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PWM $F1E

SPC1169 [ PWM H70H LL R 4E A

4 ZH PWM H.J0, FEAIRALPIAE AN PWM S, 78 A gmfE XM, 343 8 2 pwMm
o HH A A

THAESE K PWM filt & ADC THEE, ATA 1 PWM HHA4-48A] LUl & cPu dr ek il & ADC #%
e (SOC);

AT FH 5 ) PWM B H A 5 HLF

X HF Cycle-by-cycle X PWM, SCHF One-shot IE425C K PWM;

N HE L35 28 Comparator B S Fa PWM, HERIHRE .

& 1-1: PWM BILIhREHER]

Disable
TBCNT=TBPRD
TBCNT=0
TBCNT=CMPA

TBCTL.SYNCOSEL

Time-Based Counter (TB)

TBPRD

» PWMSYNCO

TBCTL.FRCSYNC

TBCNT=CMPD

TBCNT=TBPRD
PWMSYNCI

Load

< DCAEVTO_sync

| _IL_ TBCNT=TBPRD \ =Y

< DCBEVTO_sync
TBCNT L TBCNT=0

TBSTS.CNTDIR

COMPOL, COMPOH, ADCPPUOTZ ~ADCPPU2TZ CcoMP
ADCPPU
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EPWR
TBCNT=TBPRD —
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SR PR A AR R 2 L S PWM ISR, I 2-1 B
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20KHz

2500

1250

PWMA

PWM_InitSingleChannel (At & B S 40 F -

PWM P TE PR HR X Fx 2, F X B2 PWM counter 2 J& #THEL R -

Period = PWM_Clock_Freq / PWM_Freq/2

PA_ESR N, PWM K Clock 5 HCLK [AI4, BRIt N 100MHz, BE ) PWM EE N
20KHz, [AIILEHAN 50us. i Period = 2500;

T counter 7E4E FHGER] CMP B, K Edim, 4 NEUER] cMP B, T RAK;
5505 S AT CLOCK InitWithRCO()EX /2 CLOCK Init(), 75 PWM clock A fE4x A5 £t iR ;

KRR FAEE PWM BIEHT dead time, F P A ERITR, TTSHIEXE E R

Example Code

{

int main (void)

CLOCK_InitWithRCO(CLOCK CPU_100MHZ) ;
Delay Init();

/*

* Init the UART

*/
PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_ UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO11l, PIN _GPIO1l_UARTO_RXD) ;
UART_Init(UARTO, 38400);

/* Init PWM1 and output 20kHz waveform on channel A */
PWM InitSingleChannel (PWM1l, PWM CHA, PWM Frequency) ;
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/* Select PIN GPIOl2 as the channel A output of PWMl */
PIN_SetChannel (PIN_GPIOlZ , PIN_GPIOlZ_PWMlA) H

/* Start PWM1 */
PWM_RunCounter (PWM1) ;

while (1)
{

}

©2023 JERHETRE (Bl FIRAA 9 of 34



|
SPIN rRoL
RC-032-00044 SPC1169 PWM 1fi fH3EF A/0 e

22 PRARBIEAN WX PWM K

FEH IR TP HIRBL A LI b, AEAEE NS M B . ML IXRh B A —
AT, R LAY PWM B0 AIKEN . et B N VE T RE . [FIR EAN
(¥) PWM B8 7 B AT — € I SEIX I TH]

PWM HedRH RiE, AILAVERR RN S SRR, I B SR Ui — A fal B (0 A
WAHSEXH PWM . T EZ PWM BH T AL IZEHI 7, TUAEHEAGRAARIERR
A BEDXCAC B 7 2 T2 R P A BB X R, — R i@ i s — A PWM SBE N SE X I Ta] J&
WU A5 25 SEIX B E AN PWM i

Nl 2-2: FEX R RIoTRERIFIE] 2-3: At SEX B AN PWM R E K, o 1 i —
B PWM B, BREFRIy— XS X AN PWM ST AR

B 2-2: FEXFEHEITTHER

DBCTL.HALFCYCLE

| ]
PWMA Input l l o s1 Rising Edge Delay | s3 } % 55
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Output
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- PWM BB R RFRAL, o X RRAL PWM counter Z JE TR U0 R -
Period = PWM_Clock_Freq / PWM_Freq/2
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PL EIR 9], PWM H Clock 5 HCLK [E 47, [Rl it 100MHz, % 7€ i) PWM k412 A 20KHz,
DAL #AA 50us. #UE Period = 2500

T2 counter 7E4E _EEUES] CMPA I, KR fim, 4 FEUER] CMPA B, KRR
ER: JEFMPHEER, cMPARE, RREZLHHEK PWM B Duty BBIK, RZ7F
R

CMPB [¥1HC B 7E A BE B AP AN S e s T i
55 WA HHAT CLOCK InitWithRCO() kA& CLOCK Init(), 75 ] PWM clock AJ BE43 7 £ .

Example Code

{

int main(void)

respectively */

CLOCK_Ini tWithRCO (CLOCK_C PU_1 OOMHZ) ;
Delay Init():;

/*

* Init the UART

*/

PIN SetChannel (PIN _GPIO10, PIN GPIO1l0_ UARTO_TXD) ;
PIN SetChannel (PIN GPIOll, PIN GPIOll UARTO_RXD) ;
UART Init (UARTO, 38400);

/*

* 1. Init PWMl1 and output 20kHz waveform on channel A

*

* 2. Add 1lns dead band at falling and rising edge

*

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

PWM_InitComplementaryPairChannel (PWM1l, PWM FREQ, PWM DB NS);

/* Set PWMOA output 75% duty waveform */

u32PWMPeriod = PWMPeriod (PWM_FREQ) ;

PWM_SetCMPA (PWM1l, u32PWMPeriod / 4);

/* Select PIN GPIO12/PIN GPIOl3 as the channel A/B output of PWMl

PIN_SetChannel (PIN_GPIO12, PIN_GPIO12_ PWMI1A);
PIN_SetChannel (PIN_GPIO13, PIN_GPIO13 PWMI1B);

/* Start PWM1 */
PWM_RunCounter (PWM1) ;

while (1)
{

}
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Set Clear  Set Clear Set Clear Set Clear
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- S AbSEHAT CLOCK InitWithRCO() B2 CLOCK_Init(), 75U PWM clock AJ RE4 A 1%
- KREARE PWM JIEN dead time, H &G #HITE R, 7S IEXECE R H

Example Code

int main(void)
{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init();

/*

* Init the UART

*/

PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_UARTO_TXD) ;
PIN SetChannel (PIN GPIOll, PIN GPIOll_UARTO_RXD) ;
UART Init (UARTO, 38400);

/* Init PWM1 and output 20kHz waveform on channel A */
PWM InitSingleChannel (PWM1, PWM CHA, PWM Frequency) ;

/* Set PWM1A output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_Frequency) ;
PWM_SetCMPA (PWM1, u32PWMPeriod / 2);

/* Select PIN GPIOl2 as the channel A output of PWMl */
PIN_SetChannel(PIN_GPIOlZ, PIN_GPIOlZ_PWMlA);

/* Set CMPA load time */
PWM_SetCMPALoadTiming (PWM1, CMPCTL LOAD ON ZERO) ;

/* Enable PWM1 TBCTR = TBPRD event */

PWM SetTimeEventIntTiming (PWM1l, EQU PERIOD) ;
PWM SetTimeEventIntPeriod (PWM1l, ON_1ST EVENT) ;
PWM EnableTimeEventInt (PWM1) ;

/* Enable PWM1 Interrupt in CPU side */
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NVIC EnableIRQ(PWM1_ IRQOn) ;

/* Start PWMl1l */
PWM_RunCounter (PWM1) ;

while (1)
{

}
}

void PWM1_ IRQHandler (void)

{
uintlé_t ul6CMPAVal = 0;

ul6CMPAVal = PWM1->CMPA;

/* Change PWM duty */
if ((ulé6CMPAVal +1) >= PWM1->TBPRD)
{
PWM_SetCMPA (PWM1,0) ;
}
else
{
PWM_SetCMPA (PWM1, ul6CMPAVal + 1);
}

/* Clear interrupt flag */
PWM ClearTimeEventInt (PWM1) ;
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.
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AFE H S0C0C PWMOB 50C1C PWM1B 50C2C PWM2B ' PWM2A |
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H PWMOSYNCO PWM1SYNCO PWM2SYNCO ' PWM2B
SOC2B ' H u
vk pwm A ck pwm AT cLk_ pwm A H PWM3A
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€ ' PWMXSYNCO — 4 >
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.
PWM2SYNCO SOC3A PWM3 TBCLKSYNC PWMCFGSYNCx <— [ €~ SYNCI from TIMERO ~ TIMER2 :
| PWM3SYNCO } SOC3B PWM3A TBCLKSYNC €— [€— Input from GPIOs ¢
B v socsc PWM3B EPWRTZ0
I | ——] 5 EPWRTZ1
' PWM3SYNCO
.
.
.
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CLK = >

VER: PWMSYNCI & TR H PWMSYNCO, #H]PISEH Timer Ef GPIO.
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Disable
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Load |«
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PWM#_CLK —| Divider > LK TBCTR :

TBCTL.SYNCOSEL

Dir —»
Reset [€——
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PWM2 TBCTL.PHSEN

v l PWMSYNCI
Load |«
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I Lo TBCTL.SWFSYNC
PWM#_CLK —| Divider > CLK  TBCTR
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Reset [€—— L
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A AR
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Example Code

int main (void)

{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init();

/*

* Init the UART

*/
PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_UARTO_TXD) ;
PIN SetChannel (PIN_GPIO1l, PIN GPIOll UARTO_RXD) ;
UART Init(UARTO, 38400);

#if defined (SPC1169)
/* HV init */
eErrorState = HV_Init (&ul6PREDRIID) ;
if (eErrorState == ERROR)
{
printf ("Init HV mode FAIL\n");
return 0;
}
else
{
printf ("Init HV mode SUCCESS[ID:%d]\n", ul6PREDRIID) ;

}

/* HV parameter write enable */
eErrorState = EPWR WriteRegister (HV_REG CTLKEY, KEY USER REG) ;
if (eErrorState == ERROR)
{
printf ("Write CTLKEY register FAIL\n");
return 0;

}

/* Power up PRE-DRIVER mode*/
eErrorState = EPWR WriteRegisterField (HV_REG_PDRVCTLO, PDRVCTLO EN Msk,
PDRVCTLO_EN_ENABLE);
if (eErrorState == ERROR)
{
printf ("Power up PRE-DRIVER FAIL\n");
return 0O;

}

/* Wait for PRE-DRIVER mode become enable */
while ((ul6PREDRIDATA & PMUSTS_CPRDY READY) == 0)
{
eErrorState = EPWR _ReadRegister (HV_REG_PMUSTS, &ul6PREDRIDATA) ;
if (eErrorState == ERROR)
{
printf ("PRE-DRIVER enable FAIL[%02x]\n", ul6PREDRIDATA) ;
return 0O;
}
}

#else

/* Cofig PWM0/1/2 GPIO Function */

PIN SetChannel (PIN GPIO19, PIN GPIO1l9 PWM2B);
PIN SetChannel (PIN GPIO20, PIN GPIO20 PWM2A);
PIN SetChannel (PIN GPIO21, PIN GPIO21 PWMI1B);
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PIN SetChannel (PIN GPIO22, PIN GPIO22 PWMIA);
PIN SetChannel (PIN_GPIO23, PIN_GPIO23 PWMOB) ;
PIN SetChannel (PIN_GPIO24, PIN_GPIO24_PWMOA) ;
#endif

/* Init PWMO/PWM1l/PWM2 and output 20kHz waveform on both channel A and
channel B */

PWM_InitComplementaryPairChannel (PWMO, PWM FREQ, PWM DB_NS);

PWM InitComplementaryPairChannel (PWM1, PWM FREQ, PWM DB NS) ;

PWM InitComplementaryPairChannel (PWM2, PWM FREQ, PWM DB NS) ;

PWM2->AQCTLA = AQCTLA CAU SET LOW | AQCTLA CAD SET HIGH;

/* set the GPIO to observe the SYNC signal*/

#if defined(SPC1169)

PIN SetChannel (PIN GPIO18, PIN GPIO18 PWMSYNCO) ;

#else

PIN SetChannel (PIN GPIO31, PIN GPIO31 PWMSYNCO) ;

#endif

PWMCFG->SYNCOCTL = (PWMCFG->SYNCOCTL & (~SYNCOCTL SYNCOOEN Msk)) |
SYNCOCTL_SYNCOOEN_ENABLE;

PWMCFG->SYNCOCTL = (PWMCFG->SYNCOCTL & (~SYNCOCTL DURATION Msk)) |
SYNCOCTL_DURATION 32_PWM CLK;

/* Set PWMOA output duty */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWMO, (u32PWMPeriod * 2) /
PWM SetCMPA (PWM1, (u32PWMPeriod * 2) /
PWM_SetCMPA (PWM2, (u32PWMPeriod * 1) /

~
Ne N

~.

/* Select PWMSYNCO signal */
PWM_SetSyncOutEvent (PWMO, SYNCO DISABLE) ;
PWM_SetSyncOutEvent (PWM1, SYNCO_SYNCI_AND FRCSYNC) ;
PWM_SetSyncOutEvent (PWM2, SYNCO_SYNCI_AND FRCSYNC) ;

/* Change PWMSYNCO signal of PWMO */
PWM_SetSyncOutEvent (PWMO, SYNCO_TBCNT_ EQU ZERO) ;

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

/* Set PWMx counting down after SYNC */

PWM_SetCounterDirAfterSync (PWMO, COUNT UP) ;
PWM_SetCounterDirAfterSync (PWMl1, COUNT UP) ;
PWM_SetCounterDirAfterSync (PWM2, COUNT UP) ;

/*
* There is a delay before SYNC signal reach PWMl and PWMZ,
* so we must re-calculate the value for PWM1l and PWM2.
*/
u32ActualReloadVall = PWM CalculateSyncReloadValue (u32PWMPeriod,
COUNT_UP_DOWN,
COUNT_UP,
PWM1->CMPA,
);

u32ActualReLoadVal2 = PWM CalculateSyncReloadValue (u32PWMPeriod,
COUNT UP_DOWN,
COUNT_UP,
(PWM2->CMPA) ,
) ;

©2023 JERHETRE (Bl FIRAA 17 of 34



I
SPIN rpoL
RC-032-00044 SPC1169 PWM ffif15F A/0 |

/* Set the re-load value when SYNC signal happened */
PWM_SetSyncReloadValue (PWM1l, u32ActualReLoadVall) ;
PWM_SetSyncReloadValue (PWM2, u32ActualReLoadVal2) ;

while (1)
{

}
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Dir —»
Reset [€——
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Disable
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v PWMSYNCI
Load [«
TBCIK Mode [€—— TBCTL.CTRMODE TBCTLSWESYNC
PWM#_CLK —»| Divider »{ CLK TBCTR ’
. TBCTL.SYNCOSEL
Dir —»
Reset [€—— L
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Disable
PWM2 S
TBCTL.PHSEN
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Load [«
Mode [€«—— TBCTL.CTRMODE
- TBCLK | TBCTL.SWFSYNC
PWM#_CLK —»| Divider »{ CLK TBCTR TBCTLSYNCOSEL
Dir —>» ’
Reset [€——

—>» PWMSYNCO
Disable

ARSI s -

Example Code
int main (void)

{

CLOCK_InitWithRCO(CLOCK _CPU_100MHZ) ;

Delay Init();

/*
* Init the UART
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PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_ UARTO_TXD) ;
PIN_ SetChannel (PIN GPIO1l, PIN GPIO1ll_UARTO RXD) ;
UART Init (UARTO, ) ;

#if defined (SPC1169)
/* HV init */
eErrorState = HV_Init (&ul6PREDRIID) ;
if (eErrorState == ERROR)
{
printf ("Init HV mode FAIL\n");
return 0;
}
else
{
printf ("Init HV mode SUCCESS[ID:%d]\n", ul6PREDRIID) ;

}

/* HV parameter write enable */
eErrorState = EPWR WriteRegister (HV_REG CTLKEY, KEY USER REG) ;
if (eErrorState == ERROR)
{
printf ("Write CTLKEY register FAIL\n");
return 0O;

}

/* Power up PRE-DRIVER mode*/
eErrorState = EPWR WriteRegisterField(HV_REG_PDRVCTLO, PDRVCTLO_ EN Msk,
PDRVCTLO_EN_ENABLE);
if (eErrorState == ERROR)
{
printf ("Power up PRE-DRIVER FAIL\n");
return 0;

}

/* Wait for PRE-DRIVER mode become enable */
while ((ul6PREDRIDATA & PMUSTS CPRDY READY) == 0)
{
eErrorState = EPWR_ReadRegister (HV_REG_PMUSTS, &ul6PREDRIDATA);
if (eErrorState == ERROR)
{
printf ("PRE-DRIVER enable FAIL[%02x]\n", ul6PREDRIDATA) ;
return 0O;
}
}

#else

/* Cofig PWM0/1/2 GPIO Function */
PIN_SetChannel (PIN_GPIO19, PIN_GPIO19_ PWM2B) ;
PIN_SetChannel (PIN_GPIO20, PIN_GPIO20_ PWM2A);
PIN_SetChannel(PIN_GPIO21, PIN_GPIOZl_PWMlB);
PIN_SetChannel(PIN_GPIO22, PIN_GPIOZZ_PWMIA);
PIN_SetChannel(PIN_GPIO23, PIN_GPIOZ3_PWMOB);
PIN_SetChannel (PIN_GPIO24, PIN_GPIO24_PWMOA) ;
#endif

/* Init PWMO/PWM1l/PWM2 and output 20kHz waveform on both channel A and
channel B */

PWM InitComplementaryPairChannel (PWMO, PWM FREQ, PWM DB NS);

PWM InitComplementaryPairChannel (PWM1, PWM FREQ, PWM DB NS);

PWM InitComplementaryPairChannel (PWM2, PWM FREQ, PWM DB NS) ;

PWM2->AQCTLA = AQCTLA CAU _SET LOW | AQCTLA CAD SET HIGH;

/* Can only receive force signal of PWMO, PWM1l, PWM2 */
PWM_SetSyncOutEvent (PWMO, SYNCO DISABLE) ;
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PWM_SetSyncOutEvent (PWM1l, SYNCO DISABLE) ;
PWM_SetSyncOutEvent (PWM2, SYNCO_DISABLE) ;

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

o N

~.

~
~

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

/* Set PWMx counting up after SYNC */

PWM_SetCounterDirAfterSync (PWMO, COUNT UP) ;
PWM_SetCounterDirAfterSync (PWMl1, COUNT UP);
PWM_SetCounterDirAfterSync (PWM2, COUNT_UP) ;

/*

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

PWM_SetSyncReloadValue (PWMO, (PWMO->CMPA)) ;
PWM_SetSyncReloadValue (PWM1, 0);
PWM_SetSyncReloadValue (PWM2, (PWM2->CMPA)) ;

/* Force a software SYNC signal in PWMO PWM1l PWM2 */
PWM ForceSync (INC_PWMO | INC_PWM1l | INC_PWM2);

while (1)
{

}
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Example Code

/* set the GPIO to observe the SYNC signal*/
#if defined (SPC1169)
PIN_SetChannel (PIN_GPIOIS P PIN_GPIOIS_PWMSYNCO) ;

#else

PIN SetChannel (PIN GPIO31, PIN GPIO31 PWMSYNCO) ;

#endif

PWMCFG->SYNCOCTL = (PWMCFG->SYNCOCTL & (~SYNCOCTL SYNCOOEN Msk)) |

SYNCOCTL_SYNCOOEN ENABLE;
PWMCFG->SYNCOCTL = (PWMCFG->SYNCOCTL & (~SYNCOCTL DURATION Msk)) |

SYNCOCTL_DURATION 32 PWM CLK;
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2.5 PWM Trip Zone

ERZN ARk, FERMIKAELES, UM T RBINE, 72 %4
PE R —VIEE . aniRdE PWM % BOX M ah E B 2 E I IRENME 5, FIFEA & LRl
GAEIERFER.

- ¥ A #H(Cycle-by-Cycle, CBC)EH 4 PWM Firth, &7 F—/> PWM JEIHE B G230 CGER T H A

P R R ], B D L BB IR AN D 5
- — M (One Shot, OST)PWM #ii i, One-shot NIl &< EH 4% 1k pWM %, HIEHE

N, 15 one-shot flag 2 J& 4 B #i I I .

& 2-8: JAEAHFH

PWM Trip Zone ¥ N {5 5§ : COMP, ADCPPU, GPIO(TZ0~TZ4),

Trip Zone [3% A AN — AL W] CLRIN BB, WSR-S RN A48, W R PER BN (5 5
R w5, B VR B e g 2 s
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2.5.1 GPIO fiiz

TZ0~Tz4 5 /2K H GPIO il K55, HEER LU CBC 3k OST B4 12 FF, Xarbl
iId DC ik Se 4y DCAEVTO_force, DCBEVTO_force, DCAEVT1_force, DCBEVT1_force, f§id
i CBC 5 OST 4 72 Fiff

WA M, EOyHEARER, WA 2-10 Fxs.

& 2-10: Trip Zone ThEEHER

TBCNT=0 0
TZSEL.CBCOUT
10 Clear
TBCNT=TBPRD 0 Cycle-by-cycle »| 10
TZIC.CBCCLRPUL Mode (CBC)
TZFRC.CBC
Set CBC Trip Event
TZ Event
CPU lockup or halted ——O —O— L ot j)—) 11 &p
e
g TZIF.CBC
i TZIC.CBC = Clear .
CLKERR —-O0 O )
124 —-0 O . »{ 01
71 —-0 o
20 —-0 O~
TZSEL[8:0]
TZSEL.OSTOUT
TZIC.OST P»| Clear
One-Shot Mode o
(05T) » 10
TZFRC.OST
Set
TZSEL[17:9]
OST Trip Event
L 11 (TZEvent)
DEBUG ——O O Set g
-0 O TZIF.OST
» 10 O T21C.0ST | Clear
CLKERR —0 O »| 01
24 —-0 O ’ g
H i TZACTL
721 —-6"oH TZBCTL
20 —-0 o ¥
e
COMPOH —>| >
DCAEVTO_force q
COMPOL = pisital DCBEVTONfoice »| Trip-Zone
g DCAEVT1_force 1
Compare »| Arbitrator
ADCPPUOTZ ~ N (0C) DCBEVT1_force N
ADCPPU2TZ Subd ™M PWMA from DB i PWMA Out
T20~Tz4 | PWMB from DB » PWMB Out

ARG SEILIA T s -

Example Code
int main (void)

{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init();

/*

* Init the UART

*/

PIN SetChannel (PIN GPIO10, PIN GPIO10 UARTO_ TXD) ;
PIN_ SetChannel (PIN_GPIO11l, PIN GPIO1l UARTO_ RXD) ;
UART Init(UARTO, 38400);

printf ("Enter the test\n");
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/* Select PIN GPIOl1l3 as the channel B output of PWMl */
PIN_SetChannel(PIN_GPIOl3, PIN_GPIOl3_PWMlB);

/* Init PWM1 and output 20kHz waveform on channel B */
PWM InitSingleChannel (PWM1, PWM CHB, PWM FREQ) ;

/* Configure PWM counter as up counting mode */
PWM_SetCounterMode (PWM1, 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.
*
* Key Point: the PWM freq will be double because of the ZRO/CAU/PRD/CAD
event.
*/
PWM ActionQualifierCHB (PWM1l, AQCTLB ZRO_SET_HIGH
| AQCTLB_CAU DO _NOTHING
| AQCTLB_PRD DO NOTHING
| AQCTLB CAD SET LOW) ;

/* Set PWM1B output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM1l, u32PWMPeriod / 2);

/* Start PWM1 */
PWM_RunCounter (PWM1) ;

/*

* Trigger TZ0 event when PIN GPIO6 is low

*/

PWM_SetTZOFromGPIO(PIN_GPIOG, GPIO_LEVEL LOW) ;

/*

* De-glitch settings, if IO signal state can keep 128 PCLK cycles,
* then it will will be assumed valid

*/

PIN SetDeglitchWindow (DGCLKCTL PDIV_128);

PIN EnableDeglitch (PIN_GPIO6) ;

/* Trigger TZl event when PIN GPIO8 is low */
PWM_SetTZlFromGPIO(PIN_GPIOB, GPIO_LEVEL_LOW);

/* Trigger TZ2 event when PIN GPIO9 is low */
PWM SetTZ2FromGPIO (PIN GPIOY9, 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.

* % ok F F

The key point there is 'TZEVT_ASYNC ONLY FOR DEBUG' can not be

* set in practical engineering, it can only be used in DEBUG mode.

*/

PWM_SetOneShotTripEvent (PWM1, TRIP_EVENT TZ0, TRIP_OUTPUT_ ASYNC_OR_LATCH) ;

/*
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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.

* * * *

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

*/

PWM SetCBCTripEvent (PWM1, TRIP EVENT TZl | TRIP_EVENT TZ2,
TRIP_OUTPUT_ASYNC_OR_LATCH) ;

/*

* Set PWMl1l output as tristate upon one-shot and CBC trip event,

* need to explicitly specify actions for all 6 trip scenarios

*/

PWM_SetCHAOutputWhenTrip (PWM1, TZU_TRIP_AS TRI_STATE |
TZD_TRIP_AS TRI STATE |
DCEVTOU TRIP DO NOTHING |
DCEVTOD_TRIP DO NOTHING |
DCEVTlU TRIP DO NOTHING |
DCEVT1D _TRIP ] " DO NOTHING)

PWM_SetCHBOutputWhenTrip (PWM1, 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 EnableTripInt(PWMl TRIP INT OST);
PWM EnableTrlpInt(PWMl TRIP INT CBC)
NVIC EnableIRQ(PWM1TZ IRQn) ;
while (1)
{

Delay Ms(500);

/* Restore the output of wave in oneshot mode*/
PWM_ClearTripInt (PWM1, TRIP_INT OST);

}

void PWM1TZ IRQHandler (void)

{
if (PWM_GetOneShotTripEventFlag (PWM1, TRIP_EVENT TZO0))

{

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

PWM ClearOneShotTripEventFlag (PWMl, TRIP_EVENT TZO) ;

if (PWM_GetCBCTripEventFlag(PWMl, TRIP EVENT TZl))
printf ("TZ1l cycle-by-cycle trip event occurred\n");

PWM ClearCBCTripEventFlag (PWMl, TRIP_EVENT TZ1);

if (PWM_GetCBCTripEventFlag(PWM1, TRIP_EVENT TZ2))
printf ("TZ2 cycle-by-cycle trip event occurred\n");

PWM ClearCBCTripEventFlag (PWMl, TRIP_EVENT TZ2) ;
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PWM ClearTripInt (PWM1, TRIP_INT CEBC);

PWM ClearTripInt (PWM1l, TRIP_INT GLOBAL) ;
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2.5.2 COMP i

COMP A VENHR BT P d F , LA R ACHS L PWML FEL 3 A6, 24 SPGA % 3 2500mV I,
COMPOH fiizf) PWM #r i {5 1k, 24 SPGA R HLIRL/NT 1500mV, H COMPOL fili & PWM 15 1k,

B 2-11. By TPREETSEE

DVDD
A "
1 1 . . SPGA
L 1 G
[
§Rsense § Rsense gRsense
GNDsense
= —_ Rsense+R2
VIs = DVDD —Rsense+R1+R2
b Vesin(wt) 4 Veense/2 *¥sin(wt)
Vsense A Vis+Vsense/2 "
" . N ;|
-Vsense : L VIs-Vsense/2 ) A

COMPOH & compoL 7] LLifi if DC #& 4% ¥ty DCAEVTO_force, DCBEVTO_force ,
DCAEVT1_force, DCBEVT1_force, Fi#id CBC B{ OST /=4 Tz i, WK 2-12 iR,

FEAE %R 15 S N, 224 TZACTL, TZBCTL o', A1 DCAEVTO force, DCBEVTO_ force,
DCAEVT1_force, DCBEVT1_force #HIS#% |z 1% B N DO_NOTHING, 53 DCAEVTO_force,
DCBEVTO_force, DCAEVT1 force, DCBEVT1 force &A%t CBC % OST, EZEZF|iA Trip-Zone
Arbitrator fH,
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K& 2-12: Trip Zone ThEEHER]
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Blank window to other PWM modules
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Example Code

void PWMx_Set TZ Event (PWM REGS *PWMx)

{
/* Affected by results monitored from COMPO */
PWM EnableDCAHTripEvent (PWMx, DC_TRIP_ COMPOH) ;
PWM EnableDCAHTripEvent (PWMx, DC_TRIP_ COMPOL) ;

/*DCAEVTO0 event comes from DCAL=don't care, DCAH=high*/
PWM_SetRawDCAEVTO (PWMx, DCH_HIGH DCL X);

/* Set the filter, Filter trigger conditions is TBCNT=0%*/
PWM_SetDCFilter (PWMx, DCF_FROM RAW DCAEVTO, DCF_ALIGN ON_ZERO) ;

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

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

/* USe the filtered to deal the data from DCAEVTO */
PWM_SetDCAEVTO (PWMx, DCEVT_FILTERED) ;

/* Set the DCAEVTO as OneShot mode */
PWM_Se tOneShotTripEvent (PWMx, TRI P_EVENT_DCAEVT , TRI P_OUT PUT_LATCH) ;

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

PWM_SetCHAOutputWhenTrip (PWMx, TZU TRIP AS LOW |
TZD_TRIP_AS_LOW |
DCEVTOU_TRIP_DO_NOTHING |
DCEVTOD_TRIP_DO_NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWMx, TZU_TRIP AS LOW |
TZD_TRIP AS LOW |
DCEVTOU_TRIP DO NOTHING |
DCEVTOD_TRIP_DO_NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM EnableTripInt (PWMx, TRIP INT OST);

int main (void)

{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init();

/*

* Init the UART

*/

PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO1l, PIN_GPIOll UARTO_RXD) ;
UART Init(UARTO, 38400);

printf ("Enter the test\n");
/*
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* set the GPIO as ADC.
*/
PIN_SetChannel (PIN_GPIO0, PIN_GPIOO_ANA INO);

/*
* Set PGA in single-ended mode.
*

*/
PGA_InitSPGA (SPGA_FROM ANA INO, SPGA_GAIN_1X);

/*

* 1. Initialize comparator with 300ns deglitch filtering window.

* 2. Set DAC voltage, COMP HI's negative port is 2500mV, COMP_LO's positive
port is 1500mV

*/

COMP_Init(COMP_H, COMP_FROM SPGA OUT, SampleRgisterNVol + VolOffsetmV,
COMP_FilterWIN) ;

COMP_Init(COMP_L, COMP_FROM_ SPGA OUT, SampleRgisterNVol - VolOffsetmV,
COMP_FilterWIN) ;

/* Select the channel A/B output of PWMl respectively */
PIN SetChannel (PIN GPIO12, PIN GPIO12_ PWMIA);
PIN_SetChannel (PIN_GPIO13, PIN_GPIO13_ PWMIB) ;

PWM InitComplementaryPairChannel (PWM1, PWM FREQ, PWM DB NS) ;

/* Set PWM1A output 25% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM1, (u32PWMPeriod * 3) / 4);

/* Start counting */
PWM_RunCounter (PWM1) ;

/* Set the DC sub-module for PWM1l */
PWMx_Set TZ_Event (PWM1) ;

NVIC EnableIRQ (PWM1TZ IRQn) ;

while (1)
{
Delay Ms (1000) ;

/* Restore the output of wave in oneshot mode*/
PWM ClearTripInt (PWMl1, TRIP_INT OST) ;

}

void PWM1TZ_ IRQHandler (void)

{
if (PWM GetOneShotTripEventFlag(PWMl, TRIP EVENT DCAEVT))

{

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

PWM ClearOneShotTripEventFlag (PWMl, TRIP_EVENT DCAEVT) ;

}
PWM ClearTripInt (PWM1l, TRIP_INT GLOBAL) ;
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Example Code

int main (void)

{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init():;

/*

* Init the UART

*/

PIN_SetChannel (PIN GPIO10, PIN GPIO10_ UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO1l, PIN GPIO1l_UARTO_RXD) ;
UART Init(UARTO, 38400);

printf ("Enter the test\n");
/* Select the channel A/B output of PWMO respectively */

PIN_SetChannel (PIN_GPIO19, PIN_GPIO19_ PWMOA) ;
PIN_SetChannel (PIN_GPIO22, PIN_GPIO22_PWMOB) ;

/* set the GPIO to observe the SYNC signal*/
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PIN_SetChannel (PIN_GPIO18, PIN_GPIO18_ PWMSOCO) ;

/* Initial Basic Complementary PWM */
PWM InitComplementaryPairChannel (PWMO, PWM FREQ, PWM DB NS) ;

/* Enable PWMOSOCA output to the pin */
PWMCFG->SOCAOCTL = (PWMCFG->SOCAOCTL & (~SOCAOCTL_SOCAOEN Msk)) |
SOCAOCTL_SOCAOEN_ENABLE ;

/* Set pulse duration of PWMSOCA output to the pin */
PWMCFG->SOCAOCTL = (PWMCFG->SOCAOCTL & (~SOCAOCTL DURATION Msk)) |
SOCAOCTL_DURATION 32 PWM CLK;

/* Set PWMOA output 25% 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_1ST EVENT) ;

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

/* ADC initial */

ADC_EasyInitl(ADC, ADC_CHO, PIN GPIOO0, ADC_SOC_TRIGGER FROM PWMOSOCA) ;
ADC_EasyInitl(ADC, ADC_CH1, PIN GPIO2, ADC_SOC_TRIGGER FROM PWMOSOCA) ;
ADC_EasyInitl(ADC, ADC_CH2, PIN GPIO4, ADC_SOC_TRIGGER_FROM_PWMOSOCA) ;

/* SOCO0 averaging 4 times */

ADC_SetChannelResultAverageCount (ADC, ADC_CHO, ADC_AVERAGE COUNT 4);
ADC_SetChannelResultAverageCount (ADC, ADC_CH1l, ADC_AVERAGE COUNT 4);
ADC_SetChannelResultAverageCount (ADC, ADC_CH2, ADC_AVERAGE COUNT 4);

/* INT service routine configuration */
NVIC_SetPriority (ADCCH2_ IRQn, 1);
NVIC_EnableIRQ (ADCCH2 IRQn) ;

while (1)
{

}

void ADCCH2_ IRQHandler (void)
{
/* The result */
if (u32Count >= )
{
printf ("CHO %d\n", ADC_GetChannelResult (ADC, ADC_CHO));
printf ("CH1 %d\n", ADC_GetChannelResult (ADC, ADC_CH1)) ;
printf ("CH2 %d\n", ADC_GetChannelResult (ADC, ADC_CH2));
u32Count = 0;
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u32Count++;

/* Clear ADC SOCO INT flag */
ADC_ClearChannellInt (ADC, ADC_CH2) ;

2.6.1 MW PWM fit &z ADC KRGS
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Example Code \

/* set the GPIO to observe the SYNC signal*/
PIN_SetChannel (PIN_GPIO18, PIN GPIO18 PWMSOCO) ;

/* Enable PWMOSOCA output to the pin */
PWMCFG->SOCAOCTL = (PWMCFG->SOCAOCTL & (~SOCAOCTL_SOCAOEN_Msk)) |
SOCAOCTL_SOCAQOEN ENABLE ;

/* Set pulse duration of PWMSOCA output to the pin */
PWMCFG->SOCAOCTL = (PWMCFG->SOCAOCTL & (~SOCAOCTL DURATION Msk)) |
SOCAOCTL _DURATION 32 PWM CLK;
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