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2.1

PWM SE45

BEEHE. BesR
AT P AR o % LB PWM R, I 21 .

B 2-1: FIEEISL PWM

20KHz

PWMA

PWM_InitSingleChannel ()t & & &S00 T -

PWM T TSN H S FR AL, e #R A PWM counter Z A JHTHE T -

Period = PWM_Clock_Freq / PWM_Freq/2

CLERABI, PWM ] Clock 5 HCLK [FI#, AN 100MHz, 55E ) PWM FBR Ty
20KHz, [FUEJEIAA 50us. #iUILI Period = 2500,

T4 counter fE4E LEGER] cMP B, KB EH &, 4 TEOER] cMP B, HITERK;
25 W55 HAT CLOCK InitWithRCO() Bl /2 CLOCK Init(), 75 PWM clock AJ RE 4> 415 ;

KRR AR E PWM BIEHT dead time, FI P HAEHIFTHR, WSHIHXEE =Y

Example Code

{

int main()

FLASH WALLOW () ;

FLASH SetTiming(100000000);

/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 100MHZ) ;

Delay Init();

/*
* Init the UART
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1.Set the GPIO34/35 as UART FUNC

2 .Enable the UART CLK

* ¥ F F *

*

3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34_UART_TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/* Init PWM Sel and output 20kHz waveform on channel B */
PWM_SingleChannelInit (PWM Sel, PWM CHB, PWM Frequency)

/*

* 'PWM SingleChannellInit' had init the count mode as up and down, so,
* there is no need to call 'PWM SetCounterMode()'.

*/

/* Set PWM_SelB output 50% duty waveform */

u32PWMPeriod = PWMPeriod(PWM Frequency) ;

PWM_SetCMPB (PWM_Sel, u32PWMPeriod / 2);

/* Select GPIO37 as the channel B output of PWM Sel */
GPIO SetPinChannel (PIN PWMB, PIN PWMB CH) ;

/* Start PWM Sel */
PWM_RunCounter (PWM_Sel) ;

while (1)
{

}
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B 2-2: FREAMARE pWm

Hlf L ol ol
TBCTR = TBPRD TBCTR = TBPRD TBCTR =TBPRD TBCTR =TBPRD

CAU CAD CAU CAD CAU CAD CAU CAD
Set Clear  Set Clear Set Clear Set Clear

PR L I I S I

JARAYEAR AL PWM e B B S A0 R
- FCE CMPA 2| CMPAA I HL;
- BLE PWM HlHT;
- AT CLOCK InitWithRCO() A& CLOCK_Init(), 75U PWM clock ] BE& A 4 1%
- KREHAEE PWM LK dead time, P A AEHIT R, TS0 A E <6

Example Code

void main ()

{
FLASH_WALLOW () ;
FLASH SetTiming(200000000);
FLASH WDIS();
CLOCK_Ini tWithRCO (CLOCK_HCLK_2 OOMHZ) ;
Delay Init():;

*
Init the UART

1.Set the GPIO44/45 as UART FUNC

* %k k kN

* 2 Enable the UART CLK

*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34,GPIO34_ UART_ TXD) ;
GPIO_SetPinChannel (GPIO_35,GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init (UART,38400);

/*** PWM initial on PWMOA ***/
PWM_SingleChannelInit (PWMO,PWM CHA,620000) ;
/*** Load CMPA when TBCNT=ZERO ***/
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}

{

void PWMO_IRQHandler (void)

PWM_SetCMPALoadTiming (PWMO,ON_ZERO) ;

/*** Run counter ***/

PWM_RunCounter (PWMO) ;

/*** Initialize 50% duty cycle ***/
PWM_SetCMPA (PWMO,2500) ;

/*** Set GPIO18 as PWMOA ***/
GPIO_SetPinChannel (GPIO_18,GPIO18 PWMOA) ;
/*** Generate interrupt whenever TBCNT=TBPRD ***/
PWM_SetTimeEventIntTiming (PWMO,EQU PERIOD) ;
PWM SetTimeEventIntPeriod (PWMO,ON_1ST EVENT) ;
PWM _EnableTimeEventInt (PWMO) ;

/*** Enable PWMO Interrupt in CPU side ***/
NVIC_EnableIRQ (PWMO_IRQn) ;

while (1)
{

}

uintl6_t ul6CMPANextVal = PWM_ GetCMPA (PWMO) + 1;

/*** Update CMPA ***x/

if (ul6CMPANextVal>PWM GetPeriod (PWMO))
PWM_SetCMPA (PWMO, 0);

else
PWM_SetCMPA (PWMO, ul6CMPANextVal) ;

/*** Clear interrupt flag ***/

PWM ClearTimeEventInt (PWMO) ;
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CAU CAD CAU CAD CAU CAD CAU CAD
PWMA Set Clear  Set Clear Set Clear Set Clear

VARE
|
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ﬁ{ A Z FATTE
PWMA

Input [ 1 [
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PWM_ComplementaryPairChannellnit()fic & B & 11 F
PWM JEIE T S AR, i PR PWM counter Z JE BHTHSR AR
Period = PWM_Clock_Freq / PWM_Freq/2

PLEIR N, PWM ) Clock 5 HCLK [F40, [Altb N 200MHz, 5 #) PWM S A 20KHz,
IRl b i 1R 50us o 15 B 21 F JH 27 A7 25 IR EUE AS 1% A : Period = 200000000 / 20000 = 10000,
H T2 B N B, B DLSERr B 1A 27 A7 28 i BUE R 75 2% BN Period = Period / 2 = 5000
R

TR counter E4E FHGA T CMPA I, REBB R, 1 N HUES] CMPA I, CRBE R,

ERE: UHXMBEEEER, CMPA S, RERRZKHHE PWM I Duty 8%, <278

?ﬁ o

CMPB [0 B 7E AL B H A 52 M 5 T i H
55 WP HHAT CLOCK InitWithRCO()ER /& CLOCK Init(), 75 PWM clock AJ BE4x A 4% .

Example Code

{

int main()

FLASH_WALLOW () ;

FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;
Delay Init();

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

*
*
*
*
* 2 Enable the UART CLK

*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34_UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/*
1. Init PWM_Sel and output 20kHz waveform on channel A

*
*

* 2. Add lus dead band at falling and rising edge

*

* 3. Channel B output the channel A waveform which added DB

*/
PWM ComplementaryPairChannellnit (PWM Sel, PWM FREQ, PWM DB NS);
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/* Set PWM_SelA output 75% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM_Sel, u32PWMPeriod / 4);

/* Select the channel A/B output of PWM Sel respectively */
GPIO SetPinChannel (PIN PWMA, PIN PWMA CH) ;
GPIO_SetPinChannel (PIN_PWMB, PIN PWMB CH) ;

/* Start PWM _Sel */
PWM_RunCounter (PWM_Sel) ;

while (1)
{

}
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FEAE PWM SRR, AN FE PwM [EEATAHALIRZD , IXI R BAHS PWM IR AR 2k
J5 EEBLFZE TR
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2.4.1 HELEE
FKEE D Te I 2 FP R S EAE PWM Bl bk kA% 5, SPC1168 7 DAL Bk [Fl 20 2 &R

I8E % N PWMO->PWM1->PWM?2 DL K2 PWM3->PWM4->PWMS5, UNE 2-5 Afs.

B 2-5: ZEKRR
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COMPAH v COMPOH PWMOSYNCI TZ0to TZ4 COMPOH PWM3SYNCI TZ0to TZ4 ' R
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' (]
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ADCPPUSTZ  § '
— PWMOSYNCO PWM3SYNCO ' PWM1A
SOCOA : ck pwm 4 ok Pwm A ! PWM1B
(]  — L ———
SOCOB ' H PWM2A
S0C0C ' H PWM2B
SOC1A ' TMRx_SYNCI GPIO_SYNCI TMRx_SYNCI GPIO_SYNCI : PWM3A
(]
SOC1B H v v v v : PWM3B
S0C1C v COMPOH PWM1SYNCI TZ0 to TZ4 COMPOH PWMA4SYNCI TZ0to TZ4 ! PWMA4A
AFE | soc2a E ! PWRTZ0/1" ! fowrTz0/® ! PWM4B
: : <
SOC28B ! COMP4AL Clock Error COMP4AL Clock Error H PWM5A 6
S0C2C ! SOC1A PWM1 BCLKSYNC SOC4A PWM4 BCLKSYNC H PWM5B P
SOC3A ' SOC1B PWM1A SOC4B PWM4A : |
(]
SOC3B H S0C1C PWM1B 50C4C PWM4B ' o)
S0C3C : PWM1SYNCO PWM4SYNCO !
SOC4A : ck pwm 4 ck_Pwm A PWMXSYNCO ! pwmsynco | M
' [ — —> —»{ MUX |— » U
SOC4B ' ' o
S0CAC ' H
SOCS5A ' TMRx_SYNCI GPIO_SYNCI TMRX_SYNCI GPIO_SYNCI :
H MUX
SOCs8 ' v v v v ¥ H
S0C5C +  COMPOH PWM2SYNCI TZ0 to TZ4 COMPOH PWM5SYNCI TZ0to TZ4 !
L}
: EPWRTZ0/1" : EPWRTZO/1" 770 '
PWMOSYNCO $ ' L ' / D — H
j———— : COMP4L Clock Error COMP4L Clock Error TZ1 H
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' <«—— Mmux
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(] ¢
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L}
CLK_PWM ' ck pwm 4 ck_pwm A '
K f—— = |—> = |_> :
O ey R /L
NASEE"-% A N N . N,
F&:  PWMSYNCI & 72K H PWMSYNCO, &R LK H Timer 5 GPIO.
Yps > T = 7 —
14 of 39 ©2024 Jie® iR CRfE) AIRA A




|
SPIN rroL
___

RC-032-2403019 SPC1168 PWM {# FH¥5H C/0

AN R GRS SR 1T RRFEETRE, I 2-6 fias:

- PWMO fffE TBCTR=0 15 5i# T PWMSYNCO )it s

- PWMO PWMSYNCO % 4 i3 PWM1 PWMSYNCI 2438 PWM1 AHA ;

- T PWM1 {ffE PWMSYNCI {2 5385 PWMSYNCO %, iX{#4% PWM1 PWMSYNCO 125
A LLA 2] PWM2, FFEUE PWM2 FHA ;

Zptn FRCE, B PWMOTBCTR=0 K Z, [E2F PWMO, PWM1, PWM2 Z [f]f]

AL

B 2-6: ZEKAFP

PWMO UCIAE
TBCTL.PHSEN
v PWMSYNCI
Load Je—— -
Mode |€&—— TBCTL.CTRMODE
o TBCLK TBCTL.SWFSYNC
PWM#_CLK —{ Divider »{ CLK TBCTR
- TBCTL.SYNCOSEL
Dir —»
Reset [€——
TBCTR=0
PWMSYNCO
TBCTR=TBPRD
Disable
PWM1 T
TBCTL.PHSEN
v PWMSYNCI
Load |«
B Mode |€&—— TBCTL.CTRMODE TBCILSWESYNG
PWM#_CLK —»| Divider > CLK TBCTR ’
) TBCTL.SYNCOSEL
Dir —»
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TBCTL.PHSEN
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Load [«
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Example Code

int main()
{
FLASH WALLOW () ;
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();
CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;
Delay Init();

/
Init the UART

1.Set the GPIO34/35 as UART FUNC

2.Enable the UART CLK

* ok ok Kk Kk *

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34 UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35_ UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/* Select GPIO18/19 as the channel A/B output of PWMO respectively */
GPIO_SetPinChannel (GPIO_18, GPIO18_ PWMOA) ;
GPIO_SetPinChannel (GPIO_19, GPIO19 PWMOB) ;
/* Select GPIO20/21 as the channel A/B output of PWMl respectively */
GPIO_SetPinChannel (GPIO_20, GPIO20_PWMI1A) ;
GPIO_SetPinChannel (GPIO_21, GPIO21_ PWMI1B) ;
/* Select GPI022/23 as the channel A/B output of PWM2 respectively */
GPIO_SetPinChannel (GPIO_22, GPIO22_ PWM2A) ;
GPIO_SetPinChannel (GPIO_23, GPIO23 PWM2B) ;

/* Init PWM on both channel A and channel B */
PWM_ComplementaryPairChannelInit (PWMO, PWM FREQ, PWM DB NS);
PWM ComplementaryPairChannellInit (PWMl, PWM FREQ, PWM DB NS);
PWM ComplementaryPairChannellInit (PWM2, PWM FREQ, PWM DB NS);
PWM_ActionQualifierCHA (PWM2, CAU_SET LOW|CAD_SET HIGH) ;

/* Set PWMxA output duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWMO, (u32PWMPeriod * 2) / 3);
PWM_SetCMPA (PWM1, (u32PWMPeriod * 2) / 3);
PWM_SetCMPA (PWM2, (u32PWMPeriod * 1) / 3);

PWM_SetSyncOutEvent (PWMO, TBCTL BIT SYNCOSEL_TBCNT EQU ZERO) ;
PWM_SetSyncOutEvent (PWM1, TBCTL_BIT SYNCOSEL SYNCI_AND FRCSYNC) ;

/* Enable PWM synchronization */
PWM_EnableSync (PWMO) ;
PWM EnableSync (PWM1) ;
PWM_EnableSync (PWM2) ;

/* Set PWMx counting up after SYNC */
PWM_SetCounterDirAfterSync (PWMO, COUNT UP) ;
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PWM_SetCounterDirAfterSync (PWMl1, COUNT UP) ;
PWM_SetCounterDirAfterSync (PWM2, COUNT UP);

/* Set the re-load value when SYNC signal happened */
PWM_SetSyncReloadValue (PWM1l, (PWM1l)->CMPA.all);
PWM_SetSyncReloadValue (PWM2, ((PWM2)->CMPA.all));

/* Start counting */
PWM_RunCounter (PWM2) ;
PWM_RunCounter (PWM1) ;
PWM_RunCounter (PWMO) ;

while (1)
{

}
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24.2 EEEFES
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Dir —>»
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—>» PWMSYNCO
Disable

ARSI R R -

Example Code
int main()

{
FLASH WALLOW() ;

FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_ HCLK 200MHZ) ;
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Delay Init();

/
Init the UART

1.Set the GPIO34/35 as UART FUNC

2 .Enable the UART CLK

* % % % ok *

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34_UART_TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init (UART, );

GPIO_SetPinChannel (PIN_PWM2A, PIN_PWM2A CH);
GPIO_SetPinChannel (PIN_PWM2B, PIN_PWM2B CH) ;

GPIO_SetPinChannel (PIN_PWM1A, PIN_PWM1A CH);
GPIO_SetPinChannel (PIN_PWM1B, PIN_ PWM1B CH) ;

GPIO_SetPinChannel (PIN_PWMOA, PIN_PWMOA CH);
GPIO_SetPinChannel (PIN_PWMOB, PIN_PWMOB_CH) ;

/* Init PWM on both channel A and channel B */

PWM ComplementaryPairChannelInit(PWM 0O, PWM FREQ, PWM DB NS);
PWM ComplementaryPairChannelInit(PWM_1, PWM FREQ, PWM DB NS);
PWM ComplementaryPairChannelInit(PWM_2, PWM FREQ, PWM DB NS);
PWM_ActionQualifierCHA (PWM 2, CAU_SET LOW|CAD_SET HIGH);

/* Disable all SYNCO */

PWM_SetSyncOutEvent(PWM_O, TBCTL_BIT_SYNCOSEL_DISABLE);
PWM_SetSyncOutEvent(PWM_l, TBCTL_BIT_SYNCOSEL_DISABLE);
PWM_SetSyncOutEvent(PWM_2, TBCTL_BIT_SYNCOSEL_DISABLE);

/* Set PWMOA output duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM_0, (u32PWMPeriod * 2) /
PWM SetCMPA (PWM_1, (u32PWMPeriod * 2) /
PWM SetCMPA (PWM 2, (u32PWMPeriod * 1) /

~
Ne N

~.

/* Enable PWM synchronization */
PWM_EnableSync (PWM _0) ;
PWM _EnableSync (PWM 1) ;
PWM EnableSync (PWM_2) ;

/* Set PWMx counting up after SYNC */

PWM_SetCounterDirAfterSync (PWM 0, COUNT_UP) ;
PWM_SetCounterDirAfterSync (PWM_ 1, COUNT_UP) ;
PWM_SetCounterDirAfterSync (PWM_2, COUNT_UP) ;

/*

* Set the value will be loaded to TBCNT after SYNCI signal.
*/

PWM_ SetSyncReloadValue (PWM 0, (PWMO)->CMPA.all);
PWM_SetSyncReloadValue (PWM_1, 0);
PWM_SetSyncReloadValue (PWM 2, (PWM2)->CMPA.all);

/*Start counting*/
PWM_RunCounter (PWM_2) ;
PWM_RunCounter (PWM 1) ;
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PWM_RunCounter (PWM 0) ;

/* Assert software SYNC on PWM1/2/0 */
PWM_ForceSync (INC_PWMO | INC PWMl | INC_PWM2) ;

while (1)
{

}
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2.5 PWM
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2.5.1 GPIO fill R B EAH
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Example Code

/* This macro is used to get the PWM period with a specified frequency */
##define PWMPeriod (u32PWMFreqgHz)

( (CLOCK_GetModuleClock (PWM_MODULE) ) /u32PWMFreqHz) /2;

#define PWM_FREQ 20000
/* 20kHz PWM */

#define PWM Sel PWM2

#define PIN_ PWMB GPIO_39
#define PIN PWMB CH GPIO39_ PWM2B
#idefine PWMTZ_ IRQOn Sel PWM2TZ IRQOn
#define PIN TZO GPIO 0
#define PIN TZl GPIO 1
#define PIN Tz2 GPIO_4
uint32 t u32PWMPeriod;

int main()
{
FLASH WALLOW() ;
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;
CLOCK_InitWithRCO (CLOCK_ HCLK 200MHZ) ;
Delay Init();

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

2 .Enable the UART CLK

* % F ok * *

3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34 UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35_UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/* Init PWM Sel and output 20kHz waveform on channel B */
PWM_SingleChannelInit (PWM_Sel, PWM CHB, PWM_FREQ) ;

/* Configure PWM counter as up counting mode */
PWM_SetCounterMode (PWM_Sel, COUNT_DOWN) ;

/*

* The PWM counting mode is set to be up-down by default, as a result, we
need

* to re-config the AQCTLA register, which is used for controlling the PWM
output

* action when ZRO/CAU/PRD/CAD (for more information, please read the PWM
application

* note) event had happened.
*
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* Key Point: the PWM freq will be double because of the ZRO/CAU/PRD/CAD
event.
*/
PWM ActionQualifierCHB (PWM_Sel, AQCTLB ALL ZRO_SET HIGH
| AQCTLB_ALL CAU DO ] NOTHING
| AQCTLB . ALL PRD DO NOTHING
| AQCTLB | ALL CAD SET '_LOW) ;

/* Set PWM_SelB output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM_Sel, u32PWMPeriod / 2);

/* Select the channel B output of PWM Sel */
GPIO_SetPinChannel (PIN_PWMB, PIN PWMB CH) ;

/* Start PWM Sel */
PWM RunCounter (PWM_ Sel) ;

/* Trigger TZ0 event when GPIO is low */
PWM_SetTZOFromGPIO (PIN TZ0, GPIO LEVEL LOW) ;

/* Trigger TZl event when GPIO is low */
PWM_SetTZlFromGPIO(PIN_TZl, GPIO_LEVEL_LOW);

/* Trigger TZ2 event when GPIO is low */
PWM SetTZ2FromGPIO (PIN TZ2, GPIO LEVEL LOW) ;

/*
* Set TZ0 as one-shot trip event. The one-shot mode means once the
* corresponding event has happened, the PWM waveform will stop, and
* will not start until the flag is cleared.
*
* The key poiny there is 'TZEVT ASYNC_ ONLY FOR DEBUG' can not be
* set in practical engineering, "it can only be used in DEBUG mode.
*/
PWM_SetOneShotTripEvent (PWM_Sel, TRIP_EVENT TZO,
TRIP_OUTPUT_ ASYNC_OR_LATCH) ;

/*

Set TZ1 and TZ2 as CBC trip event. The symbol 'CBC' means once the
corresponding event has happened, the PWM waveform will stop, but
start again at the next PWM CLK period with do nothing manually.

* F * *

* The key point there is the same as 'PWM_SetOneShotTripEvent()'

*/

PWM_SetCBCTripEvent (PWM_Sel, TRIP_EVENT TZ1l | TRIP_EVENT TZ2,
TRIP_OUTPUT ASYNC OR_LATCH) ;

/*
* Set PWMO output as tristate upon one-shot and CBC trip event,
* need to explicitly specify actions for all 6 trip scenarios
*/

PWM_SetCHAOutputWhenTrip (PWM_Sel, TZU _TRIP_AS TRI_STATE |
TZD_TRIP_AS TRI STATE |
DCEVTOU_TRIP_DO_NOTHING |
DCEVTOD_TRIP DO NOTHING |
DCEVTlU TRIP DO NOTHING |
DCEVTlD TRIP DO NOTHING),

PWM_SetCHBOutputWhenTrip (PWM_Sel, TZU_TRIP_AS TRI_STATE |
TZD_TRIP AS_TRI_STATE |
DCEVTOU_TRIP DO _NOTHING |
DCEVTOD_TRIP DO NOTHING |
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DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP DO NOTHING) ;

PWM _EnableCBCTripInt (PWM Sel) ;
PWM _EnableOneShotTripInt (PWM_Sel) ;

NVIC EnableIRQ(PWMTZ_IRQn Sel);
while (1)
{

Delay Ms(500);

/* Restore the output of wave in oneshot mode*/
PWM ClearOneShotTripInt (PWM Sel) ;

}

void PWM2TZ_ IRQHandler (void)

{
uint32_ t u32TZStatus = PWM2->TZSTS.all;
if (u32TZSstatus & TZSTS_ALL TZ0OST_OCCUR)
{

printf ("TZ0 one-shot trip event occurred\n") ;

PWM2->TZSTSCLR.bit.TZ00ST = 1;

if (u32TZStatus & TZSTS ALL TZ1CBC_OCCUR)
printf ("TZ1l cycle-by-cycle trip event occurred\n");

PWM2->TZSTSCLR.bit.TZ1CBC = 1;

if (u32TZstatus & TZSTS_ALL TZ2CBC_OCCUR)
printf ("TZ2 cycle-by-cycle trip event occurred\n");

PWM2->TZSTSCLR.bit.TZ2CBC = 1;
}

PWM ClearTripGlobalInt (PWM2) ;
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#define PWM U PWM5
#define PWM _V PWM1
#define PWM W PWM2
#define LINK_PWM U SEL_PWM5
#define GPIO_PWM U H GPIO_28
#define GPIO_PWM V_H GPIO_20
#define GPIO_PWM W H GPIO_22
#define GPIO_PWM U H SEL GPIO28_ PWM5A
#define GPIO_PWM V_H SEL GPIO20_PWM1A
#define GPIO_PWM W H SEL GPIO22_ PWM2A
#define GPIO PWM U L GPIO_29
#define GPIO PWM V_ L GPIO 21
#define GPIO_PWM W L GPIO_23
#define GPIO_PWM U L SEL GPIO29_ PWM5B
#define GPIO_PWM V_L SEL GPIO21_PWM1B
#define GPIO_PWM W I SEL GPIO23_ PWM2B
#define PGAO_CH P PGAO_CH P ADCS8
#define PGAO_P_ PIN GPIO_8
#define PGAl_CH P PGAl_CH_P_ADC10
#define PGAl_P PIN GPIO_10
#define PGA2 CH P PGA2 CH P _ADC12
#define PGA2_P PIN GPIO_12
#define PWM_FREQ 20000 /* 20kHz
PWM */
#define PWM DB_NS 1000 /*
1000ns */
#define PWM CMPA 2500 /* the

CPMA value for all three */

#define PWM BlankWIN Size 100 /* 100
TBCNT CLK */

#define PWM Blank Offset 50 /* 50
TBCNT CLK */

#define COMP_FilterWIN 300 /*
300ns */

#define SampleRgisterNVol 1650 /*
Sampler register negative voltage : 1650mvV */

#define VolOffsetmV 550 /* COMP

monitor voltage range offset */

void PWMx Set Digiter Compare (PWM REGS *PWMx)
{
/* Affected by results monitored from all three phases */
PWM_EnableDCAHTripEvent (PWMx, DC_TRIP_COMPOH |
DC_TRIP_COMP1H |
DC_TRIP_COMP2H |
DC_TRIP_COMPOL |
DC_TRIP_COMP1L |
DC_TRIP_COMP2L) ;

PWM_SetRawDCAEVTO (PWMx, DCH HIGH DCL X);
/* Set the filtered event as the final DCAEVTO, and trigger TZ sb-model when

DCH is high */
PWM_SetDCAEVTO (PWMx, DCEVT_FILTERED) ;

28 of 39 ©2024 Jig#HTRHYL (R FIRAF



|
SPIN rroL
___

}

l.Configure DC event filter

2.Input is DCAEVTO, apply blank window with original polarity

* ¥ F F ¥

* 3.Set the blank window position relative to TBCNT=0
*/
PWM_SetDCFilter (PWMx, DCF_FROM RAW _DCAEVTO, DCF_ALIGN ON_ZERO) ;

/* Set blank window size as 100 TBCLK and offset as 50 TBCLK */
PWM_SetDCFilterBlankWindow (PWMx, PWM BlankWIN Size, PWM Blank Offset);

/* Enable PWM DC filter blank function */
PWM _EnableDCFilterBlank (PWMx) ;

PWM_SetOneShotTripEvent (PWMx, TRIP_EVENT DCAEVT, TRIP_ OUTPUT_ LATCH) ;

/* Set output to tri-state upon DCAEVTO trip event */

PWM_SetCHAOutputWhenTrip (PWMx, TZU_TRIP_AS TRI_STATE |
TZD_TRIP_AS TRI STATE |
DCEVTOU TRIP DO NOTHING |
DCEVTOD TRIP DO NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWMx, TZU_TRIP_AS_TRI_STATE |
TZD_TRIP AS_TRI_STATE |
DCEVTOU_TRIP_DO_NOTHING |
DCEVTOD_TRIP_DO_NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM_EnableDCAEVTOTripInt (PWMx) ;

RC-032-2403019 SPC1168 PWM {¥i FHIEFS C/0

/*

* This function output Trip-Phase waveform for BLDC (Brushless Derect Current)

*/
void PWM Output Trip Phase(void)
{

/*

* Init PWM5/1/2 and output 20kHz waveform on both channel A and channel B.

*/

PWM ComplementaryPairChannellInit(PWM U, PWM FREQ, PWM DB NS);
PWM ComplementaryPairChannelInit(PWM_V, PWM FREQ, PWM DB NS);
PWM_ComplementaryPairChannelInit(PWM_W, PWM_FREQ, PWM_DB_NS);

/* Start counting */

PWM_RunCounter (PWM U) ;
PWM_RunCounter (PWM V) ;
PWM_RunCounter (PWM W) ;

/* PWM5 set CMPA and loading the same value to PWM1/2 synchronously */
PWM LinkCMPA (PWM V, LINK PWM U);
PWM LinkCMPA (PWM W, LINK PWM U);

PWM_SetCMPA(PWM_U, PWM_CMPA) ;
}
int main|()
{

FLASH_WALLOW() ;

FLASH SetTiming ( )/
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/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK InitWithRCO(CLOCK HCLK 200MHZ) ;
Delay Init();

/
Init the UART

1.Set the GPIO34/35 as UART FUNC

2.Enable the UART CLK

* ok ok ok Kk *

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34 UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35_ UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/*

* As the title described, we suppose GPIO8/10/12(ADC8/10/12) can be used to
sample the voltage

* of current sampling resistor in the BLDC circuit. so, we need to set the
GPIOs as ADCs.

*/

GPIO_SetPinAsAnalog (PGAO_P_PIN);

GPIO_SetPinAsAnalog (PGAl_P PIN);

GPIO_SetPinAsAnalog (PGA2_ P PIN);

/*
* Set PGA in differential ended mode.
*
* 1.Set the GPIO8 (ADC8)/GPIO10 (ADC10)/GPIOl12 (ADC12) as the P-input of the
PGAO/PGA1l/PGA2.
*

2.Set the DAC1l as the N-input of the PGAO/PGAl/PGA2.

*
*
* 3.Set the PGAO/PGAl/PGA2 amplitude scale as 4x.

*

* 4 Enable the PGAO/PGAl/PGA2.

*/

PGA Differentiallnit(PGAO, PGAO_CH P, PGAO_CH N DACl, PGA_SCALE 8X);
PGA Differentiallnit(PGAl, PGAl CH P, PGAl_CH N DACl, PGA_SCALE 8X);
PGA Differentiallnit(PGA2, PGA2 CH P, PGA2 CH N DACl, PGA_SCALE 8X);

/* Set DACl output 1.65V */
COMP_SetDACVoltage (DACl, SampleRgisterNVol) ;
COMP_EnableDAC (DAC1) ;

/*

* 1. Initialize comparator with 300ns deglitch filtering window and set
over

* current value as 2.2V.

* 2. Set DAC 2 & 3 as the comparator too-High trigger input and too-low
trigger input.

* 3. Set DAC 2 (too-high trigger input) output 1.65V + 0.55V = 2.2V

*/

COMP_Init(COMP_0_ HI, COMPO_FROM PGAOP_OUT, SampleRgisterNVol + VolOffsetmV,
COMP_FilterWIN) ;

COMP_Init(COMP_O0_LO, COMPO_FROM PGAOP_OUT, SampleRgisterNVol - VolOffsetmV,
COMP_FilterWIN) ;
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COMP_Init(COMP_1 HI, COMP1l FROM PGAlP OUT, SampleRgisterNVol + VolOffsetmvV,
COMP_FilterWIN);

COMP_Init(COMP_1 1O, COMP1_FROM PGAlP_OUT, SampleRgisterNVol - VolOffsetmV,
COMP_FilterWIN) ;

COMP_Init(COMP_2 HI, COMP2_ FROM PGA2P OUT, SampleRgisterNVol + VolOffsetmvV,
COMP_FilterWIN) ;

COMP_Init(COMP_2 LO, COMP2_FROM PGA2P OUT, SampleRgisterNVol - VolOffsetmV,
COMP_FilterWIN);

/* Select GPI028/29 as the channel A/B output of PWM5 respectively */
GPIO SetPinChannel (GPIO PWM U H, GPIO PWM U H SEL);
GPIO_SetPinChannel (GPIO PWM U L, GPIO PWM U L SEL);

/* Select GPIO20/21 as the channel A/B output of PWMl respectively */
GPIO SetPinChannel (GPIO PWM V_H, GPIO PWM V H SEL);
GPIO SetPinChannel (GPIO PWM V L, GPIO PWM V L SEL);

/* Select GPI022/23 as the channel A/B output of PWM2 respectively */
GPIO SetPinChannel (GPIO PWM W H, GPIO PWM W H SEL);
GPIO SetPinChannel (GPIO PWM W L, GPIO PWM W L SEL);

/* Generate a tri-phase waveform */
PWM Output_Trip Phase();

/* Set the DC sub-module for PWM U */
PWMx Set Digiter Compare (PWM U) ;

/* Set the DC sub-module for PWM V */
PWMx Set Digiter Compare (PWM V) ;

/* Set the DC sub-module for PWM W */
PWMx_ Set Digiter_ Compare (PWM W) ;

NVIC EnableIRQ(PWM5TZ IRQn) ;

while (1)

{
Delay Ms( ),

/* Restore the output of wave in oneshot mode*/
PWM_ClearOneShotTripInt (PWM U) ;
PWM_ClearOneShotTripInt (PWM V) ;
PWM ClearOneShotTripInt (PWM W) ;

}

void PWM5TZ_IRQHandler (void)

{
uint32 t u32TZStatus = PWM5->TZSTS.all;

if (u32TZStatus & TZSTS_ALL DCAEVTO_OCCUR)
{

printf ("Digital compare A event 0 one-shot trip event occurred\n");

PWM5->TZSTSCLR.bit.DCAEVTO = 1;
}

PWM ClearTripGlobalInt (PWM5) ;

©2024 JERHETRE (L) FIRAA 31 of 39



SPIN rpoL
RC-032-2403019 SPC1168 PWM {¥i FH3EF c/0 |

2,53 HENRE

FEFARHLAUE, 38 EEOR—A PWM BE AL — Xl JEIX I BEAMBOY, 2 5 244 P R BTl
AR S NG ] 2-14 Fos . £ S R R T, 228 AR FLA Cuottage 78
L, 3] COMP X H AR HLZ Cuottage HIFRL HEAT LB, 478 M IR AL T- I P S (A 2RI, COMP K
fu ke PWM EAE S, XN PWM BOREEALAR, LA Cuotage JTURTA L, HIKF#MK, FERE/S M
o FCIBE vE FELI EET AT L

B 2-14. HENBEERR

I
e [T

TEARSZB F, WA 75 B AL
- —XPHAEIX ) H AN ;
- X comP fil i PWM 21 ;

T X N 21 75 ZE R A2, A — > PWM B HH PR R SR IX IR B AN AN AT AT, HLR
PRI W& 2-15 s, & EMRBIERE TH-—A4 PWM, £ 1 27 AR FEg, TS
BPWM [P B AT B, B B A R IX AN US55 (RIS Xt A ik = A 1 5%
i, SXAE N AN AT 32

3 2-15: HEH—A PWM P24 #3E X B AMNE T

| |
PWMxA ‘ | H
|
| |
| |
| |
| T |
| | |
; P
PWMxB ! o
1 L
| | |

e (LTI

32 of 39 ©2024 JRE TR (R FRAH



SPIN o
TROL )
| RC-032-2403019 SPC1168 PWM {# FHIEF C/0

FRBMEBCRIEIL T, RERAIPIA PWM, AP BIP L BRIOY, FLEGEA PWM 5L
o ARILZ R AAELC BLICRNIOMY,  BOREA e A2 SCHR I 7 K

ARSI FroR -
#define PWM BlankWIN Size 100 /* 100
TBCNT CLK */
#define PWM Blank Offset 50 /* 50
TBCNT CLK */
#define COMP_FilterWIN 300 /*
300ns */
/* This macro is used to get the PWM period with a specified frequency */
##define PWMPeriod (u32PWMFreqgHz)
( (CLOCK_GetModuleClock (PWM MODULE) ) /u32PWMFreqHz) /2;
#define PWM_FREQ 20000 /* 20kHz
PWM */
uint32 t u32PWMPeriod;
uint32 t u32Duty = 75;

void PWMX Set Digiter Compare (PWM REGS *PWMx)

{
/* Set DCAH from COMPOH */
PWM_EnableDCAHTripEvent (PWMx, DC_TRI P_COMPOH) H

PWM_SetRawDCAEVT1 (PWMx, DCH_HIGH DCL X);

/* Set the filtered event as the final DCAEVT1l, and trigger TZ sb-model when
DCH is high */
PWM_SetDCAEVTI1 (PWMx, DCEVT_FILTERED) ;

/*
1.Configure DC event filter

*

*

* 2.Input is DCAEVT1l, apply blank window with original polarity
*

*

3.Set the blank window position relative to TBCNT=0
*/
PWM_SetDCFilter (PWMx, DCF_FROM RAW DCAEVT1, DCF_ALIGN_ON_ZERO) ;

/* Set blank window size as 100 TBCLK and offset as 50 TBCLK */
PWM_SetDCFilterBlankWindow (PWMx, PWM BlankWIN Size, PWM Blank Offset);

/* Enable PWM DC filter blank function */
PWM EnableDCFilterBlank (PWMx) ;

PWM_SetCBCTripEvent (PWMx, TRIP_EVENT DCAEVT, TRIP OUTPUT_LATCH) ;

int main|()

{
FLASH WALLOW () ;

#if defined (SPC1158)
FLASH SetTiming(100000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_Ini tWithRCO (CLOCK_HCLK_l OOMHZ) ;
#telse
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FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO(CLOCK HCLK 200MHZ) ;
#endif

Delay Init();

/
Init the UART

1.Set the GPIO34/35 as UART FUNC

2 .Enable the UART CLK

* % * F F * ¥

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_ 34, GPIO34 UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/* Select output of PWMO respectively */
GPIO_SetPinChannel (GPIO_18, GPIOl18 PWMOA) ;

/* Select output of PWMl respectively */
GPIO_SetPinChannel (GPIO_20, GPIO20_PWMI1A) ;

/* Init PWM on both channel A */
PWM_SingleChannelInit (PWMO, PWM CHA, PWM FREQ) ;
PWM_SingleChannelInit (PWM1, PWM CHA, PWM FREQ) ;

/* Set PWMxA output duty waveform */

u32PWMPeriod = PWMPeriod (PWM_FREQ) ;

PWM_SetCMPA (PWMO, ((u32PWMPeriod * u32Duty) / 100));
PWM_SetCMPA (PWM1, ((u32PWMPeriod * (100 - u32Duty)) / 100));

PWMO->AQCTLA.all = AQCTLA ALL ZRO_SET HIGH /* set high when CNT=Zero */
| AQCTLA ALL CAU_SET LOW; /* set low when TBCNT=CMPA and
TBCNT is counting up */

PWM1->AQCTLA.all = AQCTLA_ALL_PRD_SET_HIGH /* set high when TBCNT=TBPRD
*/
| AQCTLA_ALL_CAD_SET_LOW; /* set low when TBCNT=CMPA and
TBCNT is counting down */

/* Use the SYNCO to Sync phase */
PWM_SetSyncOutEvent (PWMO, TBCTL_BIT SYNCOSEL_TBCNT EQU ZERO) ;
PWM_SetSyncOutEvent (PWM1, TBCTL BIT SYNCOSEL DISABLE) ;

/* Enable PWM synchronization */
PWM_EnableSync (PWM1) ;

/* Set PWMx counting up after SYNC */
PWM_SetCounterDirAfterSync (PWMl1, COUNT UP) ;

/* Set the re-load value when SYNC signal happened */
PWM_SetSyncReloadValue (PWM1, 0);

/* Start counting */
PWM_RunCounter (PWMO) ;
PWM_RunCounter (PWM1) ;
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/*

* As the title described, we suppose GPIOS8 (ADC8) can be used to sample the
voltage

* of current sampling resistor in the BLDC circuit. so, we need to set the
GPIOs as ADCs.

*/
GPIO_SetPinChannel (GPIO_8, GPIO8 ADCS) ;
COMP_Init(COMP_0 HI, COMPO_ FROM ADCS, , COMP_FilterWIN) ;

/* Set the DC sub-module */
PWMX Set Digiter_ Compare (PWMO) ;
PWMX Set Digiter Compare (PWM1) ;

/* Set output to tri-state upon TZ trip event */

PWM_SetCHAOutputWhenTrip (PWMO, TZU_ TRIP_AS LOW |
TZD_TRIP_DO_] NOTHING |
DCEVTOU TRIP DO_NOTHING |
DCEVTOD _TRIP ] DO NOTHING |
DCEVTlU TRIP ] DO NOTHING |
DCEVTlD TRIP DO NOTHING) ;

PWM_SetCHAOutputWhenTrip (PWM1, TZU_TRIP_DO_NOTHING |
TZD_TRIP_AS_LOW |
DCEVTOU_TRIP_DO_NOTHING |
DCEVTOD_TRIP DO _NOTHING |
DCEVT1U_TRIP DO NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM _EnableDCAEVT1TripInt (PWMO) ;
PWM _EnableDCAEVT1TripInt (PWM1) ;

NVIC EnableIRQ(PWMOTZ IRQn) ;
NVIC EnableIRQ(PWM1TZ IRQn) ;
while (1)

{

}
}

void PWMOTZ_ IRQHandler (void)

{
uint32_ t u32TZStatus = PWMO->TZSTS.all;

if (u32TZSstatus & TZSTS_ALL DCAEVT1 OCCUR)

{
printf ("PWMO DCAEVT1 OCCUR occurred\n") ;

PWMO->TZSTSCLR.bit.DCAEVT1 = 1;
}

PWM ClearTripGlobalInt (PWMO) ;
}

void PWM1TZ IRQHandler (void)

{
uint32_ t u32TZStatus = PWM1->TZSTS.all;

if (u32TZstatus & TZSTS_ALL DCAEVT1 OCCUR)

{
printf ("PWM1 DCAEVT1 OCCUR occurred\n") ;
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PWM1->TZSTSCLR.bit.DCAEVT1

PWM ClearTripGlobalInt (PWM1) ;

1;
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Example Code

int main|()

{

FLASH_WALLOW () ;

FLASH SetTiming(200000000);

/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;

Delay Init();

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

2 .Enable the UART CLK

*
*
*
*
*
*
*

3.Set the rest para
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*/
GPIO_SetPinChannel (GPIO_34, GPIO34_UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35_UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;
UART Init (UART, );

/* Initial Basic Complementary PWM */
PWM_ComplementaryPairChannelInit (PWMO, PWM FREQ, PWM DB_NS);

/* Set PWM5B output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM SetCMPA (PWMO, (u32PWMPeriod * 3) / 4);

/* Start counting */
PWM_RunCounter (PWMO) ;

/* PWM trigger timing selecting */
PWM_SetSOCATiming (PWMO, EQU_ZERO) ;

/* PWM trigger period selecting */
PWM_SetSOCAPeriod (PWMO, ON_15TH EVENT) ;

/* Enable PWM SOCA trigger */
PWM_EnableSOCA (PWMO) ;

/*
* ADC SOCO Init
*/
GPIO_SetPinChannel (GPIO_8, GPIO8 ADCS) ;
ADC Init(ADC_SOC 0O, ADC SHA P ANA IN8, ADC SHA N GND, SHA AND SHB SHC,
ADCTRIG_PWMOSOCA);

/* Set SOCO sample 4 times (272) at every convert */
ADC_SetAverageCnt (ADC_SOC_0, ADCSOCCTLO_BIT AVGCNT AVG_4) ;

/*
* ADC SOC1l Init, the configuration of SH, trigger source,
* averaging times, sampling count, conversion count will be
* ignored and keep the same as SOCO.
*/
GPIO_SetPinChannel (GPIO_ 4, GPIO4_ADC4) ;
ADC_Init(ADC_SOC_1, ADC_SHB P ANA IN4, ADC_SHB N GND, SHB,
ADCTRIG_PWMOSOCA) ;

GPIO_SetPinChannel (GPIO_14, GPIO14_ADC14);
ADC_Init(ADC_SOC_2, ADC_SHC_P_ANA IN14, ADC_SHC_N_GND, SHC,
ADCTRIG_PWMOSOCA) ;

/* INT service routine configuration */
NVIC SetPriority (ADCO_IRQn, 1);
NVIC EnableIRQ(ADCO IRQn) ;

PWMCFG->SOCAOCTL.bit.SOCAOEN = SOCAOCTL BIT SOCAOEN ENABLE;
PWMCFG->SOCAOCTL.bit.POL = SOCAOCTL_BIT_ POL_ACTIVE_HIGH;
PWMCFG->SOCAOCTL .bit.DURATION = SOCAOCTL ALL DURATION 32 PWM CLK;
GPIO_SetPinChannel (GPIO_8, GPIO8_PWMSOC) ;

while (1)
{

}
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void ADCO_IRQHandler (void)

{
/* The result of SHA/B/C is stored in RESULTO0/1/2 respectively */

/* Result gotten from 'ADC_GetResult()' can be a negative value or a
positive value*/

i32result0 = ADC_GetResult (ADC_SOC_0) ;

i32resultl = ADC_GetResult (ADC_SOC_1);

i32result2 = ADC_GetResult (ADC_SOC_2) ;

printf ("ADC SOCO Voltage = %2fV(Raw data is %d)\n",
(double)ValueToVoltage (i32result0), i32resultO);

printf ("ADC SOCl Voltage = %2fV(Raw data is %d)\n",
(double)ValueToVoltage (i32resultl), i32resultl);

printf ("ADC SOC2 Voltage = %2fV(Raw data is %d)\n",
(double)ValueToVoltage (i32result2), i32result?);

/* Clear SOCO INT */
ADC_ClearIntO();

Delay Ms (3000);

2.6.1 WM WM fili R ADC REES S
Al LUK PWM fili % ADC SRFE(E St B A5 PWMSOC TR 5] JEIE% H , %y HL 45 7 I 28 Wi

Example Code
PWMCFG->SOCAOCTL.bit.SOCAOEN = SOCAOCTL_BIT_SOCAOEN_ENABLE;
PWMCFG->SOCAOCTL.bit.POL = SOCAOCTL BIT POL_ACTIVE_HIGH;
PWMCFG->SOCAOCTL.bit.DURATION = SOCAOCTL ALL DURATION 32 PWM CLK;
GPIO_SetPinChannel (GPIO_8, GPIO8 PWMSOC) ;
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