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1.1 iR
PWM TEHL T RN AL B LEEMMEA, iz MU 7 BpLEZH] . FF e

J UPS tH, SPC1068 HHii A 7 ANJHSLH PWM BTG, A/ PWM B TCH P XS H . RIS
B PWM BG R DLERE i, P4 RZ R PwM 4.

A 1-1: PWMETTER

H ' PWMSYNCI
.
_ : v :
COMPO : COMPO, PWMOSYNCI T71to 125 '
—’ .
COMP1 H H 26 Clock Error '
I ' COMP5 PWMO SBCLRSYNC '
l———
Sl COMP3 H SOCOA PWMOA '
p | _comps H SOCOB PWMOB H
.
COMP5 : PWMOSYNCO H
.
v pwmock 4 :
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.
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— — < |
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1.2 PWM B e

- b4 PWM TG, FAIRMEPAH AN PWM HH, TR gRFE AU, R
14 4H pWM i 5

- PWM ¥ Clock ##% % = 7] ik 150MHz, Al $2ftEks S pwm )

- IhEESRKHT PWM i &2 ADC ThEE, A I PWM SHAE# AT DU & CPU Hh BTl i &
ADC ¥4t (SOC);

- A HEAERRS] PWM i HONERE E B
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2 PUE PWM BIEECE

Spintrol $2fft 1 11 2 () PWM 155E B, AT PUE B P € PWM B . EE
A API BRELINZR 2-1 AT

£ 2-1: PWM HEILIRE) R

APl ZFR

Ej: P

void PWM_SingleChannellnit(PWM_REGS* PWMx,
PWM_ChannelEnum ePWM_CH, A PWM FEMI M LAC E
uint32_t u32PWMFreqHz)

void

PWM_ComplementaryPairChannellnit(PWM_REGS*
PWMXx, uint32_t u32PWMFreqHz,
uint32_t u32DeadTimeNs)

HAN PWM fai )4 AL e B

PWM_SetCMPA(PWMx,ul6Val) PEE PWMXA [ L5

PWM_SetCMPB(PWMx,ul6Val) YE5E PWMxXB [ EL &

2.1 BWEHBEIEMSL PWM

FIH PWM_SingleChannelinit(), H 2 T LABCE b2 518 PWM BT, K
PWM_SingleChannellnit()) =M A\ HAZ Bl & W FRTN4H.

2 2-2: PWM_SingleChannellnit() G/~

PWM_SingleChannellnit(PWMx, ePWM_CH, u32PWMFreqHz)

Parameter Description

PWMx PWM H.70: PWMO~PWM6

ePWM_CH B EMEE I & PWMxA B/ PWMxB: PWM_CHA 5
PWM_CHB

u32PWMFreqHz PWM #3017 (Hz)

—> PWM IE B VP RAT
1. F5HHNAE main BRE—HIE C 4 H Sys_Init 5 Clock_Init
2. H PWM_SingleChannellnit (), FIEAL A
3. A% PWM clock, 7 SPC1068 ] PWM counter 43y PU R,

a) Counter Stop

b) Count Up and Down

c¢) CountUp
d) Count Down

4. E PWM H] Duty, 7EERARIECE Y, CMPA S, W) Duty #/)h

P HINCE B GPIO 50 PWM Hn, L IEK PWM & &7 L
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DL ARSI 464k T PWMOB, A & IEAEE DUTY (1) PWM JTE
Example Code
void main/()

{
/**%Step 1: System initialkk*/
Sys_Init();
/**% Step 2: Clock initialkk*/
CLOCK_InitWithRCO (CLOCK_HCLK 150MHZ) ;
/**¥%Step 3: PWM initialxk*/
PWM _SingleChannelInit (PWMO,PWM CHB,15000) ;
/**¥Start PWM clock with counting up and down¥**/
PWM CounterRunControl (PWMO,COUNT_ UP_DOWN_AND RUN) ;
/**¥*¥Select GPIO23 as PWMOB¥**/
GPIO_SetPinChannel (GPIO_23,GPIO23 PWMOB) ;
/**¥Drive PWMOB output 50% Duty*k*/

PWM_SetCMPB (PWMO,2500) ;/* Now period=150000000/15000/2 =
5000 */
}

WHE DL F Example, JIEU TS :

B 2-1: PWM BT IEE R B

15KHz=66.66us

PWMO Period = 5000
Counter

CMPB N\ 2500

PWMB

\
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1.

PWM_SingleChannellnit()fic & B & i1 T
PWM Y TE TS H X R, X BR AL PWM counter 2 I HITHRE U1 T
Period = PWM_Clock_Freq / PWM_Freq/2

PL 3R %1, PWM [ Clock 55 HCLK [F#5i, KN 150MHz, ¥5E B PWM I ZFE N
15KHz, KB KN 66.67us. LIS Period = 5000,

15 I8 F B8 2L PWM_CounterRunControl(PWMO0,COUNT_UP_DOWN_AND_RUN);
I API ik PWM ] counter - Fit%k.

T Y counter fE4E USR] CMP B, WPIEHAK, £ TEUES] cMP B, HIEE
e VR UM R ER, cMP iE, RERREZLHH K PWM 3 Duty &
K, IR,

5 WA HAT Sys_Init()55 CLOCK InitWithRCO() B /& CLOCK Init(), 7501 PWM clock AJ
Re A FR

KEBABE PWM K dead time, H P& B #EHIFHR, 1HS M K
PWM_ComplementaryPairChannellnit() .

T8 % 5 2 PWM clock Hi75EL HCOLK 18, TIHCE PWM PN EB K428
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2.2 B € B AN PWM X

FIFH PWM_ComplementaryPairChannellnit() ] it & 37 B(51E PWM 3T, =AM
ANHAZERE W T RN

# 2-3: PWM_ComplementaryPairChannelinit() R /44

PWM_ComplementaryPairChannellnit (PWMx, u32PWMFreqHz, u32DeadTimeNs)
Parameter Description

PWMx PWM H.7G: PWMO~PWM6

u32PWMFreqHz PWM FEJ5 401 (Hz)

u32DeadTimeNs PWM | REBEIX IS ], A7 94905 (ns)

FIF PWM_ComplementaryPairChannellnit ()A] it & 7 BAZE PWM JTE, LLRAR
41464k 7 PWMOA 5 PWMOB.

Example Code

void main ()

{
/**% Step 1: System initialx**/

Sys_Init();

/***% Step 2: Clock initial¥k*/

CLOCK_ InitWithRCO (CLOCK_ HCLK 150MHZ) ;

/**% Step 3: PWM initial**/

PWM ComplementaryPairChannelInit (PWMO , 15000, 1000%*/);

/**¥*Start PWM clock with counting up and down*k*/

PWM_CounterRunControl (PWMO,COUNT_UP_DOWN_AND RUN) ;

/***kSelect GPIO23 as PWMOB***/

GPIO_SetPinChannel (GPIO_23,GPIO23 PWMOB) ;

/* Drive PWMOB output 50% Duty */

PWM_SetCMPA (PWMO,2500); /* Now period = 150000000/15000/2 =
5000 */
}

12 of 35 ©2024 JEFHETFRE (L) BRAA



SPIN o
TROL )
| RC-032-2402011 SPC1068 PWM ffifH+5F C/0

PLEREE M T™HE
B 2-2: pWwM B3 XHEERB
) 15KHz=66.66us
PWMO Period = 5000
Counter
CMPA \
Dead time lus
PWMA

\

lus
PWMB

\

PWM_ComplementaryPairChannellnit()lc & B S 41 F -
1. PWM BTN RASFRAY, o XS FRAY PWM counter 2 Ji BT 0R
Period = PWM_Clock_Freq / PWM_Freq/2

PL 3R %1, PWM K Clock 5 HCLK [F#5i, KN 150MHz, ¥5E B PWM Rk %
A 15KHz, KA BAN 66.67us. T Period = 5000,

i#% 1 FH R % PWM_CounterRunControl(PWMO,COUNT_UP_DOWN_AND_RUN);
I AP il PWM ) counter - Fit#.

2. T counter fE1E FHUGEE] CMPA I, KRR, 4 NEUER] CMPA I, i
TERm . Wi MLIA R EEC B, CMPA #RE, R B 2% H ) PWM U Duty
AR, IR,

3. CMPB HIMC & 7EAH & Fh A2 4

4, SWSEPAT Sys_Init()5 CLOCK InitWithRCO()BR 2 CLOCK Init(), 751 PWM clock 7]
REHEHIR,

5. AR E deadtime, I[E]2NY 1000ns = 1us.
6. £l HHEFE PWM clock M5 HCLK 18, FIHECE PWM KN EFREHigs
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2.3 PWM Trip Zone IEENH

PWM trip T8Iz 48 PWM FUOARFIRIRGL, ATTESE — BT AP PWM SCH, T4 fApiE Y
IS 18] 25551 5 3)) PWM T - SPC1068 37 5F Cycle by cycle 5 one-shot(continuous) ] PWM
1£1EI)8E. Cyclebycycle JABNES, PWM JAEIEG, S8 F—4> PWM JE HHE 57 )5 31,
EA A TER TS, W s i i e, B D AL TR A 43 45 ] . One-
shot & & H 415 1E PWM i, B EMEHE NN, 15ER one-shot flag 2 J& 74 . # Hi
W
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24  ANREHAEEIE PWM

AN IR f R THRE A Active Low, IR B 24 4N Tt iy AL B AR AL S, T bk
PWM I 15 1EThRE . SPC1068 HALAYT SDK R FHHi A GPIO % 5 S54k(E 1) PWM Fidk
@5, BIAT&CEE, ERBPUTLLIRIBZ )G, % Pin ¥ H sh#vIaa1k N GPIO ThfE.

Example Code

/* Trip zone from TZn */

PWM SetOneshotTripFromExtPin (PWMO, GPIO_9) ;
PWM SetOneshotTripFromExtPin (PWM1l, GPIO_9) ;
PWM SetOneshotTripFromExtPin (PWM2, GPIO 9) ;

©2024 JEFHETREE (B BRAA 15 of 35
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2.5 COMP {ZIE (Trip) PWM JTEThEEAN B

SPC1068 [1) COMP L NAH LR BT IRk i Th. 24 PGA 1EN —AH HL LR AL IS i
SPC1068 [¥] COMP &t | &— A FI BT3P, B— MBS BB E a4, UK
A LL U A B A, 24 PGAO i AR 3V I, COMPOH filizh PWM % Hi 4= 1k, 24 PGAO
FIH/NT 1V, B COMPL fili & PWM {5 1k, Spintrol ) COMP fi & PWM {5 1k A] 1A RiAT:
—/> COMP [FBHE1EAT A PWM Fr I TEZIRE, )WL PWM trip zone 5.

244K 15, COMPOH 5 COMPOL, HEATL—FRAL A, 0] LLEEE =4 PWM

71k, FEHEARVTAS comp IR RA FFEDIRE, =HIHR A 4 comp, R EH f—
MRAMR, R EEDR PWM IR, X AR B R BT oR RE R B T E

& 2-3: Comparator LB RFARE

1 R

] R
3.3v I_U-

ADC1
Rsense 0.1Q R ;
COMPOH

onoms | <o
= HI Deglitch
—»{ PWM1
OUTPUT_OP COMP View -
- LO Deglitch

T T DAC_HI=2.65V cowmpoL

N
VAVAY

—_———_—_———— DAC_L0=0.65V

U+ 51
= ADC2
—— OUTPUT_OP

—— OUTPUT_ON

AMHET K2 1IC FBEE Z W 5E, Spintrol JREAE T R BAHT API 1% 5E COMP filk
PWM trip DIfE. 24 eCOMP fCER I LLAR 28 K AE S B L %% H B9FIE], <M PWMx ff) CHA
5 cHB #irtt . WTEE PRI E 2R A, E VAR

# 2-4: PWM_EnableOneShotTripFromComp() & HANH

PWM_EnableOneShotTripFromComp (PWMx, eCOMP)
Parameter Description
PWMx PWM H.76: PWMO~PWM6
eCOMP Comparator H.JG:
COMP_0_LO
COMP_1_LO
COMP_2 1O
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COMP_0_HI
COMP_1_HI
COMP_2_HI

PAF 936 65 -
Bamplecode |
void MotorPWM InitTripZoneAction (void)

{
/* Note: Please initial PGA pin before comparator initial */
COMP_Init(COMP_0_ HI,

FROM_PGAXR_IN, /* From PGAOP output */
2650 /* DAC HI compare viltage mV */,
300 /* Output deglitch time(ns) */);

COMP_Init(COMP 0 LO,

FROM PGAxP 1IN, /* From PGAOP output */
650 /* DAC LO compare viltage mV */,
300 /* Output deglitch time(ns) */);

/* Step 3: PWM U,V,W will be triped when comparator0 output
high.
This code is prepared for total current protection */

PWM EnableOneShotTripFromComp (PWM U,COMP_0 HI) ;

PWM EnableOneShotTripFromComp (PWM U,COMP_ 0 1O) ;

PWM EnableOneShotTripFromComp (PWM V,COMP_ 0 HI) ;

PWM EnableOneShotTripFromComp (PWM V,COMP_ 0 1O) ;

PWM _EnableOneShotTripFromComp (PWM W,COMP_0_HI) ;

PWM _EnableOneShotTripFromComp (PWM W,COMP_0_LO) ;

/* Step 5: Set PWM reaction after one shot or cycle by cycle
event */

PWM_SetCHAOutputWhenTrip (PWM _U,TRIP_ AT LOW) ;

PWM_SetCHBOutputWhenTrip (PWM_U,TRIP_AT LOW) ;

PWM_SetCHAOutputWhenTrip (PWM_V,TRIP_AT LOW) ;
PWM_SetCHBOutputWhenTrip (PWM_V,TRIP_AT LOW) ;

©2024 JEFHETREE (B BRAA 17 of 35
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PWM SetCHAOutputWhenTrip (PWM W, TRIP AT LOW) ;
PWM SetCHBOutputWhenTrip (PWM W, TRIP AT LOW) ;

/* Step 6: Enable one shot interrupt in this application */
PWM U->TZIE.bit.OST=TZIE BIT OST ENABLE;
PWM V->TZIE.bit.OST=TZIE BIT OST ENABLE;
PWM W->TZIE.bit.OST=TZIE BIT OST ENABLE;
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3 PWM F=A: R 38 K 5

4 pWM S SERRHER TELUS . PWM B IE I A T4 TBCTR 4t 2R LT =
PHOTRIEAT AL
- b
- W
- el EEEE

EHHGLFEF, TBCTR M K{E 2 8 3 %8 TBPRD "HARAFIME, i/ MEA 0.
[F R TETTH #0380 8l 46T TBPRD W), =4 i4F, fik . =MitguECun T~
K], H.dr TBSTS.CTRDIR FAFiHH#s TAE) 7 7]

B 3-1: PWM HEITHKTHEEER

TPW M

TBCTR ' ' . '
TBSTS.CTRDIR |_'_| |_'_| |_'_| |_'_|
A A A A H
TBCTR=0 Event é [—I é |_I é |_I é Up-count Mode:
"A "A "A " Tewm=(TBPRD+1) X Trgcik
TBCTR=TBPRD Event [ | [ [ [] |_| Fewni=Fracuc/(TBPRD+1)

TPWM

TBCTR | |

TBSTS.CTRDIR | [T1:
Down-count Mode:

HE
: NG NG
TBCTR=0 Event m m m H H
a a a a a Town=(TBPRD+1) X Trocuc
TBCTR=TBPRD Event [ [ [ Fown=Frscuc/(TBPRD+1)

TBSTS.CTRDIR : :

A A A
TBCTR=0 Event |_| |_| Down-count Mode:
A A Towm=TBPRD X 2 X Trgcik
TBCTR=TBPRD Event [ [ Fown=Frscuc/(TBPRD x 2)

[A, 7E TBCTR i1t e, EWIMESS 0, TBPRD, CMPA LK CMPB #7251
EAR LR, LB BT DA H] pWwM B4 H &5 5. IX e 7 T LB AL & Action-
Qualifier (AQ) & 728 K5E M. Bahdsk, A LT UM AT LA S pwMm )% -

- TBCTR=TBPRD

- TBCTR=0
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SPIN rpoL
A

TBCTR=0

TBCTR=CMPA

TBCTR=CMPB

B SR 42 ]

FCrh A A A T LA C B 9 -
PWM it B & (Set)

PWM % th B (Reset)

FH PWM Hith (Toggle)
TCFH

XA SRR T s T O [, HARSEMATHIIE 2, AT LR S TR

R 3-1: [ BT REARES

X e Lia
1(#1=1) B A s o)
2 TBCTR=TBPRD (PRD)
3 TBCTR=CMPB on up-count (CBU)
4 TBCTR=CMPA on up-count (CAU)
5( ) TBCTR=0 (ZRO)
£ 3-2: [\ P SEHRNER
% EYis
1(H =) B A ik il 5 o)
2 TBCTR=0 (ZRO)
3 TBCTR=CMPB on down-count (CBD)
4 TBCTR=CMPA on down-count (CAD)
5(fx 1) TBCTR=TBPRD (PRD)
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NEJER T PWM it AE S AN SR A 2 RIS

R 3-2 BB, S EEs m) B, 5 CMPA=TBCRT, ] PWMA B & 241t
B Ry, # CMPA=TBCTR, Il PWMA BAIK;

%F T PWMB [, 4t 5esm Bt st, # CMPB=TBCRT, Il PWMB B s 4
TH¥Es A N iF SO, & CMPB=TBCTR, M PWMB B,

B 3-2: & EETFHE, XK pwMm Hi

CBU CAU CAD CBD CBU CAU CAD CBD
Nothing Set Clear Nothing Nothing Set Clear Nothing
PWMA
CBU CAU CAD CBD CBU CAU CAD CBD
Set Nothing Nothing Clear Set Nothing Nothing Clear
PWMB

fEE 3-3 B4, PWMA F PWMB 3T 52 I 8 B 22 35, PWMA A1 PWMB
[F] I} 32 2] CMPA 1 CMPB i & 520, XA PLAE BAEXS FRET PWM 37

Gt AR A BN, %5 CMPA=TBCRT, ) PWMA & &y it 8dsia Fit8t, &
CMPB=TBCTR, M PWMA E1K;

X PWMB i, 41 EEs e BB, # CMPB=TBCRT, Il PWMB B H; X4
TR I R, # CMPA=TBCTR, Il PWMB B 1.

B 3-3: S5 EE T, X Pwm Fir

CBU CAU CAD CBD CBU CAU CAD CBD

Nothing Set Nothing Clear Nothing Set Nothing Clear
PWMA
CBU CAU CAD CBD CBU CAU CAD CBD
Set Nothing Clear Nothing Set Nothing Clear Nothing
PWMB

£ SP1068 MFERRH, Catd 7Lt pwMm IR, SRR T
PWM HI4T4, RIEH P S5 (8 AC & PWM HTT,

- - PWM CLK NEEVEEBLL PCLK 12, PCLK i e M2 fry i s

-  PWM [f] software force fl1 Continuous force fith % [f] B A2 —FHT,
continuous force ZE% I, 1 one time TEAEX Z Bifiik o
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3.1 Bl 1. PPAEEEEEETE PWM B
E 3-4: PWM EAERSER

SHLTE Hh b b =
TBCTR = TBPRD TBCTR = TBPRD TBCTR = TBPRD TBCTR = TBPRD

CAU CAD CAU CAD CAU CAD CAU CAD
pwMA et Clear  Set Clear Set Clear Set Clear
GpI028__| [ | [ [ | | |
HARRIS 0T
Example Code
#define PWM Frequency 10000 /* 10kHz PWM */

uintl6 t uléPrdval = 0O;

/* Enable PWM1l clock */
CLOCK_EnableModule(PWMl_MODULE);

/* Set GPIO pin as PWM output pin */
GPIO_SetPinChannel (GPIO_ 28, GPIO28 PWMIA) ;

/* Set frequecny of PWM */

uléPrdval = CLOCK GetPWMModuleClk (PWM1l) / PWM Frequency / 2;
PWM SetPeriodValue (PWM1l, uléPrdval);

PWM SetCMPA (PWM1, uléPrdval / 2); /* PWM Duty = 50% */

/* Following 3 configurations are by default */

PWM1->TBCTL.bit.PRDLD = TBCTL BIT PRDLD TBPRD FROM SHADOW;

PWM1->CMPCTL.bit.SHDWAMODE =
CMPCTL_BIT SHDWAMODE SHADOW_MODE;

PWM1->CMPCTL.bit.LOADAMODE =
CMPCTL_BIT LOADAMODE LOAD ON_ZERO;

/* Configure output action */
PWM1->AQCTLA.bit.CAU = AQCTLA BIT CAU SET HIGH;
PWM1->AQCTLA.bit.CAD = AQCTLA BIT CAD SET LOW;

/* Start PWM */
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PWM_CounterRunControl (PWM1, COUNT UP DOWN AND RUN) ;

/* Enable PWM1 TBCTR = TBPRD event */
PWM_SetTimeEvtTiming(PWMl,EQU_PERIOD);
PWM_SetTimeEvtPeriod(PWMl,ON_lST_EVENT);
PWM EnableTimeEvtINT (PWM1) ;

/* Enable PWM1l Interrupt in CPU side */
NVIC_EnableIRQ(PWMl_IRQn);

while (1)
{
}

void PWM1l IRQHandler (void)
{
uintl6 t ul6CMPAVal =

ul6CMPAVal = PWM1->CMPA.all;

/* Change PWM duty */
if ((ul6CMPAVal +1) >= PWM GetPeriodValue (PWM1))
{

PWM_SetCMPA (PWM1, 0) ;

}

else
{

PWM_SetCMPA(PWMl, ul6CMPAVal + 1);
}

/* Clear interrupt flag */
PWM ClearTimeEvtInt (PWM1) ;
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3.2 Hl2: FAEFHBREH. FHIEX PWM B

FEHLTH T PSS DL S LR o, AR NS M L L, XA
P — NIRRT, W TR PWM 3 2540 BIIKEI A . M B R TR
B, A AN PWM JBGE 75 a5 — € HI B X Ta] o

SPC1068 ) PWM HiyedRH Rif, mLAEmE R S iama A, X BT
i Tl B AT A SEIX ) PWM . 1 B PWM LT AR (I AEIX 2 R BA
A HEA SRR RSN BCE T e X T H RSB N A, — ol
> PWM B, BEIISEIX IR 8], HOSAS 25 JEIX A HANE PWM

NHEIPATRE, R T PWM 3, Wi

- AR
- AR TR, FRIER
- REE, B

BRI R FE X AN PWM BRI AR

B 3-5: FEX$EH| R ICHER

DBCTL.HALFCYCLE

_____________________________

|
|
S3 +—O S5
PWMA Output
: (ToTZ)

PWMA Input
(From AQ)

Rising Edge Delay

10-bit Counter

Falling Edge Delay

S2 O S4 S6
PWMB Output
| |
PWMB Input (ToT2)
(From AQ) 11 10-bit Counter 11 | 00 :
| B } ______ f_ — L1 |
DBCTL.IN_MODE DBRED DBFED DBCTL.POLSEL DBCTL.OUT_MODE
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B 3-6: AERASEX B AN PWM 7R B

CAU CAD CAU CAD CAU CAD CAU CAD
PWMA Set Clear  Set Clear Set Clear Set Clear
Input |—|—L
s1 ——!' TR L--% | [ EIRITEX |' ETHATER i' TR
| | | |
| | | |
ToEE okt T ki3

] b5
PWMA
Output

PWMA
52 FHETEX , TFHETEX , THEHEL [ TR ,
Y N NN N

Output J'_—|—r_

SEpriic B R
- % PWM B ECEAM T W E S 1 A, X EAER
- JEXHTHAC &

Hrp, JEX AR EARS DT

Example Code

#define PWM Frequency 10000 /* 10kHz PWM */
#define PWM Deadband NS 2000 /* unit is ns */

uintl6 t uléPrdval = 0O;
uintl6 t uléDeadbandDelay = 0O;

/* Configure Deadband */

PWM1->DBCTL.all |= DBCTL ALL INMODE 0
| DBCTL_ALL POLSEL MODE AHL /* Active
High complementary */
| DBCTL_ALL OUTMODE_3 /* PWMxA and

PWMxB are all from dead band generator */
| DBCTL_ALL HALFCYCLE DISABLE;

ul6DeadbandDelay = (PWM_Deadband NS *
(CLOCK_GetPWMModuleClk (PWM1) /100000)) / 10000 ;
/* Deadband falling edge delay */
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}

PWM DeadBandFallingDelay (PWM1l, uléDeadbandDelay) ;
/* Deadband rising edge delay */
PWM DeadBandRisingDelay (PWM1l, uléDeadbandDelay) ;

HA s 8H =

PWM_DBCTL_ALL_IN_MODE_0

XASHEE PWMA 23 5l 256 X i B c I AN TS, e T (55—
HE, SEPRREEHIIF R S1 GEFR 0) M s2 (% 0)
PWM_DBCTL_ALL_POLSEL_MODE_AHL

EANSEGEEHIZEX G B R E 5 2 B, LhraEforoe s3 (EH o)
fsa GEF D

PWM_DBCTL_ALL_OUT_MODE_3

ENZHEEH RA MBI E S SR A X S R, Lhr st ss GEE 1) A
S6 (iEF 1)

26 of 35 ©2024 JeEHE TR (R FIRAF



SPIN rroL
| RC-032-2402011 SPC1068 PWM ffifH+5F C/0

3.3 3. AEFXFED pwM K (b HEEX)

1. PWM A E#E

SPC1068 ('] PWM H.yor] Lk /MG S 34T R0, MFEE 5 2R, PWM HT
241 TBPHS HEUEE N BT %8s (TBCTR) o, MiiH#eas i)t Eoy 17 W Bk T TBCTL.
PHSDIR BCE - ML E AR E 17 R A BB CBRUCIRZES , HAT RIE 3-7 Fios;
K 3-8 & A Fi g AT A .

B 3-7: pwMm [ (A FiHE0D

Down-count

[R5 5 AT DAE DA ik i i 4%
- Bk
- PWM HBES
- WE#SET

WRIEEAN PWM FIDES, WATLSZILEZA PWM HIGEIMFED, XX T2
PWM il CEbtn=AHeALIEH)D AEwA . Hlin, £/ 3-9 41, PWM1 £ TBCTR=0
I H BB AR 5, %05 5 AL16 3] PWM2 H, 1 PWM2 AR Z [FIDAE 55 K 4 PWM3;
[E] I 7E PWM2 FlT PWM3 HEBFT I T PWM [E]20 FIERE
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& 3-9: 4 PWM FIZBESH

PWM1 Ters
TBCTL.PHSEN
¥ l PWMSYNCI
DCAEVT1.SYNC
Load [——— -
DCBEVT1.SYNC
Mode |&—— TBCTL.CTRMODE
o TBCLK TBCTL.SWFSYNC
PWM#_CLK —»| Divider > CLK  TBCTR
) TBCTL.SYNCOSEL
Dir —»
Reset [€——
TBCTR=0
PWMSYNCO
TBCTR=TBPRD
Disable
PWM2 TopHs
TBCTL.PHSEN
+ l PWMSYNCI
Load [«
TBOLK Mode [€¢—— TBCTL.CTRMODE
PWM#_CLK Divid » CLK TBCTR
-CLK —>) Divider " ) TBCTL.SYNCOSEL
Dir —»
Reset [€—— L
PWMSYNCO
PWM3 TBPHS
TBCTL.PHSEN
v l PWMSYNCI
Load |«
TBCLK Mode [€¢—— TBCTL.CTRMODE
PWM#_CLK —» Divider » CLK TBCTR
) TBCTL.SYNCOSEL
Dir —»
Reset [€—— L
PWMSYNCO

2. BRELE

XA FREIET 8T PWM 1] 2, FTPACT PWM ARG X BAZ ke, %
48 PWM I [E)D B E .

a) PIALEAN PWM L E
Example Code
/* Set GPIO pin as PWM2 output pin */
GPIO_SetPinChannel (GPIO_30, GPIO30_PWM2A);
GPIO_SetPinChannel (GPIO_31, GPIO31 PWM2B) ;

b) ALE PWM2 [ PWM1
Example Code
/* Enalbe PWM1l send out SYNC signal when TBCNT == 0 */
PWM1->TBCTL.bit.SYNCOSEL = TBCTL BIT SYNCOSEL TBCNT EQU ZERO;
/* PWM2 phase delay */
PWM2->TBPHS.all = 0;
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/* PWM2 count up after SYNC */

PWM2->TBCTL.bit.PHSDIR =
TBCTL BIT PHSDIR COUNT UP_AFTER SYNC;

/* Enalbe PWM2 SYNC function */

PWM2->TBCTL.bit.PHSEN = ENABLE;
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3.4 Bl 4. PSS HB PWM FiHE (Trip Zone)

1. B4 ewm ERE

FEARZ M5 Bk, SRR SR 5T, HIXME SR BINR, 75257 HEL
g afF b —UIafE. WRE pwM % A SOXRPEh 1 sE SR SREE 5, [FIAE
A% LB 2 27 IR K

SPC1068 [FIFEHEME T iXTThRE, A LA IR PWM BCE A SN R 25 5 2k
I, RS IREETE T — AN A L

SPC1068 /] Trip Zone BJ LASZHL LA R IhfE
- AW (Cycle-by-Cycle, CBC) FH4i PWM #i !

- —MEE4ET (One Shot, OST) PWM %

B 3-10: #FAPEB pwm 55258

3-12 f& Trip Zone HIDAREMER], MEIFRTLLE W, W] RAGIE PWM B BIHI(E 517
8 MANFEINIE T, LIRS S0l fliae. (ERERIE S, R Elae Al A = 8t
fAEo 1MiH, BHUESIERT LS A

Trip Zone (4% A IIAT— R AL AT AR EC &, W R PTAME 5 RN 28, 0k i 43
HDIEREREE: SR o= | RV G o K vt At 9 P E SR
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& 3-12:

Trip Zone ThEEHE &

TBCTR=0

TZFRC.CBC

Clear

A4

TZSEL.CBC1 ~ TZSEL.CBCS,
TZSEL.DCAEVT2, TZSEL.DCBEVT2

721 —-0 O
122 —-0 O

23 —-0 ©

24 —-0 ©

125 —-0 ©
TZ6(CLKERR) ——O0 O
DCAEVT2.FRC —-O O
DCBEVT2.FRC —O0 O

TZCLR.OST

Set

Cycle-by-cycle

Mode
(CBC)

R

TZCLR.CBC =

Set
TZFLG.CBC
Clear

Clear

TZFRC.OST

A\ 4

TZSEL.OST1 ~ TZSEL.OSTS,
TZSEL.DCAEVT1, TZSEL.DCBEVT1

TZ1 —
TZ2 —
TZ3 —
TZ4 —
TZ5 —
TZ6(CLKERR) —
DCAEVT1.FRC —
DCBEVT1.FRC —

-0 0
-0 O

0 ©
-0 ©

0 ©

-0 ©

0 ©

-0 O

PWMA

Sync

Set

One-Shot Mode

(0ST)

R

TZCLR.OST —p

Set
TZFLG.OST
Clear

PWMB

Y VY

. CBCTrip
” Event
. OST Trip
” Event
Trip-Zone
Arbitrator
> PWMA
—» PWMB

2. BB

it B FE 0N PWM BB S FER Trip Zone it &1L FE
PWM FC B 2, BCE XS FZD R HAN PWM, XI5 KA 3 i E, X H

a)

b)

N EE b

Trip Zone fit &

Example Code
/* Trip Configuration */
GPIO_SetPinChannel (GPIO_5, GPIO5_GPIOS) ;
GPIO_SetPinDir (GPIO_5,GPIO_INPUT);
/* Select GPIO5 as TZ1l input */

= GPIOMISC_BIT TZ1SEL_GPIO5;

GLOBAL->GPIOMISC.bit.TZ1SEL

/* Enable TZ1l for PWM1l */

©2024 JEFHETREE (B BRAA
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PWM1->TZSEL.all |= TZSEL ALL CBCl_ENABLE;

/* Config Trip Zone action on PWMI1A */
PWM1->TZCTL.bit.TZA = TZCTL BIT TZA SET LOW;
/* Config Trip Zone action on PWMIB */
PWM1->TZCTL.bit.TZB = TZCTL BIT TZB SET HIGH;

/* Enable TZ1l for PWM2 */

PWM2->TZSEL.all |= TZSEL ALL CBCl_ENABLE;

/* Config Trip Zone action on PWM2A */
PWM2->TZCTL.bit.TZA = TZCTL BIT TZA SET LOW;
/* Config Trip Zone action on PWM2B */
PWM2->TZCTL.bit.TZB = TZCTL BIT TZB_ SET HIGH;

i FT R BRI LLE Y, Trip Zone HIECE AT LL2» N LR JUAS o4 25 B8
- IEEE TZx BN T
- EPXTEEAS PWMxX, {#HE TZx CBC B TZx OST HI%I A\ ;

- EFXHEEA PWMx [ E% % PWMA F1 PWMB, FRE Trip Zone 12 S5k, NI
POPAIFIL(ER
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4 PWM 7EHHL_EHI N

41  WEBEN=MPwM
NHAPIIE AT AL R PWM, BRI

1. S INAE main BRE— 6 C AT Sys_Init 5 Clock_Init

2. M PWM_ComplementaryPairChannellnit(), #JaG4FEA B #p LT

3. 33 PWM clock, VI SPC1068 ] PWM counter 43y U A 24,
- Counter Stop
- Count Up and Down
- Count Up
— Count Down

4. FE PWM IF) Duty, TEERIAMIECE ', CMPA &, NI Duty /)
5. KA AL E B GPIO BN PWM Hi .

#define
#define
#define

#define
#define
##define

##define
##define
#define

##define
#define
##define

##define

##define
##define

{

PWM U
PWM V
PWM W

/* PWM IO define */

GPIO PWM U H
GPIO PWM V_H
GPIO PWM W H

GPIO PWM U H SEL
GPIO PWM V_H SEL
GPIO_PWM W _H SEL

GPIO PWM U L
GPIO_PWM V_L
GPIO PWM W L

GPIO PWM U L SEL
GPIO PWM V_L SEL
GPIO PWM W_L SEL

Sys_Init();

CLOCK InitWithRCO (CLOCK HCLK 150MHZ) ;

/* Step 1: Initial Basic Complementary PWM-*/

PWM ComplementaryPairChannelInit(PWM U , 15000, 1000);

PWM ComplementaryPairChannelInit(PWM V , 15000, 1000);

PWM ComplementaryPairChannelInit(PWM W , 15000, 1000);
/* Step 2: PWM Start Run Up and Down*/

PWM CounterRunControl (PWM U,COUNT UP DOWN AND RUN) ;

PWM1
PWM2
PWM3

GPIO 28
GPIO 30
GPIO 32

GPIO28 PWM1A
GPIO30 PWM2A
GPIO32_PWM3A

GPIO 29
GPIO 31
GPIO 33

GPIO29 PWMI1B
GPIO31_ PWM2B
GPIO33 PWM3B

void MotorPWM ExamplelInit ()

Example Code
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/* Step 3: PWM Set CMPA*/

/*Step 3: PWM Start Run Up and Down*/

PWM_CounterRunControl (PWM_V,COUNT_ UP_DOWN_AND RUN) ;
PWM CounterRunControl (PWM W, COUNT UP | DOWN AND RUN) ;

PWM_SetCMPA (PWM U,2500) ;
PWM_SetCMPA (PWM V,2500)
PWM_SetCMPA (PWM W,2500)

GPIO SetPinChannel (GPIO PWM U H,GPIO PWM U H SEL);
GPIO SetPinChannel (GPIO PWM V H,GPIO PWM V_H SEL);
GPIO_SetPinChannel (GPIO_PWM W_H,GPIO PWM W_H_SEL);

GPIO_SetPinChannel (GPIO_PWM U L,GPIO PWM U L_SEL);
GPIO_SetPinChannel (GPIO_PWM V_L,GPIO PWM V_L_SEL);
GPIO SetPinChannel (GPIO PWM W _L,GPIO PWM W_L SEL);

uimpwmmﬁﬁﬁ$mﬁ%?$,i%iﬁ?%ﬁ%m,ﬁiAmﬁﬁiPWM%%

HABRFERE, S0 1=,

4.2 IRZh ML PWM JEH: PWM Trigger ADC ZhfE

PAR BA—ANREh U AR SC I PWM il A = AH FLIAE R A 9«

Example Code |

{

void MotorPWM ExampleTrigADC ()

|[ETSEL ALL SOCASEL TBCTR EQU ZERO ;

Sys_Init();

CLOCK_InitWithRCO(CLOCK_HCLK_ISOMHZ);

/*Step 1: Initial Basic Complementary PWM*/

PWM ComplementaryPairChannelInit(PWM1 , 15000, 1000);

PWM ComplementaryPairChannellInit (PWM2 , 15000, 1000);

PWM ComplementaryPairChannelInit (PWM3 , 15000, 1000);

/*Step 2: PWM Trig Select*/

PWM1 ->ETSEL.all |= ETSEL_ALL SOCAEN_ ENABLE

PWM1 ->ETPS.bit.SOCAPRD = ETPS BIT SOCAPRD GEN_ SOCA ON_1ST EVENT;
/*Step 3: ADC initial*/

ADC EasyInitl (ADC_SOC 0,GPIO_3,ADCTRIG_PWMI1A) ;

ADC _EasyInitl (ADC_SOC_1,GPIO_5,ADCTRIG_PWMI1A) ;

ADC EasyInitl (ADC_SOC 2,GPIO_7,ADCTRIG_PWMI1A) ;

/*Step 4. Interrupt service routine configuration¥*/

NVIC SetPriority (ADC2 IRQn,1);

NVIC EnableIRQ (ADC2 IRQn) ;

DL b2 Al LA I EE AL H ARG, PWM1~PWM3 &K 7kEE] UVW =AH, WE PWML1 2

Counter i Z i i % ADC, — /R [l il % SOCO~SOC2 437l 47 T ¥4 = AH LR, 24 SOC2 H# 52
ZJa, FENHAR SR P (SOC2 X B i AR KT IR 25 F2 o ADC2_IRQ),  HEAT LI KAH
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Hrp i %2 PWM1 H SOCA i% Hifil &k iS5, ADC FHX} )13 AHE PWM1A FITfitl 2 o

PL B ECE T B s
B 4-1: PWM BANHEE R
Low side turn on
“Zero Point”
Counter
PWM1A
PWM1B
PWM1
SOCB "
PWM1 4 Trigger ADCx at Zero 4
SOCA >
=g~ ADC_SOC_O (| ADC2 - ADC_SOC_O [-{ ADC2
. ADC_SOC_1 — ADC4 b ADC_SOC_1 — ADC4
b—»-A\DC_SOC_2 |-+ ADC6 P-ADC_SOC_2 |-» ADC6
Interrupt Interrupt
ADC2 ADC2

24 SOCO~SOC2 [FIlf #ifu & B, ARIZMLICIED, SOCO AR JewiiEd, 52 soc2, LK
W NE—4 PWM 2% H soc fil &S .
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