~ 1FFFEh)
e L
RO1AN2653JJ0150 Rev.1.50 RENESAS Page 51 of 78

2021.05.14



RZIT1 5 IL—T TILNFIT7o932084<T/N)LAL=y b (MTU3a)

6.11.5 dead_time
dead_time
B = HEPWMOTY RAA LERELET,
ANy r_mtu3d_if.h
i BA HEPWMOTY FA4LELT, Ty F2A4LT—42 L PRS2 (TDDRA, TDDRB) ~

DEREMEZHEELET .
NS A—5  HiE TYREALALT—2 LRI ~DKREE
(0 ~ FFFFh)
fHE TL

6.11.6 toggle
toggle

B = Fr Y 7RABICEABHLEZ N ILEAZERELET,

Ay H r_mtu3_if.h

B MTIOC3A F1=zI& MTIOC6A M5, v U FRHICEALI FTILEHZT >N ZERL
FY9,
MTIOC3A. MTIOC6A ZfFAd 5mEIE. HoM LHEZBHFD /IO R— FEEH LU~
WFI7ooavEryaryiro—5 (MPC) OBREABETT,

NS A—%  MTU_TOGGLE_OFF k4 JLH 5 OFF
MTU_TOGGLE_ON kL5 ON
Gy EAXRICITHEHPWMEAE L TERHABERALFRA, HliG ETIEAIRLS 2 EAH
BETY,

6.11.7 mode
mode

B = 1 PWM OEMEE—FERELET,
Ay H r_mtu3_if.h
i BA HEPWM OEIMEE—FZ1~3 K YBRLET,

I"ZA—%  MTU_CMPL_PWM_MODE_1 1848 PWM £— F 1 (LU TEX)
MTU_CMPL_PWM_MODE_2 184 PWM €— F 2 (A TEaiX)
MTU_CMPL_PWM_MODE_3 1 PWM E— K 3 (LA TER)

e L
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6.11.8 p_n
p_n
B HALRNILOEEERELET,
Ay H r_mtu3_if.h
| HiE PWM HDDH AL AL (EEHE. #48) ZEEHREMN. Ny I 7EMEREISERLE
ERS
BEEHREELE LEBAFK, 47O Ty barbra—ILLP R4S 1 (TOCR1A,
TOCR1B) MBRETHALARILAREY ET,
NI 7EEREE LEGEIE. Ny I 7HEICKYEART7O Ty bavkR—LL
T A4A 2 (TOCR2A. TOCR2B) &/8w 77 LT AX%4 (TOLBRA, TOLBRB) MHXETH
ALRILBRFEYET,
INTA—H  MTU_PIN_P_N_1ZE1 EHOHEALARNIL, BFHOEALRILEZEEIZT 5.
MTU_PIN_P_N_2 EHROHALARNIL, FHOEALNILE/NY 7 7E8EIC
RELE-BEIZT S,
mE X1 ETEHENBEIE. BELEEHEBLUHEHEOHEALARLLAN, PWMHEA1~3 THE

DEREITHEYFES,

6.11.9  p_n_bf

p_n_bf
B = HALANILONY D7 REEZRELES .
Ay R r_mtu3_if.h
iR B HHPWMHEHAIDNY 77 DEALANIL (IEHE. HHH) ORTEDERSE M HEERL
7,
NS5 A—%4  MTU_PIN_P_N_BF_OFF BRiE L7,
MTU_PIN_P_N BF _CREST ILTEET B,
MTU_PIN_P_N_BF_TROUGH BTEET S,
MTU_PIN_P_N_BF_CREST_TROUGH WA TEET S,
HE 1. p_n TMTU_PIN_P_N_2 #BIRLI=-BOHEMLGYET,
6.11.10 d_bf
d_bf
B = TNy I 7HBEDFEREELZERELET,
Ay s r_mtu3_if.h
i BA HEPWM EHADT TIL/Ny D 7HEEZ AR BHITRELFET, E1
BEEEMTHT ETPWMEEHO PWM HADBR/ISREEE £2 D #1125 5T
ENTFRETT
NS A—%  MTU_CMPL_PWM_D_BF_OFF FTIVNy T 7 HBEE EMICIEELET,
MTU_CMPL_PWM_D_BF_ON BTNy T 7HREEZEMHEELET,
fHE FEA ANy D P BRI, 4B PWM E— R 3 (LA TER) BOAMEERETT .
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6.11.11 protect

protect
B = MTU3. MTU4 OREZAHBHLEEREZE LET,
ANy H r_mtu3d_if.h
s PR MTU3, MTU4 DREL PR A B L URED DRI T HRESAABLEREEFLE

ER
/85 A—%&  MTU_CMPL_PWM_PROTECT_OFF 1— K5 F£¥aT3
MTU_CMPL_PWM_PROTECT ON 1)— K54 r&%1t4 3

e REEAAMLEDOHRL ORI BELUREH I U OFMBIZOVNTIFA—HF -3 =27
LDEAI) =S4 b4 R—=TILL IS (TRWERA, TRWERB) 5L TS
LY

6.11.12 pwm_output X.olsp (X=1, 2. 3)
pwm_output_X.olsp
B = PWMEAX (X=1, 2, 3) OEHOHEALANLEZRELET,
Ay H r_mtu3_if.h
i BA HEPWMHEAX (X=1, 2, 3) OEMHOEALANLEZZRELFET,
NZA—%  MTU_PIN_OLSP_HI_UPLO_DNHI  ##ii 51 High, 7y Fho vk Low, ¥ovh™
> k High
MTU_PIN_OLSP_LO_UPHI_DNLO  ##itH1 Low, 7v FH D> b High, 9 >h™
>~ Low

2 mL

6.11.13  pwm_output_X.olsn (X=1, 2, 3)
pwm_output_X.olsn
B O=E PWMEAX (X=1, 2, 3) OFHEDHEALANILEERELET,
Ay H r_mtu3_if.h
i BA HEAPWMHEAX (X=1, 2, 3) OFHOEALANLZEERLET,
NFA—%  MTU_PIN_OLSN_HI_UPHI_DNLO  ##iti 51 High, 7y Tho > k High, #9vh™

> bk Low
MTU_PIN_OLSN_LO_UPLO_DNHI'  ##ith 71 Low, 7v Fh D>k Low. #92H™
> b High
e L
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6.11.14  pwm_output X.duty (X=1, 2, 3)
pwm_output_X.duty
B E PWMHAX (X=1,2,3) OTFTa—Ta4LEHELET,
ANy H r_mtu3d_if.h
H HEPWMHEAX (X=1, 2, 3) OTa—T1lLZEHEELET,
Tai—TaLlE, O 1%BEMATIEELET,
Ta—T1LIZIFE 0% ~ 100% FTEHRET D EMNAEETT,
INTA—5 HHE (0.1% D) Tai—TA4lhZEO0N1%EMTEELET
(0 ~ 1000),

R Tl

6.11.15  pwm_output X.output (X=1, 2, 3)
pwm_output_X.output

B B PWMHA X (X=1, 2, 3) DImFHADHATBIEERELFS,
ANy H r_mtu3d_if.h
5 B B PWMHEA X (X=1, 2, 3) OinFHAZER. FHEOMAGHE ZLITHT R
LIZBRELES,
MTU3, 4 ;&iREF
PWM 711 : MTIOC3B (IE4H) MTIOC3D (#48)
PWM 712 : MTIOC4A (IE#H) MTIOC4C (#4R)
PWM 71 3 : MTIOC4B (IE4H) MTIOCAD (#48)
MTU6. 7 3EiREF
PWM 711 : MTIOC6B (iIE4H) MTIOC6D (#48)
PWM 1712 : MTIOC7A (IE4H) MTIOC7C (#48)
PWM 71 3 : MTIOC7B (IE#H) MTIOC7D (#4R)

PWM Qi F2ERT 258, HONLHZRUHFD /0 R— FRESLUTILTF
J7rovarvEryaryibto—3 (MPC) OERENBETT,

INS A —4 MTU_CMPL_PWM_OUTPUT_OFF #g##PWMHAHE L THEALAL
MTU_CMPL_PWM_OUTPUT_ON HEPWMHEAHELTHERT S

e mL
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6.12 R_MTU_PWM_Complement_Control /A5 A —42 —&
R_MTU_PWM_Complement_Control Bt T+ 2% /37 A —% (*pemd_data) —FaZ LI FIRL £,
pemd data (%, cmd THE L2~y FIZEbE LR TRBRTIHLERH Y 7,

6.12.1 cmd = MTU_CMD_START B
Ao~ FIEERHEL, R_MTU PWM_Complement Control B%% %5 —5[%% channel (2 & % F ¥ R /VERED

HBFHTT, /N7 A—4 (*pemd data) [IE%ETTIE NULL IZF%E LT &0,

6.12.2 cmd = MTU_CMD_STOP B
Ao~ FEEERIL, R_MTU PWM_Complement_Control %t % —51%k channel (2 L % T v R /VERE D

HBFHTT, /37 A—4 (*pemd data) [IF%EHTIZ NULL IZFEE LT 7Z &0,

6.12.3 cmd = MTU_CMD_GET_STATUS B

/NF A —4% (*pemd data) | mtu_cmpl pwm chnl status t #EEROEEHT FRLAEZEELE T, 2w K
FATRRZLL F DR T A —=ZEHRA G S THRE LSRRI MEEZ IR L ET,

6.8 cmd = MTU_CMD_GET_STATUSE/AS 4 —4 —&
NFA—4 ES
o_st BAIDAY Y MRE (B, 1)
d_st BARDAY Y FHE
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6.13 R_MTU_Timer Open /N5 A —42—&
R _MTU Timer Open BA¥X CEH 3% /37 A —% (*pconfig) —E&#LLFIZRLET,

6.9 R_MTU_Timer Open/8N5 A —4 —&
NS A—4H BE

clock_src.source Ao bonv I ERELET,

clock_src.clock_edge YA IIYCERELET,

clear_src AVVEOVTERERELET,

timer_X.actions.freq (X = a, b, ¢, d) BAID TR TILIPRATGRX (X=a, b, ¢, d) DARF7IyFEH (Hz) %

HRELET,

timer_X.actions.do_action (X = a, b, ¢, d) BAICIRSILERETGRX (X=a, b, c. d) OEEZHRELET,

timer_X.actions. output (X = a, b, ¢, d) BAITIRSILERAATGRX (X=a, b, c, d) DIHFFHALRILERELES,
6.13.1 clock_src.source

clock_src.source
B = AT bIBY I ERELET,
Ay L r_mtu3_if.h
i BA MTUDEF Y RILICEITSNhI b0y ERELET,
NERY Oy Y EEIRT H5E8(E. HOLLOZBHTFD IO R— FEESLUTILF I 7
vyavEryarita—3 (MPC) OFRENBETT,
AEB 2 O v Y (PCLKC) #FIRT D581, IEEL-2 4 <EH (timer_X.actions.freq)
FYUBUGSRALEZEETERELET,
INFA—%  MTU_CLK_SRC_EXT_MTCLKA fEs vy (MTCLKAMFAAN) #HEELET,
MTU_CLK_SRC_EXT_MTCLKB NEoOvy (MTCLKBimFAA) ZHEELET.
MTU_CLK_SRC_EXT MTCLKC:*1 ##8- Bv%9 (MTCLKC #mFAAN) FHRELFET,

MTU_CLK_SRC_EXT MTCLKD¥2 ##4 Ov% (MTCLKD #FAAN) EHELET.

MTU_CLK_SRC_CASCADE *3 MTU2.TCNT @A —nN\oR— /7oA o0—%EFE
LFET,
MTU_CLK_SRC_INTERNAL MEo Ov4s (PCLKC) #iEELET,
i 1. FrRILO, 2OFAREALETT .

2. FYRILODHKREARETT,
3. FrIL1OHREARETT,

RO1AN2653JJ0150 Rev.1.50 ENESAS Page 57 of 78
2021.05.14



RZM Y IL—7

RILFI7o932834</8)LR1A=y b (MTU3a)

6.13.2

clock_src.clock _edge

clock_src.clock_edge

B = IRyl TyTEBRELET,
Ay L r_mtu3_if.h
BT MTUDEF Y RILICEITAANIA VI EAI UM EIYDERELET,

NS A—% MTU_CLK_RISING_EDGE AbERYIYOTHOU MIBBELET,
MTU_CLK_FALLING_EDGE UHETAYIYyOTHADUMIBEELET,
MTU_CLK_ANY_EDGE MIYOTHADYMIBEBELET,

wE BEL-24 <A (timer_Xactions.freq) [T&kYAD 2 by Oy oM PCLKC/ L1555
B, FEAD ROV IITMTU2TCNT DA =R 0— /"7 23 70—%BE L5
Bk, TYPCOEEFERINOHAE GIsEAYIT YD) ERVET,
6.13.3 clear_src
clear_src

B = HoUB OV TEREZHRELFET .

Ay A r_mtu3_if.h

i BA MTU D& F v RILICEFDTCNT DA VA0 ) 7TEREZRELET,

NFA—%  MTU_CLR_TIMER_A TGRADIURTIVFE#RELET,
MTU_CLR_TIMER_B TGRBDOAUARTIYFERELET,
MTU_CLR_TIMER_C 1 TGRC DA VRTFIYFEEELET,

MTU_CLR TIMER D1 TGRD DA VRF7I v FEHEELET,
MTU_CLR_SYNC BEAO VT /REEEEZ L TLSHMOF ¥ RILDH
DUROTERELET .
MTU_CLR_DISABLED TCNT DY ) 7ELZEELET,
2 FE1. FYRILO. 3. 4, 6. 7. BDOHREARETT .
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6.13.4 timer_X.actions.freq (X =a, b, c, d)

timer_X.actions.freq
B = BAIDTRTILPRATGRX (X=a,b,c,d) DaAUR7IvFEH (Hz) #HREL
F9,
ANy S r_mtud_if.h
B MTU D& F ¥ #ILIZE T2 TGR DEH (Hz) ZIEBELET.
AT ROy YICREY By Y (PCLKC) #IEELTL\SHE(F. &Y% PCLKC 0%
FBLOTGREEEME (A ME) #BETHELET,
Ao bRy IIcnEI Oy FEELTVWSEEIE. KNS A—2DIEFEIZ TGR
[CERESNIAURTIVFETOAD Y MEE LTHRONET,
INTA—H HE (Hz Bifi) Hz BRI TREIZRELES,
NEO B Y I DZEEIETGR ho Y ME (&K
FFFFh) Z#EELEJ,

we % E ATAERGE (L 3 ~ 100000000Hz TF (F+ RJL 8 DF. 1 ~ 100000000Hz TF)
F1=. clock_src.clock_edge THIT v U % %E L -5 &FERA 60000000Hz &7 Y FT,
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6.13.5

timer_X.actions.do_action (X = a, b, ¢, d)

timer_X.actions. do_action

B =
~NyH
B

R

BAIDTRTILLIRRTGRX (X=a,b,c,d) DE}EEERELET .

r_mtu3_if.h

MTU D& F ¥ RILIZETS TGR DEMEEIEELE T,

MTU i FZEHAICIEET H5E(E. HoM LHZZIHFD /O R— FRESLUTILTF

J7voarvEryarita—3 (MPC) ORENVBETT,

FNRTA—FFUTOLSICEBOEELXRBICIEET S EMNFARETT,

f51) *pconfig & LT my_timer_cfg Z#E AT 5154

my_timer_cfg.timer_a.actions.do_action
= (mtu_actions_t)(MTU_ACTION_OUTPUT | MTU_ACTION_INTERRUPT);

MTU_ACTION_OUTPUT MTU i FZHAICEEELET,

MTU_ACTION_INTERRUPT &1 AURTIVFEIYAAZHAICEELET,

MTU_ACTION_CALLBACK AVURTIVFENYAAHEHFAICLT, BYiAH
H—ERIL—FIcTaA—HFHEENDI—IL/NVvHE
MEETIEHELOEELET,

MTU_ACTION_TRIGGER_ADC*2 TGRAMDIVRF7IYFIZKHADIVN—EDk
ARSI ZEREELET,

MTU_ACTION_REPEAT £3 RODAVRTIVFEEZIATHhD D FEMEZE##
I dEIEELET,

MTU_ACTION_NONE TCGR ZFEALAGWEEICIEELE T, /3
A—REHABDLETHET S EFELETT,

1. BYRAARMBEEIERIEH SH L r_mtud_configh THREIT 2HENHY FT,

2. FyRIL0~4, 6, 7TEEEARETT,

E3 ANTA—FERELGWNEEI. BYRAAREBL—FUORATEAIAI U MEELELE
T, CDE=HEIYAHEFR (MTU_ACTION_INTERRUPT #1=(%
MTU_ACTION_CALLBACK) ##EELAGWESEIE, BICTA2A A Y MIBESELE
¥
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6.13.6 timer_X.actions. output (X = a, b, ¢, d)

timer_X.actions. output
B = BAIVIRTILLIRAATGRX (X=a,b,c,d) DImFHALARNILEEZELES,
ANy A r_mtud_if.h
i BA MTU D& F v RILICETSH TCR DIHFHALANILEFZRELFET,
ING A—%4  MTU_PIN_NO OUTPUT HHEIFFIEFLEY,
MTU_PIN_LO_GOLO MHE AL Low, IV RFPIYFTLow [HEELFET,

MTU_PIN_LO_GOHI MY AIE Low, A URFPIYFTHighlTHEELETS,
MTU_PIN_LO_TOGGLE  ##itt Al Low. IV RF7IYF TR ILEAHITEELET,
MTU_PIN_HI_GOLO MEPE AIE High, IVR7IVFTLlow [THELEY,
MTU_PIN_HI_GOHI M AL High, I R7IYFTHighlTlELET,

MTU_PIN_HI_TOGGLE  @#iti ik High, 2> R7I VY FTrIILHAIEELET,
w2 INTA—A T _GOLO, _GOHI ZfEE LHEEIF. ZANDI AT Y F T MTU iiHFiH

1% Low., HighIZREL TUREIHALRILZFERELET, UBIXaURT7IYFHAEE

LTHEHALRNIVIEIZERLEFEA

F1- _TOGGLE #$EE L1FAIE. aVRTIVFHARET HEICMTU HFOHALA

LWEGIYBZT R ILHAZTVET,
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6.14 R_MTU_Capture_Open /85 A —42 —&
R _MTU Capture Open B3 CHEH 3% /37 A —% (*pconfig) —E&#LLFITRLET,

#6.10 R_MTU_Capture_Open/N5 A —4% —&

NS A—4H BE

clock_src.source Ao bonv I ERELET,

clock_src.clock_edge YA IIYCERELET,

clock_div REI/ Oy I DRELEHEELET,

clear_src WOV ) FTEREHRELET,

capture_X.actions (X = a, b, ¢, d) AALISIRIILERETGRX (X=a, b, c. d) OHEEZRELET,

capture_X.capture_edge (X = a, b, ¢, d) AALISIRIILERETGRX (X=a, b, ¢, d) DA Ty bFv TFv AHE
SOEMTYCERELET,

capture_X filter_enable (X = a, b, c, d) ®Eg HMTUAAIHFMTIOCNX (X=a, b, c. d) D/ A X T ILAEZELFET
(n=0~4, 6. 7. 8),

6.14.1 clock_src.source

clock_src.source
B = Ao roOvIERELET,
“YE r_mtu3_if.h
i BA MTU DEF Y RILIZEITEDhO U o0y I EBELET,
NERO Oy Y EEBIRT H5HEE, HoMLOZRBWHTFD IO R— FEESLUTILF I 7
voavEryarkta—3 (MPC) OERENBLETY,
NZA—%  MTU_CLK_SRC_EXT_MTCLKA S 0y Y (MTCLKABRFAR) EHRELFET.
MTU_CLK_SRC_EXT_MTCLKB SNEY 0wy (MTCLKB iiFAAH) EHEELET,
MTU_CLK_SRC_EXT_MTCLKCZ1 #4&8- Ay o (MTCLKC #wn¥FAAN) ZHEELFT,

MTU_CLK_SRC_EXT _MTCLKD*2 #&~0v% (MTCLKD in¥FAAN) ZHELET.

MTU_CLK_SRC_CASCADE 3 MTU2.TCNT DA —nRoB0— /7oA 70—%3E%F
LF¥J,
MTU_CLK_SRC_INTERNAL A& w4 (PCLKC) #HEELET.
WwWeE E1. FrRIL0. 20HFEEARETT

F2. FyRILODHEERRETI,
3. FyrIL1OHEERBETI,
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6.14.2 clock_src.clock _edge

clock_src.clock_edge
B = oAy TyTEBRBRLET,
Ay L r_mtu3_if.h
i BA MTUDEF Y RILICEITAANIA VI EAI UM EIYDERELET,

NFA—%  MTU_CLK_RISING_EDGE ALENRYIVOTHI Y MIBEELET,
MTU_CLK_FALLING_EDGE AbTRYIVSTAIY MIEBEELET,
MTU_CLK_ANY_EDGE BMIyITHIY MIEEELET,

R EEL-ABI Ov I D5RELL (clock_div) #¥PCLKC/1 £ 5158, FEAD U+
Ay 2ICMTU2TCNT QA —N\T7A8— /73 70—%#EELEGEEFE. Ty PDEER
BHRINDHE (I5EAYT VD) ERVETS,

6.14.3 clock div
clock_div
B = NBIAYIDRBALERELET,
ANy 4E r_mtu3_if.h
i BA MTU DEF Y RILICEITH5ABI Oy I OREALEZRELET,
clock_src.clock_edge THER Y O v I ZBIRLIZIGEEERNT A -2 DEEIFEMELY

7,

NFA—%  MTU_SRC_CLK_DIV_1 Ry Ay s (PCLKC/M) ZEELET.
MTU_SRC_CLK_DIV_2 REoI Ay Y (PCLKC2) #HELET,
MTU_SRC_CLK_DIV_4 NEo 0wy (PCLKC/4) HIELET,
MTU_SRC _CLK DIV_8 R Ay %S (PCLKC/8) ZEELET.
MTU_SRC_CLK DIV_16 MERo 04 (PCLKC/M6) ZEELET.
MTU_SRC_CLK_DIV_32 RERs Ay %4 (PCLKC/32) ZIEELET .
MTU_SRC_CLK_DIV_64 AE 7 0w 4 (PCLKC/64) ZIEELET,
MTU_SRC_CLK_DIV_256 REo Av 4 (PCLKC/256) #EELET,
MTU_SRC_CLK_DIV_1024 MERZ Oy 4 (PCLKC/M024) #3EELET,

e L
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6.14.4 clear_src

clear_src
B = Ao B9V TFTERERBIRLET,
Ay L r_mtu3_if.h
i BA MTU D& F v RILICEFDTCNT DA VA0 ) TERZHRELET,

IS A—% MTU_CLR_TIMER_A TGRADA Ty b v TF Y E2EELET,
MTU_CLR_TIMER_B TGRBDA v Ty b v TF Vv EEELET,
MTU_CLR_TIMER_C 1 TGRC DA Ty bR ¥ TF v EH/ELET,
MTU_CLR_TIMER_D #* 1 TGRDDA v Ty b Fxv TFrEBELET,
MTU_CLR_SYNC RV )7 REAEEE L TLSHOF v RILDD

IUAY YT EERELET,
MTU_CLR_DISABLED TCNT OV ) 7ELEZEELET,
WE E1. FrRL0. 3, 4, 6, 7. 8DAHEEAEETT .
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6.14.5

capture_X.actions (X = a, b, c, d)

capture_X.actions

=
Ny E
I

e

6.14.6

BAIDIRFILLIRA TGRX (X=a,b,c,d) OBELEHRELFET,

r_mtu3_if.h

MTU D&EF ¥ RILICHEITD TGRDBEZIEELET .

MTIOCnm ¥ (n=0~4,6,7,8, m=A,B,C,D) 24>y rXx ¥ TF v AHIZERAT S
HBEIE. HohLOHZRBWMFD IO R— FEESLUVTILFI7UIavEYaY bA—
2 (MPC) MFEEMNKLETT,

FINRTA—FEUTOL S ICEBOEELRBFICIEET 52 EAAEETT,

f5) *pconfig & L T my_capture_cfg ZEAT 5154
my_capture_cfg.capture_a.actions
= (mtu_actions_t)(MTU_ACTION_CAPTURE | MTU_ACTION_REPEAT);

MTU_ACTION_CAPTURE 1 TGRZA YTy bx ¥ TF X EBEICRELET.
MTU_ACTION_INTERRUPT 2 ATy bFx Y TFrEIYRAAZHAIHEELET .
MTU_ACTION_CALLBACK ATy bFx Y TFrEIVAAZRFAICLT, EYA

HH—ERIL—FUIZT, A—HFEEDIA—IILINY S
B#EERTIEL5EBELET,

MTU_ACTION_TRIGGER_ADC 3 TGRADA > Fw hx ¥ FF¥I(Zkd AD I/ —
A0 L) AREBEEELET,

MTU_ACTION_REPEAT £4 BODA Ty bXx v TFrRI 24D FEIME
T AHLOEELET,
MTU_ACTION_NONE TGR #ERALALMESICHEELE T, thD/XT5A—

REMAEDOETHEET S LEFELTT,

F1. ATy bRy TF AT 5581, %3 MTU_ACTION_CAPTURE I$f8ET 52
ENHYET,

F2. BYRAHBEEIEGIEH SH L& r_mtud_config.h THET I2HENHY FT,

3. FyRIL0~4, 6, 7T HIEECAEETT,

4 ARNSA—FEEELGEWMESIE. BIYAAREBL—FUOATEIAINDI U LEELELE
T CD=HEIYIAHHFRE (MTU_ACTION_INTERRUPT E1=(%
MTU_ACTION_CALLBACK) ##HELLGEWESEE, BICT24TAD Y MIBEEELET,

capture_X.capture_edge (X =a, b, c, d)

capture_X.capture_edge

M E 24T RIIWLIRFTGRX (X=a,b,c,d) DA2TY hX¥TFY ANEEDEH
TyDERELEY,

A4 r_mtu3_if.h

B MIUDEFYRILIZEBITFRA Ty b Xv TF Y ESICHT2ENTVCOREEZLET,

N5 A—% MTU_CAP_RISING_EDGE UbENYIYOTHAIY MIEELET,

MTU_CAP_FALLING_EDGE IBbTAYIYIOTHY Y MIEEELET,
MTU_CAP_ANY_EDGE MIyITHYY MIFEELET,

Rz Tl
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6.14.7 capture_X.filter_enable (X =a, b, c, d)
capture_X.filter_enable

B E ®IHd 5 MTU AAiFEF MTIOCnX (X=A,B,C,D) O/ A X T4 ILAEHRELET (n=0
~ 4, 6, 7, 8)0
ANy A r_mtu3d_if.h

OB MIUDEFYRILICEFEZA Ty b Xy TFEBICHTEITORINL/ A X T4 ILA %%

ELET,
INT A=A true JARXRT LIV ERFHEELET,
false JARXRT LIV EENERELET,
R JARXTANEADHT) o500y o1& H5M LS r_mtud_config.h TIEET HHEM
HYFET,
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6.15 R_MTU PWM Open /A5 A—%42—%&
R_MTU PWM Open B¥t CEM 3% /37 A —% (*pconfig) —E&#LLFIRLET,

%£6.11 R_MTU_PWM_Open/s5 *—4 —&
NS A—4H BE
clock_src.source Ao bonv I ERELET,
clock_src.clock_edge YA IIYCERELET,
cycle_freq PWMEHS (Hz) Z&®ELET.
clear_src WO A ) FTEREHRELET,
pwm_mode PWME—FZHRELFT,
pwm_X.duty (X =a, b, c, d) BAITDIRFINLPRBTGRX (X=a, b, ¢, d) 2T ETa—TaHLEHREL
F9,
pwm_X.actions (X = a, b, ¢, d) AA4TTIRSILLUZXATGRX (X=a, b, c, d) OBEERELET,
pwm_X.outputs (X = a, b, ¢, d) BALAIDIRTILPRETCGRX (X=a, b, ¢, d) [T HPWMEADIHF LA
LEZRELES,
6.15.1 clock_src.source

clock_src.source

WM O=E Ao bRy ERELFET,

Ay L r_mtu3_if.h

BT MTUDEF Y RILIZEFSAOU OOy I EZRELET,
NERY By Y EEIRT HIHEFE. HoMhLOHZBREFDIIOR— FEESLIUTILFI7
vyvaveEryaryro—3 (MPC) ORENMBETT,
RE 2 O v 4o (PCLKC) %#FIRT HiH5E1E. IEE L1 PWM EH (cycle_freq) &K Y@Et]
BORLZEEEBTHRELET,

NZA—%  MTU_CLK_SRC_EXT_MTCLKA SNERY B v (MTCLKA SHFARN) ERELET,
MTU_CLK_SRC_EXT_MTCLKB SNEY 0wy (MTCLKB iFAAH) EHEELET .
MTU_CLK_SRC_EXT_MTCLKC:Z1 4 &8- Avo (MTCLKC #wFAH) ZHEELFT,
MTU_CLK_SRC_EXT _MTCLKD®2 #t&8~ Bv%9 (MTCLKD #wnFAHN) ZHRELFET,
MTU_CLK_SRC_INTERNAL MEY Ov s (PCLKC) #IEELZET,

HE 1. FerILO0, 2DMAEERHETY .
F2. FyRILODHEERBETI,
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6.15.2 clock_src.clock _edge

clock_src.clock_edge
B = IRyl TyTEBRELET,
"vri r_ mtu3_if.h
i BA MTUDEF Y RILICEITAANIA VI EAI UM EIYDERELET,

NFA—%  MTU_CLK_RISING_EDGE ALENRYIVOTHI Y MIBEELET,
MTU_CLK_FALLING_EDGE AbTRYIVSTAIY MIEBEELET,
MTU_CLK_ANY_EDGE BMIyPTHIY MIEELES,

HmE EE LT PWM EHA (cycle freq) IT&YhH Y ko Oy o h PCLKC/ & BIHEIX.
ITyPCODEEFERINDIAE GIbENY I VD) EHRYET,

6.15.3 cycle_freq

cycle_freq

W = PWM BEI# (Hz) Z8&ELZET,

Ay L r_mtu3_if.h

Ho MTU D& F ¥ RILIZETS PWM B (Hz) 2EELET.
Ao koByYICREY2BYY (PCLKC) ZIEELTWLSZEIX. &Y PCLKC O%
ALzEE8THELET,
Ao koI Y I EEELTWSGEE. ANTA—2DREMEIXEIC
TGRIZERESN PWM B IO LD MMEE L THRHOAET,

INTA—=4  HE (Hz Bif) Hz BRI CREAZIEELE T,
NEH/ OV I DHEEIETGR oY ME (X FFFFh) ##EE
LET,

e PWM E£— K 1 DiFAIE. TGRA & TGRC AEHIREL PR ZICHYET,
PWM E£— F 2 DIHEIL. clear_src TEE L= TGRAFEREL PR ZICHY FET,

6.15.4 clear_src

clear_src
B = AOUB OV TFTERERELFET,
Ay L r_mtu3_if.h
i BA MTU DEF ¥ RILIZCEFSTCNT DA 20 ) 7TERZRELET,
NZ4—%  MTU_CLR_TIMER_A TGRADIAVURTFIYFER/ELET,
MTU_CLR_TIMER_B TGRBDOUART7IYFEHEELET,
MTU CLR TIMER C#1 TGRC DA UARTFTIvFZEHEELFET,
MTU CLR TIMER D#1 TGRD DA UARTFIvFEHEELFET,

MTU_CLR_SYNC B2 )7/ BEREEZ LTOBHMOF vy RILOASI LA S 1)
TEHRELET,
MTU_CLR_DISABLED TCNT D4 U7Xt %iEFELET.
HE F1. FyRILO0, 3.4, 6, 7. SOHEETTHETT,
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6.15.5 pwm_mode

pwm_mode
B = PWME—FZBRELFET,
ANy r_mtud_if.h
BB MTU D& F ¥ RILICHETH PWM E— RFEBRELEFET .
INTA—H  MTU PWM _MODE_1E*1 PWME—F1ZEELFET,
MTU PWM_MODE_2%2 PWME—FK2ZHRELZFT,
e EF1. FrRILO0~4, 6, 7TDHEEARETT,

2. FARILO~2DHEETRETT

6.15.6 pwm_X.duty (X =a, b, ¢, d)

pwm_X.duty
B = BAITIRFILIRA TGRX (X=a,b,¢c,d) IZ0F5Ta—TaLER/ELET,
Ay L r_mtu3_if.h
it BA MTU D& F ¥ RILIZE TS PWMEROT 1 —T kb (0.1%#46) ZHELFET,
Ta1—TALICIE0% ~ 100% FTERET D EMNARETT,
INTA—H  HE (0.1% BAD) 01% B TTa—TasLZHBELET,
(0 ~ 1000)
iz PWME—F 1 DEAIL. TGRB & TGRD AT a—T A4 RELVRARIZHYET,
PWM E—F 2 ®HEAIL. clear_src THRELZTGRUAND T2 —T A REL DR ZITH
YES,
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6.15.7

pwm_X.actions (X =a, b, ¢, d)

pwm_X.actions

B =
~NyH
B

R

BAITIRTILIRXRATGRX (X=a,b,c,d) OBEEFZRELFET,

r_mtu3_if.h

MTU D& F v RILIZEITSH TGR DENMEEZIRELE T,

MTU inFZHAICIEET D5E1E. Hoh LHZLIHEFD /O R— FEES L UTILF
J7roarvEryarbto—3 (MPC) OFRENBETT,
FENTA—REUTOLS ICEROEMEZRFICIEET 2 EMNATHETT,

f51) *pconfig & L T simple_pwm cfg Z{FERHT 5155
simple_pwm_cfg.pwm_a.actions
= (mtu_actions_t)(MTU_ACTION_OUTPUT | MTU_ACTION_INTERRUPT);
MTU_ACTION_OUTPUT MTU i FZHEAICEEELE T,
MTU_ACTION_INTERRUPT 1 3 UR7IyFEIYAAZHAIEELET .
MTU_ACTION_CALLBACK AVURTIVFEIVRAAZHAIIZLT, BlYRAHAY—E
AIW—FUIZT, A—FEEDI—IL/NY Y BEREET
THELIEBELET,
MTU_ACTION_TRIGGER_ADC TGRAMaAVRF7IVFIZKBADaAVIN—2D k)
E2 HEBEREELET,
MTU_ACTION_REPEAT i£3 U0 PWM AHi2B%E PWM EHE#RGET DL 51
ELET,
MTU_ACTION_NONE TGR ZHERALLGWEEICEELET, oS4 —4%
LHABOETEET S EFELETT,

E1. BYRAHKBEIBERIEH S5H L r_mtud_configh THREIT 2HENHY T,

2. FoHRIL0~4, 6, 7 EIBEARETT,

E3 ANTA—FERELGWNMEEIK. BIYRAAREBL—FUORATEAINAI U EELELE
T, ZD=HEIYIAHEHFE (MTU_ACTION_INTERRUPT % 1=
MTU_ACTION_CALLBACK) ZHELHZWEEF. BIZZ2AIhH Y MMIBEEELE
el
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6.15.8

pwm_X.outputs (X = a, b, ¢, d)

pwm_X.outputs

B =

Yri
E

INTG A—A

R

BAIDzFFILPRAATGRX (X=a,b,c,d) [2xF % PWMHHDIHFLAIILERTE
LET,

r_mtu3_if.h

MTU D& F v RILIZE TS PWM HDimFOMEIHALRILE, AURTI Yy FROED
LRLEERELET,

MTU_PIN_NO OUTPUT HAHZIt4EFELES,

MTU_PIN_LO_GOLO MEAH AlF Low, A VRFIVFTLow ZHEELET,
MTU_PIN_LO_GOHI MEAH AlF Low, aVRF7PIYFTHighlZHEELEY,
MTU_PIN_LO_TOGGLE  ##iE Al Low, AV R7I Y FTrIILEAIIEBELET,
MTU_PIN_HI_GOLO MHPHE AT High, 3o R7IVFTLow THEELET,
MTU_PIN_HI_GOHI MEAH AIE High, aVR7IYFTHighlZHELEY,
MTU_PIN_HI_TOGGLE  ##iH AlE High, avR7IvFTrIILEAICEELET.
PWM E£— K 1 TlZ, TGRA & TGRB # &/ L1z & 12 MTIOCnA iFm 5 PWM Hh %
LFEF. Ff= TGRC & TGRD %M L= & EIZ MTIOCNnC HFmM D PWM HAZLET,
PWME— K2 Tld,. AHILCXRIZREL1 DD TGR EFDMDT2a—T AL R
RIZEREL-TGR DHMAEHLETPWMHEAHELET,

Ff- _TOGGLE #EELEBEK. AVRTFIVFHNRETHEIZMTUHFOHDLA
LWEGYBZTETILEAZITOVETHS, EXMICIEPWM E— RFTIXERALELA, 5T
i ETTHEATES CEMNAEETT .
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6.16 R _MTU_Control /85 A —4—&

R_MTU_Control BA¥t T3 % /37 A —% (*pconfig) —EALLTFITRLET,
pemd data (%, cmd THE Lz a2~y FIZEbELEREATRBRTILERH Y 7,

6.16.1 cmd = MTU_CMD_START B
X7 A—4 (*pemd_data) (21X, mtu group t EERORIDOIEHT FLAZEELET,

pcmd_data

pcmd_data

B = FRISFYRILESZTHEBEELEFT,
ANy A r_mtu3_if.h
i BA MTU OF v RILZERIEEL. RRICEESELEEICEELET,
51) pcmd_data & L T. my_group A3 %54
mtu_group_t my_group;
my_group = (mtu_group_t)(MTU_GRP_CHO | MTU_GRP_CH3 | MTU_GRP_CH4);
result = R_MTU_Control(MTU_CHANNEL_O, MTU_CMD_START, &my_group);

N5 A—% MTU_GRP_CHO FrRILESO
MTU_GRP_CH1 FrrILES1
MTU_GRP_CH2 FrrILEE2
MTU_GRP_CH3 FrRILBE3
MTU_GRP_CH4 FrR)ILES4
MTU_GRP_CH6 FrrILES6
MTU_GRP_CH7 FrRILBEST
MTU_GRP_CHS8 FrRILESS8
e F. A FrRILOAMEAT BBEE. R_MTU_Control B$ D E—351% channel DHREL. E

=5|# pcmd_data [ENULL & L TL 230y, F=5# pcmd_data THEEF ¥ RILZIETE
L=1B&1%. E—S5IHDEITEMIZHY FT,
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6.16.2 cmd = MTU_CMD_STOP K
XT A—2% (*pemd_data) (21X, mtu group t IEERORIONEET FLAZEELET,

pcmd_data

pcmd_data

B = FRISIFryrRIILBSEEHREELET,
Ay L r_mtu3_if.h
i BA MTU OF v RILEEBIEE L. FRFICEEEFELIESGEICEELET,
f51) pcmd_data & L T. my _group 2R3 %184
mtu_group_t my_group;

my_group = (mtu_group_t)(MTU_GRP_CHO | MTU_GRP_CH3 | MTU_GRP_CH4);
result = R_MTU_Control(MTU_CHANNEL_0, MTU_CMD_STOP, &my_group);

NS A—%  MTU_GRP_CHO FyrILESO
MTU_GRP_CH1 FrrILES1
MTU_GRP_CH2 FrRILEES2
MTU_GRP_CH3 FrRILEES3
MTU_GRP_CH4 FryrILES4
MTU_GRP_CH6 FrRLESG
MTU_GRP_CH7 FrRILEET
MTU_GRP_CH8 FrRrILESS
WHE . A FrRILOAMERT BB EIL. R_MTU_Control BA# D E—35I%k channel DHREL. £

=5I1# pcmd_data [& NULL IZL TL 28, =518 pcmd_data TEEF v RILEIETE
Li=B&E. E—5IHOEETEMELYET,

6.16.3 cmd = MTU_CMD_SAFE_STOP &%

Az~ REEERHX, R_MTU_Control BA¥t D% — 514 channel IZ X 2% 1 F ¥ X /AGEDH DB HHN T,
RT A—% (*pemd_data) (FF%EHTIZNULL IZEREL T ZE 0,

6.16.4 cmd = MTU_CMD_RESTART ¥

Az~ FEEERIL, R_MTU_Control BA¥t D5 —5 %% channel IZ X 5 1 F v XA EDHBAHNTT,
/XT A =4 (*pemd_data) [TERERTICNULL Z#HE L T ZI0,
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6.16.5

cmd = MTU_CMD_SYNCHRONIZE B
XT A—2% (*pemd_data) (21X, mtu group t IEERORIONEET FLAZEELET,

pcmd_data
pcmd_data
B = FRITLSFrRILESZHERIEELET,
Ay L r_mtu3_if.h
BT MTUDF ¥ RILEERIEE L. RFICEESESERICHEELET,
f51) pcmd_data & L T. my _group 2R3 %184
mtu_group_t my_group;
my_group = (mtu_group_t)(MTU_GRP_CHO | MTU_GRP_CH3 | MTU_GRP_CH4);
result = R_MTU_Control(MTU_CHANNEL_0, MTU_CMD_STOP, &my_group);
NFA—%  MTU_GRP_CHO FrYrILEFO
MTU_GRP_CH1 FryRILES1
MTU_GRP_CH2 FrR)IEE2
MTU_GRP_CH3 FyrILES3
MTU_GRP_CH4 FryrILBEF4
MTU_GRP_CH6 FyrrILES6
MTU_GRP_CH7 FYRrILEST
MTU_GRP_CH8 FyrILESS
HE . A FrRILOAMERT BB EIL. R_MTU_Control BA# D E—35I%k channel DHREL. £
=5I1# pcmd_data [& NULL IZL TL 28, =518 pcmd_data TEEF v RILEIETE
L=Bm&EF. E—5IBOEFXEMNELGYET,
6.16.6 cmd = MTU_CMD_GET_STATUS B (timer mode B¥)

timer_mode F# i,

#6.12 cmd = MTU_CMD_GET_STATUSHEf (timer modeB§) /A5 A —4—&

/NT A—2% (*pemd_data) |2 mtu_timer status t fEEROEIHT RLUAZBELET, =
¥V REITRHZLL T DR A= Z GRS IG S CTHRE LIS R ATl A K L £7,

NG A=A

M=

timer_count

BAIDAD ME

timer_running

BAIDAHI Y FAM
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6.16.7 cmd = MTU_CMD_GET_STATUS Ef (input capture mode F¥)

input capture mode FflL, /X7 A —% (*pcmd data) (2 mtu_capture status_t fEIERDOEIHT R A ZFFE L
FT, AV RIATIRFICLL T O/RT A —Z {HFRPEUG SV THE L IoEERERICEAZ R L ET,

%£6.13 cmd = MTU_CMD_GET_STATUSH; (input capture modeB§) /X5 A—4—&

INTA—4A BE
capt_X_count TGRX(X=a,b,c, YDA > Tv b+ FF vl
(X=a,b,c,d)
timer_count BAIDHI ME

6.16.8  cmd=MTU_CMD_SET_CAPT_EDGE f%

Aoy RIBERX, /37 A—4# (*pemd data) |2 mtu_capture_set edge t &AM ILIAT FL A& E L
FT, MERICEESNTZUTONRTIA—ZITESE, A 0Ty bR YT F Y DAL Ty VRIEZ B

/\,:.E_‘Li?o

%6.14 cmd = MTU_CMD_SET_CAPT EDGERB/SS5 A —4 —&

NG A=A

M=

capture_src

ATy XY TFYDAATHRE
MTU_CAP_SRC_A : MTIOCnA ¥
MTU_CAP_SRC_B : MTIOCnB i#¥
MTU_CAP_SRC_C : MTIOCnC ¥
MTU_CAP_SRC_D : MTIOCnD #F

capture_edge

ATY XX TFYDIYIHRE
MTU_CAP_RISING_EDGE : iib EtAY T v
MTU_CAP_FALLING EDGE : I FMY Ty
MTU_CAP_ANY_EDGE : BT v
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7. Ho7LJass A
Yo Ta SN, VR A L7 PR = AR—LAR—UMBEAFLTL RN,
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8. SERX AV
o T—HY—-Av=aT)L: NN—KRT7=T
RZ/T1 N — a2—HPF— v =2 T )V ~N— K7 = T
(BHRE LRI A L7 hr=J AKR—LX—=UNHAFLTLIEEN,)

4t 7R — K RZ/T1 Evaluation Board = — %" — X~ =27 /L
(B E NV R A L7 b= AR—L =B AFLTLES )

o TUZINT v T T— v/ TI = N=a—A
(WFOERENL I A LT b= AR—AR—=UNHAFLTLIEEN,)

o Z—HF—Xv=aT )L BITEREE
IAR # & BIRBEE (IAR Embedded Workbench® for Arm) 2B L CIE, IAR A— A= Umb AF LTL
ZEW,
(FBhR % TAR R — A=V B AR LT EEW,)
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R—LAR—=D LY R— R

IR P A T L7 ha= AR—L—
http://japan.renesas.com/

BRAEE

http://japan.renesas.com/contact/
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