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11

ECAP #Eid

SPC11X8/SPD11X8 % — Enhanced capture (ECAP)HA T, FH T HRHU A5 24 s A I UK 1 i 1)

\\\\\

SPC11X8/SPD11X8 ] ECAP Hiytn] LLFH{E L N IhAk:
o N ER TR LB e T

o RIS S BRI K A b

o FERIDINE B G HAEE

SPC11X8/SPD11X8 [ ECAP ¥yt LI R 5

o T 32bit MTTETES, HRSERIA 5ns (45 200MHz) /10ns (B £l 100MHz);
o ANFEMFRF AR A AR

o ATLLINZ K 4 N I (VR IR B 1) 152 B 1 e SR M

o ANNFEAFEEA FARHA R L i i

o Single shot ML T AT LAFIUR 4 />4 (1B [ 38K

e Continuous HEZX T F I (BB AE M TE 4 PR BEPEIR G2 i X

o AIRALNTI AL

o DL EFTA R T — AN N

o W ECAP B UAVE IR, AT DARC B A PWM Hinth .

FIEREL

1F ECAP RN FEh, CV&A FHIMRSh R BT R sh, KK 8 A P~ AR, Wisk 1-1 A
# 1-2 IR

F1-1: ECAP EENFIFE

F4 Thee XS4 A

ECAP_APWMSetActiveHigh(ECAPx) 24 ECAP EHH WM AU, B 24 CAPTSCNT

HHZT CMP B ECAP it i HL T
ECAP_APWMSetActiveLow(ECAPX) 24 ECAP EH PWM AR ZUI, B 24 CAPTSCNT

BAHZT CMP I ECAP i I P
ECAP_RunCounter(ECAPX) i e ECAP IS [a] %28 .
ECAP_StopCounter(ECAPx) K [4 ECAP IS a] %28 .
ECAP_SetSyncReloadValue(ECAPX, BEE CAPTSCNT 7L [H) 20 2 Ji F n#k B f .

u32Vval) U32Val:CNT fin# A -

ECAP_EnableSync(ECAPx) i m8 4% FH X H M K £ W

CAPTSCNT=CAPCNTPHS.
ECAP_DisableSync(ECAPx) KA FE HAE
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ECAP_ForceSync(ECAPx)

5] CAPCNTPHS=CAPTSCNT.

ECAP_OneshotReArm(ECAPXx)

AT — IR Re-arm Dk

ECAP_EnableOneshotMode(ECAPx)

{#BE One-shot &3\,

ECAP_DisableOneshotMode(ECAPx)

F[f] One-shot ThfE .

ECAP_SetEventDiv(ECAPx,

BEFF I

u16Div) U16Div: 7350 R 5.
ECAP_EnableEventResetCounter(ECAPX, {§§E CAPTSCNT TEAH N HAF & £ I} Reset.

eCapEvt) eCapEvt: 2527 ECAP_EvtEnum,
ECAP_DisableEventResetCounter(ECAPX, 4] CAPTSCNT £E 40 N 44 &K AL I Reset.

eCapEvt) eCapEvt: Z$27Y ECAP_EvtEnum,
ECAP_SetEventTriggeredOnRisingEdge(ECAPX, BB AN FARLE A KA

eCapEvt) eCapEvt: 2527 ECAP_EvtEnum,
ECAP_SetEventTriggeredOnFallingEdge(ECAPX, 1 B A B HATE T FRIE R A

eCapEvt) eCapEvt: M(Z$2E7 ECAP_EvtEnum.
ECAP_SetCounterValue(ECAPX, B T8 CAPTSCNT %A .

u32CntVal) u32Cntval: THEEE
ECAP_EnableCEVTOInt(ECAPX) {HHE S+ 0 1 o
ECAP_DisableCEVTOInt(ECAPX) KHAIFHAF 0 T .
ECAP_EnableCEVT1Int(ECAPX) {EREFAF 1 1 o
ECAP_DisableCEVT1Int(ECAPX) KPFHAF 1 .
ECAP_EnableCEVT2Int(ECAPX) fEREHAF 2 HrR W o
ECAP_DisableCEVT2Int(ECAPX) KA HAF 2 R W .
ECAP_EnableCEVT3Int(ECAPX) fEREHAF 3 HIrP o
ECAP_DisableCEVT3Int(ECAPX) KA HAF 3 R W .

ECAP_EnableCounterOverflowInt(ECAPx)

{EHETTH 2% CAPTSCNT %5 H P T .

ECAP_DisableCounterOverflowInt(ECAPx)

FH T E 2% CAPTSCNT %5 H AP T .

ECAP_EnableCounterEqualPRDInt(ECAPXx)

{#fE 11245 CAPTSCNT=PRD 1.

6 of 19

©2019 Spintrol Limited




____J
SPIN rpoL

SPC11X8/SPD11X8 ECAP Hiytfdi 5 Fg

ECAP_DisableCounterEqualPRDInt(ECAPX)

x5S CAPTSCNT=PRD 1147,

ECAP_EnableCounterEqualCMPInt(ECAPx)

{#hE it 2 45 CAPTSCNT=CMP 1l .

ECAP_DisableCounterEqualCMPInt(ECAPXx)

x2S CAPTSCNT=CMP 117,

ECAP_Enablelnt(ECAPx, {5 BEAH . A 1) H T

elntEvt) elntEvt: %5357 ECAP_IntEnum.
ECAP_Disablelnt(ECAP, K PRV . 4 () A

elntEvt) elntEvt: %5357 ECAP_IntEnum,
ECAP_GetCEVTOIntFlag(ECAPx) IRECHAF 0 [ R BT AR
ECAP_GetCEVT1IntFlag(ECAPx) REHA 1P WARiC.
ECAP_GetCEVT2IntFlag(ECAPX) SRECEAF 2 (R W bR ic
ECAP_GetCEVT3IntFlag(ECAPx) IRECHAF: 3 (R AR

ECAP_GetCounterOverflowIntFlag(ECAPx)

FREL CAPTSCNT %t i R B bR .

ECAP_GetCounterEqualPRDIntFlag(ECAPXx)

$REL CAPTSCNT=PRD (1] i#Ric

ECAP_GetCounterEqualCMPIntFlag(ECAPx)

$RHU CAPTSCNT=CMP (11 -H B b5ic

ECAP_GetGloballntFlag(ECAPXx)

S E IS LY AN

ECAP_IsGloballntPending(ECAPX)

S EIE LY AN

ECAP_GetIntFlag(ECAPX,
elntEvt)

SRECHH B A5 1 W ic .
elntEvt: %535 ECAP_IntEnum.

ECAP_ForceCEVTOInt(ECAPX) sl & AR A 0 B BT
ECAP_ForceCEVT1Int(ECAPX) S R AR A 1 B .
ECAP_ForceCEVT2Int(ECAPX) S R AR A 2 BT
ECAP_ForceCEVT3Int(ECAPX) sl R AR AT 3 B .

ECAP_ForceCounterOverflowInt(ECAPx)

BRI 2 CAPTSCNT %5 H It .

ECAP_ForceCounterEqualPRDInt(ECAPx)

B % 2 CAPTSCNT=PRD 7.

ECAP_ForceCounterEqualCMPInt(ECAPx)

o & 4 CAPTSCNT=CMP 1.
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ECAP_Forcelnt(ECAPX,
elntEvt)

SER ) 2 A R L ) A T BT o
elntEvt: %535 ECAP_IntEnum.

ECAP_ClearCEVTOInt(ECAPX) TGRS 0 k.
ECAP_ClearCEVT1Int(ECAPX) RS 1 .
ECAP_ClearCEVT2Int(ECAPX) TEBREAE 3 b,
ECAP_ClearCEVT3Int(ECAPX) TEBREAE 3 b,

ECAP_ClearCounterOverflowInt(ECAPx)

75K CAPTSCNT ¥ H it o

ECAP_ClearCounterEqualPRDInt(ECAPx)

V&% CAPTSCNT=PRD 1l

ECAP_ClearCounterEqualCMPInt(ECAPx)

154 CAPTSCNT=CMP 1l

ECAP_ClearGloballnt(ECAPx)

15 ECAP 425 kT .

ECAP_ClearInt(ECAPx,
elntEvt)

T BRAR L A 1 BT

ECAP_WALLOW/(ECAPX)

G ECAP 27 {728 5 #1E .

ECAP_WDIS(ECAPx)

R ECAP &5 A7 28 5 #AE .

£12:  ECAP BE IR

e Thee kSHui 8
ECAP_CaptureModelnit(ECAPX, VIUE1k ECAP 1E A4 Capture 820, FH# e T1E.

ePinNum) ePinNum: ECAP #iI A\ PIN 15,
ECAP_APWMModelnit(ECAPx, WItE Ak ECAP 15 APWM KK, FHfH R TAF.

ePinNum, ePinNum: APWM #irth 1] PIN JiI 5 .

u32PwmFreq) u32PwmFreq: APWM #iH FIAIHR .
ECAP_APWMSetDuty(ECAPX, % E ECAP 1E )y APWM IS a5 o

u32PwmbDuty) u32PwmbDuty: (572 HAE (0~1000000)
ECAP_SetInputPin(ECAPX, BE ™ GPIO 1E N ECAP [\ PIN il

ePinNum) ePinNum: 25255 GPIO_PinEnum.
ECAP_SetSyncFromGPIO(ECAPx, WE— GPIO 1ENFIE HAFE.

ePinNum, ePinNum: H#z525%! GPIO_PinEnum.

ePinLevel) ePinLevel: #Z525%Y GPIO_LevelEnum.
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2.1

ECAP 524

ECAP Absolute Operation In Continue Mode SZ4
Ao, 4@ R ECAP {E Continue 2 N LA Absolute 5 28 TAE HI7R~ B

e SCE B 4 R AR B X R E

Example Code

/* This macro is used to get the PWM period with a specified frequency
*/
#define PWMPeriod (u32PWMFreqHz)

( (CLOCK_GetModuleClock (PWM MODULE) ) /u32PWMFreqHz) /2;

#define PWM FREQ 10000 /* 10kHz PWM */

/*usd the count to calculate the period*/

#define CNTTOFREQ (x) (CLOCK GetModuleClock (ECAP MODULE) / (x))

uint32 t TStampO, TStampl, TStamp2, TStamp3;
uint32 t u32PWMPeriod;

1E main()¥, HE4T ECAP IFEATL B

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();

/~k
* Init the UART

* 1.Set the GPI044/45 as UART FUNC

* 2.Enable the UART CLK

* 3.Set the rest para

©2019 Spintrol Limited 9 of 19
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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, 38400);

/* Init PWM5, PWM freq will be set as 20kHz in this function */
PWM SingleChannelInit (PWM5, PWM CHA, PWM FREQ) ;

/* Set PWM5A output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM FREQ) ;
PWM_SetCMPA(PWM5,u32PWMPeriOd / 2);

/* ECAP Init */
ECAP CaptureModelInit (ECAP,GPIO_28);

/* Select GPIO57 as the channel A output of PWM5 */
GPIO_SetPinChannel (GPIO 28,GPI0O28 PWM5SA) ;

/* Set the count do not reset back to zero when event happened */
ECAP DisableEventResetCounter (ECAP, ECAP CEVTO);
ECAP DisableEventResetCounter (ECAP, ECAP CEVTI1);
(
(

’

’

ECAP DisableEventResetCounter (ECAP, ECAP CEVT2
ECAP DisableEventResetCounter (ECAP, ECAP CEVT3

)
)
)
) ;
/* Only Enable EVT3 INT */
ECAP DisableCEVTOInt (ECAP);
ECAP DisableCEVT1Int (ECAP);
ECAP DisableCEVT2Int (ECAP);

/* Enable overflow Int */

ECAP_EnableCounterOverflowInt (ECAP) ;

/* Enable global interrupt of EACP */
NVIC EnableIRQ(ECAP IRQn);

/* Start PWM5 */
PWM RunCounter (PWM5) ;

while (1) { }

10 of 19
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void ECAP_ IRQHandler (void)

{
uint32 t cnt;

TStampO = ECAP->CAP0O.all;
TStampl ECAP->CAPl.all;
TStamp2 ECAP->CAP2.all;
TStamp3 = ECAP->CAP3.all;

cnt = ((TStamp2 - TStampO) + (TStamp3 - TStampl)) / 2;
printf ("Frequency = %dHz\n", CNTTOFREQ (cnt));

/*

* Key Point : the follow two step must keep the position as it was and
*do not change. Reason : if global INT clear after CEVT3 INT, there
*may be another CEVT3 INT happened, then IRQHandler will enter
*immediately when CEVT3 clear, this will cause a disordered value in
* CAPO~3.

*/

/* Clear global INT of ECAP */

ECAP ClearGloballInt (ECAP);

/* Clear CEVT3 */
ECAP ClearCEVT3Int (ECAP) ;

©2019 Spintrol Limited 11 of 19
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2.2 ECAP Delta Operation In Continue Mode 3Z4
AR, 23JE7R% ECAP £ Continue 120 T LA Delta J5 2 TAE (7541

e SR B 4 JR AR B K E S

Example Code

/* This macro is used to get the PWM period with a specified frequency
*/

#define PWMPeriod (u32PWMFregHz)
((CLOCK_GetModuleClock (PWM MODULE) ) /u32PWMFreqHz) /2;

/* Usd the count to calculate the period */
#define CNTTOFREQ (x) (CLOCK_GetModuleClock (ECAP_MODULE) / (X))

#define PWM_FREQ 10000 /* 10kHz PWM */

uint32 t u32PWMPeriod;

uint32 t TStampO, TStampl, TStamp2, TStamp3;

£ main()/, #E{T ECAP [HFEAN &

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 GPIO44/45 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);

12 of 19 ©2019 Spintrol Limited
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CLOCK_EnableModule (UART MODULE) ;
UART Init (UART, 38400);

/* Init PWM5, PWM freq will be set as 20kHz in this function */
PWM SingleChannelInit (PWM5, PWM CHA, PWM FREQ) ;

/* Set PWM5A output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM FREQ) ;
PWM_SetCMPA(PWMS,u32PWMPeriod / 2);

/* ECAP Init */
ECAP CaptureModelInit (ECAP,GPIO_28);

/* Select GPIO57 as the channel A output of PWM5 */
GPIO_SetPinChannel (GPIO 28,GPIO28 PWM5A) ;

/* Only Enable EVTO INT */
ECAP DisableCEVT1Int (ECAP);
ECAP DisableCEVT2Int (ECAP);
ECAP DisableCEVT3Int (ECAP);

/* Enable overflow INT */
ECAP EnableCounterOverflowInt (ECAP);

/* Enable global INT of EACP */
NVIC EnableIRQ (ECAP_IRQn) ;

/* Start PWM5 */
PWM_ RunCounter (PWM5) ;

while (1)
{

©2019 Spintrol Limited 13 of 19
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‘ Example Code ‘
void ECAP IRQHandler (void)

{

uint32 t cnt;

TStampO = ECAP->CAPO.all;
TStampl ECAP->CAPl.all;
TStamp2 ECAP->CAP2.all;
TStamp3 = ECAP->CAP3.all;

cnt = ((TStamp2 + TStampl) + (TStamp3 + TStampO)) / 2;
printf ("Frequency = %dHz\n", CNTTOFREQ (cnt));

/*

* Key Point : the follow two step must keep the position as it was
and do not change.

*

* Reason : if global INT clear after CEVT3 INT, there may be another
CEVTO INT happened, then

* IRQHandler will enter immediately when CEVTO clear, this will cause
a disordered value in

* CAPO~3.

*/

/* Clear global INT of ECAP */

ECAP ClearGloballInt (ECAP);

/* Clear CEVTO */
ECAP _ClearCEVTOInt (ECAP);

14 of 19 ©2019 Spintrol Limited
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2.3  ECAP Absolute Operation In One-shot Mode 324
Ao, 2BE7R ECAP £ One-shot #3 LA Absolute J5 2 TAE 71
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/* This macro is used to get the PWM period with a specified frequency
*/

#define PWMPeriod (u32PWMFregHz)

((CLOCK_GetModuleClock (PWM MODULE) ) /u32PWMFreqHz) /2;

/* Usd the count to calculate the period */
#define CNTTOFREQ (x) (CLOCK_GetModuleClock (ECAP_MODULE) / (X))

#define PWM FREQ 10000 /* 10kHz PWM */
#define ECAP PIN GPIO_ 28 /* ECAP PIN */
#define ECAP PIN GPIO FUNC  GPIO28 GPIO28 /* ECAP PIN act as GPIO
function */

#define ECAP PIN PWM FUNC GPIO28 PWM5A  /* ECAP PIN act as PWM

function */

uint32 t u32PWMPeriod;
uint32 t TStampO, TStampl, TStamp2, TStamp3;

7E main()/, #H{T ECAP [HFEAN &

Example Code ‘

int main ()

{
FLASH_WALLOW();
FLASH SetTiming (200000000) ;
/* Disable flash write access after flash operation had done */
FLASH_WDIS();
CLOCK_InitWithRCO(CLOCK_HCLK_2OOMHZ);

Delay Init();

/*
* Init the UART

* 1.Set the GPIO44/45 as UART FUNC

* 2.Enable the UART CLK

©2019 Spintrol Limited 15 of 19
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*

* 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 PWM5, PWM freq will be set as 20kHz in this function */
PWM SingleChannelInit (PWM5, PWM CHA, PWM FREQ) ;

/* Set PWM5A output 50% duty waveform */
u32PWMPeriod = PWMPeriod (PWM FREQ) ;
PWM_SetCMPA(PWM5,u32PWMPeriOd / 2);

/* ECAP Init */
ECAP CaptureModelInit (ECAP,ECAP_PIN);

/* Set ECAP as onshot mode */
ECAP_ EnableOneshotMode (ECAP) ;

/* Set EVT DIV to 1 */
ECAP SetEventDiv (ECAP,1);

/* Set the count do not reset back to zero when event happened */
ECAP DisableEventResetCounter (ECAP, ECAP CEVTO
(ECAP, ECAP_CEVTI1
(
(

’

’

ECAP DisableEventResetCounter

’

ECAP DisableEventResetCounter (ECAP, ECAP CEVT2

)
)
)
ECAP DisableEventResetCounter (ECAP, ECAP_CEVT3)

’

/*

* As discribed in technical reference manual, the ECAP event prescaler
is implemented

* with existing clock divider IP, so there is extra four event cycles
(regarded as clock

* cycles to the divider) required to initialize the divider after
power-up. For one shot

* mode, in which the user cares about exactly each incoming event,
the first 4 events may

* not work correctly. So we need software work-around to purposely
generate 4 dummy events

* via GPIO toggling in Gen 3 products to intialize the event prescaler.

©2019 Spintrol Limited
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*/

/*
* EVT INT are opened in 'ECAP CaptureModeInit', the 4 dummy events

may cause dummy INT,

* so disable all EVT INT when senting the 4 dummy event to the ECAP

module.

*/
ECAP DisableCEVTOInt (ECAP
ECAP DisableCEVT1Int (ECAP
(
(

’

’

’

ECAP DisableCEVT2Int (ECAP
ECAP DisableCEVT3Int (ECAP

’

_— — ~— @~

/* Set the ECAP PIN as the INPUT GPIO function in order to sent 4 dummy

event */

GPIO_SetPinChannel (ECAP_PIN,ECAP PIN GPIO FUNC);
GPIO WritePin (ECAP_PIN,GPIO_LEVEL LOW) ;
GPIO_SetPinDir (ECAP_PIN, GPIO OUTPUT) ;

/* Toggle the ECAP PIN 4 times as 4 events */

GPIO TogglePin (ECAP_PIN);
GPIO TogglePin (ECAP_ PIN);
(
(

’

GPIO TogglePin (ECAP_PIN
GPIO TogglePin (ECAP_PIN

’

)
)
)
)

ECAP->CAPIC.all = OxFFEFEFEELE;

the 4 dummy events) */
ECAP_ OneshotReArm (ECAP) ;

/* Enable the EVT INT */
ECAP_EnableCEVT3Int(ECAP);

/* Enable overflow INT */
ECAP EnableCounterOverflowInt (ECAP);

/* Enable global interrupt of EACP */
NVIC EnableIRQ (ECAP_IRQn) ;

/* Dummy Event may cause accidental INT,

J* mm e ———— Steps for fixing BUG :

So clear all INT there */

/* RE-arm ECAP event count register (in order to clear the impact of

/* Select ECAP_PIN as the channel A output of PWM5 */

©2019 Spintrol Limited
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GPIO_SetPinChannel (ECAP_PIN,ECAP PIN PWM FUNC) ;

/* Start PWM5 */
PWM RunCounter (PWM5) ;

while (1)
{

}

VERE: PLEFRE main F1, 8 T URAMEAF ST BB —ANEREG, 3G 00T B AF Work-around gk 75
VE, MR EFALE TRM (Technical Reference Manual) HG HH ek .

FEFR T RR R, AT BN AR K 5 -
void ECAP IRQHandler (void)
{

uint32 t cnt;

/* Clear CEVT3 */
ECAP ClearCEVT3Int (ECAP);

TStampO ECAP->CAPO.all;
TStampl = ECAP->CAPl.all;

TStamp2 = ECAP->CAP2.all;
TStamp3 = ECAP->CAP3.all;
cnt = ((TStamp2 - TStampO) + (TStamp3 - TStampl)) / 2;

printf ("Frequency = %dHz\n", CNTTOFREQ (cnt));

/*

* In oneshot mode, the global and CEVT3 INT had not relationship with
each other

* as 'ECAP_ Continue Absolute'.

*/

/* Clear global INT of ECAP */

ECAP ClearGloballInt (ECAP);

/* Rearm the ECAP for next events */

ECAP OneshotReArm (ECAP) ;
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