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1 PWMETT

1.1 R

PWM 7EH LT RGP A HEREEMMERH, JIZN A RIS IR ups H,
SPC1068 Fi A 7 NS PWM BTG, 4 PWM HCA MM . BN &4 PWM HGH DL
BEEA—E, AR PwMm 4.

B 1-1. PwMBEITTHEE

H ' PWMSYNCI
.
_ : y :
COMPO : COMPO PWMOSYNCI TZ1to TZ5 .
—] ]
COMP1 H H 126 Clock Error '
c COMP2 : COMPS PWMO TBCLKSYNC :
sl COMP3 H SOCOA PWMOA '
p COMP4 H SOCOB PWMOB H
.
COMP5 : PWMOSYNCO :
.
: PWMO_CLK j :
: H PWMSYNCO
PWMO_CLK  + ' g
PWM1_CLK 4 H PWMOA
.
PWM2_CLK : COMPO PWM1SYNCI TZ1to TZ5 COMPO, PWM4SYNCI TZ1 to TZ5 : PWMOB
—] — >
PWM3_CLK . H Clock Error H Clock Error H PWM1A
CLK H ' TZ6 y TZ6 '
PWM4_CLK : COMPS5 TBCLKSYNC COMPS5, TBCLKSYNC H PWM1B
H PWM1 [ ———— — PWM4 H G
PWM5_CLK H SOC1A PWMI1A SOC4A PWM4A : PWM2A p
PWM6_CLK : SOC1B PWM1B S0C4B PWM4B : PWM2B |
— l— «— ]
E PWM1SYNCO PWMA4SYNCO : PWM3A 0
S )
: PWM1_CLK j PWM4_CLK T : PWM3B
[ —>]
SOC0A ' : PWM4A | M
SOCOB : COMPO PWM2SYNCI TZ1to TZ5 COMPO, PWMS5SYNCI TZ1 to TZ5 : PWM4B :
— ] — >
SOC1A : H 126 Clock Error H 126 Clock Error : PWMS5A
SOC1B : COMPS5 TBCLKSYNC COMPS5, TBCLKSYNC : PWMS5B
. PWM2 [ ——— — PWM5 N
SOC2A : SOC2A PWM2A SOC5A PWMS5A . PWMB6A
.
SOC2B : SOC2B PWM2B SOC5B PWM5B : PWM6B
—— «—
SOC3A : PWM2SYNCO PWMS5SYNCO :
anc | soc3s v _Pwmzak F Pwms_cik '
SOC4A H '
] ' j—
SOC4B : COMPO PWM3SYNCI TZ1to TZ5 COMPO, PWMB6ESYNCI TZ1 to TZ5 ' TZ1
—] — — |
SOC5A . H Clock Error H Clock Error H 172
H y TZ6 y TZ6 " ] Vv
SOC5B : COMPS TBCLKSYNC COMPS5, TBCLKSYNC . TZ3
H PWM3 [ ————— — PWM6 ' <— U &
SOC6A H SOC3A PWM3A SOC6A PWM6A : TZ4 X '
SOC6B : SOC3B PWM3B SOC6B PWM6B : TZ5 H
|0, —] «— H
H PWM3SYNCO PWM6SYNCO H i
S H H
v Pwmsck F Pwme_ck H i
: : <
Lececcecccccccccccccccccccascascacsassaasacsaasessscseassasaaseasaanas . _— S

1.2  PWM i

L4 PwWM LT, RS AL BLAN PWM B, IR AT g AR O i H RS 14 Z4H pwM
iy tH B A

PWM [f] Clock #i% % i Al 35 150MHz, A4 AL =S PwM 4

IHAREHR A PWM fil & ADC ZHAE, B I PWM SEAF#R ] L cPU b Bk & fil & ADC #%
# (SOC);

AR ] PWM B O E LT

S H Cycle-by-cycle =W PWM, 373F One-shot JE4:3< W PWM;

N L 8% 28 Comparator B KW R PWM, HiEfRiHEE .
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A 1-2.

PWM 70T REHE &

Time-Based Counter (TB)

TBCTL.SYNCOSEL

» PWMSYNCO

PWMSYNCI

DCAEVT1.SYNC

TBPRD TBCTR=0
TBCTR=TBPRD
L TBCTR=TBPRD )
Disable
Load
L A
|~ _IL_ TBCTR=TBPRD
TBCTR [ _I_ TBCTR=0

TBSTS.CTRDIR

(C

DCBEVT1.SYNC

\_

TBCTL.SWFSYNC

COMPOOUT ~ COMP50UT
COMP
TBPHS
TBCTR=TBPRD —>] INT
a TBCTR=0 —] » cpu
TBCTR=TBPRD or 0 — 3  Eyent
PWM#_CLK »| Divider TBCLKI:> TBCTR=CMPA —3  Trigger SOCA
TBCTR=CMPB —] (ET)
TBSTS.CTRDIR —>] ADC
% b v v SOCB
CMPA
Action Digital p CLKERR
ML TBCTR=CMPA| | o alifier »| compare [, Clock
(AQ) (DC)
ip- TZ1~TZ5
I TBCTR=CMPB | Tr'?é‘)’”e <
PWMA
PWMA P Dead Band > »  GPIO
CMPB - PWMB
[ ] comercompare | |y o5 || .
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2 HuE PWM EEEE

Spintrol $&t T 1/ Z 1) PWM ¥ 2 R AL, TIPS BRI P e PWM B . R EHAS AP BRI
mE 2-1 iz,
# 2-1. PWM BTN EH

APl Name Description
void PWM_SingleChannellnit(PWM_REGS* PWMYX,
PWM_ChannelEnum ePWM_CH, A PWM {E BV GG E

uint32_t u32PWMFreqHz)

void PWM_ComplementaryPairChannellnit(PWM_REGS*

PWMXx, uint32_t u32PWMFregHz, B AN PWM Fir H BTAA A IC B
uint32_t u32DeadTimeNs)

PWM_SetCMPA(PWMx,ul6Val) 5 PWMXA (1) L1
PWM_SetCMPB(PWMx,u16Val) WIE PWMxXB ) ELEE

2.1 REHRIBEEMI PWM

F#] i PWM_SingleChannelinit() , A &~ ® DL fic & #h 52 32 /5 18 pwM B B, H X
PWM_SingleChannellnit() ) =M A\ B =R E 1 F R4

& 2-2. PWM._SingleChannellnit() & A48

PWM_SingleChannellnit(PWMx, ePWM_CH, u32PWMFreqHz)
Parameter Description
PWMXx PWM H.JT: PWMO~PWM6
ePWM_CH e EVIEIL I PWMXA B/ PWMxB: PWM_CHA 5 PWM_CHB
u32PWMFreqHz PWM EJB 41 (Hz)

—/> PWM ETE ¥ E VR IRUNTT -
&D) 2 W HINTE main BREL— T4 L4 P8 A Sys_Init 55 Clock_Init
@D A F PWM_SingleChannellnit (), #14E40LFE AR TE
(3) JE 5] PWM clock, %7 SPC1068 [f] PWM counter 43 Ay JU i =
° Counter Stop
. Count Up and Down
° Count Up
. Count Down
(4) WIE PWM (1) Duty, fEBRIAMIBCE F, CMPA Bk, T Duty i/
(5) Fe e HTE B 1 GPIO B0y PWM Hit . FIER: PWM B g T L
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PLRACESRI464E T PWMOB, 1] RIE(ER DUTY ) PWM I TE .

Example Code

void main ()

{
/**%Step 1: System initial¥k*/
Sys_Init();
/**%% Step 2: Clock initial¥k*/
CLOCK_InitWithRCO (CLOCK_HCLK_l 50MHZ) ;
/**%Step 3: PWM initialk#¥*/
PWM_SingleChannelInit (PWMO,PWM CHB,15000) ;
/*¥kStart PWM clock with counting up and down¥¥*/
PWM_CounterRunControl (PWMO,COUNT_ UP_DOWN_AND_ RUN) ;
/***¥Select GPIO23 as PWMOB%k*/
GPIO_SetPinChannel (GPIO_23,GPIO23_ PWMOB) ;
/**¥¥Drive PWMOB output 50% Duty¥¥*/
PWM_SetCMPB (PWM0,2500) ; /* Now period=150000000/15000/2 = 5000 */

KHELL F Example, JEFEUNR TS

& 2-1. Example of PWM Single Independent Channel

15KHz=66.66us
PWMO Period = 5000
Counter
CMPB N 2500
PWMB
>

PWM_SingleChannellnit() it & & &S 11T
(D PWM TR R rh e BR Y, b e F) AL PWM counter 2 & 3540 :
Period = PWM_Clock_Freq / PWM_Freq/2
DA R A, PWM ) Clock 5 HCLK [RI#51, [AIEA 150MHz, ¥5E ) PWM #ilk %
15KHz, [FULEIN 66.67us. L Period = 5000,
15 1A F B8 5 PWM_CounterRunControl(PWMO0,COUNT_UP_DOWN_AND_RUN);
I APL ik PWM [F] counter | FiF#.

8 of 34
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(2> Pk counter fE4E LA R CMP I, R BIEALG, 4 N HUA R CMP I, REBE B =
R HULFEERCER, CMP s, ACRE LS 1 PWM BE Duty IR, <z

(3) B2 HAT Sys_Init()5 CLOCK InitWithRCO()E & CLOCK Init(), 75 PWM clock 7] fg 4>
BHHER.

(@) AEBARLE PWM K dead time, AP EBHEH TR, EHSHEH
PWM_ComplementaryPairChannellnit() .
(5)  FHEHETE PWM clock HIfFLL HCLK 18, WTACE PWM PRI o
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22 WEEA PWM X
FIH PWM_ComplementaryPairChannelinit() 7] it B M7 A5 TE PWM BETE, =M\ B R E
VAE P
& 2-3. PWM_ComplementaryPairChannellnit() /A
PWM_ComplementaryPairChannellnit (PWMx, u32PWMFreqHz, u32DeadTimeNs)
Parameter Description
PWMx PWM H.JG: PWMO~PWM6
u32PWMFreqHz PWM ZE A% (Hz)
u32DeadTimeNs PWM I FREFEIX I [E], A7 AA8F (ns)
FIH PWM_ComplementaryPairChannellnit ()A] ECE ML HAFTE PWM BT, LU RARBLHIGE T
PWMOA 5 PWMOB.
Example Code
void main ()
{
/**%% Step 1l: System initialk¥*/
Sys_Init();
/*%% Step 2: Clock initialskx/
CLOCK_Ini tWithRCO (CLOCK_HCLK_l S50MHZ) ;
/**%% Step 3: PWM initial¥k*/
PWM_ComplementaryPairChannelInit (PWMO , 15000, 1000%*/) ;
/*¥%Start PWM clock with counting up and down*¥*/
PWM_CounterRunControl (PWM0O,COUNT UP_DOWN_AND RUN) ;
/**kSelect GPI023 as PWMOB***/
GPIO_SetPinChannel (GPIO_23,GPIO23_ PWMOB) ;
/* Drive PWMOB output 50% Duty */
PWM_SetCMPA (PWMO,2500) ; /* Now period = 150000000/15000/2 = 5000 */
}
PLERCE T E
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& 2-2. Example of PWM Complementary Pair Channel

N

15KHz=66.66us

PWMO Period = 5000
Counter
CMPA N
Dead time lus
PWMA

\

lus
PWMB

\

PWM_ComplementaryPairChannellnit()fic & & S 00F -

&)

2

(3

(4)

(5)
(6)

PWM I TE TR N X FR A, R X FK T PWM counter 2 B AT A0 T -
Period = PWM_Clock_Freq / PWM_Freq/2

LAk 9%, PWM 1) Clock 5 HCLK [FJ45, K24 150MHz, #E I PWM B AE N
15KHz, RN 66.67us. #iILHT Period = 5000.
15 18 F B8 2 PWM_CounterRunControl(PWMO0,COUNT_UP_DOWN_AND_RUN);
It API L PWM [ counter | T 1144,
T2 counter fE41 FEUE S| CMPA I, REBIEHAR, £ TFHUES] CMPA I, KT+
o VERL: A ECE R, CMPA B, AARE A PWM ST Duty B,
RZIR 6
CMPB {1 JiC B 7 AHC B h AN B it
55 S AT Sys_Init()5 CLOCK _InitWithRCO()E /& CLOCK _Init(), 75 PWM clock AJ fE4>
BHR
AR HlC B dead time, I [A]24 1000ns = 1us.
1 2 752 PWM clock B375HEL HCLK 18, ATFECE PWM P EBER AT 28
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2.3 PWM Trip Zone ZhRENH

PWM trip DJREIZ 48 PWM RUAHRFHRCIRGL, RIAESE — I [BRKE PWM SCPAT, T S54SR 24 F B ) 8
JA ) PWM I . SPC1068 3715 Cycle by cycle 55 one-shot(continuous)ft] PWM {5 1L T #E . Cycle by
cycle JHENI, PWM BiAE LG, &4 F— PWM AMHEN G5, &6 FERT,
P I A ], B D R E AL R R 40 4 $5 H] « One-shot & 2 ELEE(E 1E PWM FirH,
HEMEHEZ NN, JHE one-shot flag 22 i 74 55 4 O .

12 of 34 ©2017 Spintrol Limited Corp.



A
SPIN
TROL

SPC1068 PWM i FH 45 F

24

AMERE Bk 2 A% IR PWM

AN IRk & T EE A Active Low, 78R 24 7504 B0 R iy B A 35 AR R IS, T fik ke PWMEL 8 A4
1EThEE.SPC1068 FEALFY) SDK H T N\ GPIO HI%m 5 5845 1L PWM BB YR 5, RIIAT % 52 52 i
FEEHITUL IR Z )G, % Pin ¥ B WIAEL N GPIO Thik.

Example Code

/* Trip zone from TZn */
PWM_ SetOneshotTripFromExtPin (PWMO, GPIO_9);
PWM_ SetOneshotTripFromExtPin (PWM1,GPIO_9);

PWM_ SetOneshotTripFromExtPin (PWM2,GPIO_9);

©2017 Spintrol Limited Corp. 13 of 34
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2.5 COMPEIE (Trip) PWM EIEIIEEN 4
SPC1068 HJ COMP & AAH HL IR B HRF ik B it . 24 PGA 1N =AH FLVRAE I (5, SPC1068 f]
COMP $ft 7 R —AHA S T R BA 37, B — MRS R B P N 2e 4, DA RARRS DL U AHE A
1], 24 PGAO %t it 3V I5F, COMPOH fihZh PWM % 422 1k, 24 PGAO [IHLR /N T 1V, H COMPL
fib % PWM {5 1. Spintrol [£] COMP fili & PWM 1% A ik ifF—A> cOMP [EI 452 1L T A5 PWM %
HRIEINRE, 1 WL PWM trip zone =5,
Z4f5 3Kk, COMPOH 5 COMPOL, REAT—FuiR#L kA, AT BAEBD K =40 WM {5 11, [A] 2R
YA~ comp IR EA FREDIRE, —AHHR—ILE A comp, REH R —ANR AR, 0] [H
B PWM 521k, T AR BT R R R EEE A — AN ThRg.
B 2-3. Comparator AL EREGTI AEE
24V 3.3v
i R | U+
o R e N —— OUTPUT_OP
sav | U- PGAO
) T ADCL N(-) OUTPUT_ON
sssss 0.1Q :
i R—,_(: /I/ """"""""" PWMO
R m— COMPOH 300ns
GNDsgense iin g_1 2 7
] PWML
OUTPUT_OP COMP View > Degiich
[DAC_LOM
—t———————— DAC_HI=2.65V T cown
—{ PWM2 |
\/\Uﬂ\/
slhococcoccsosss DAC_LO=0.65V
AL KB 1C T EE AR I , Spintrol TR T 1 B [¥) AP % € COMP fifl & PWM trip ZhE .
2 eCOMP RFR M LLI #s K A Hr it B L% H B9BRIA], P PWMx (1) CHA 5 CHB i . AT B R IF
e 2, 15 WLIEED.
% 2-4. PWM_EnableOneShotTripFromComp() ¥ /B
PWM_EnableOneShotTripFromComp (PWMx, eCOMP)
Parameter Description
PWMXx PWM HJ06: PWMO~PWM6
eCOMP Comparator FLJG:
COMP_0_LO
COMP_1_LO
COMP_2_LO
COMP_0_HI
14 of 34 ©2017 Spintrol Limited Corp.
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COMP_1_HI
COMP_2_HI

SWAEER TR
void MotorPWM InitTripZoneAction (void)
{
/* Note: Please initial PGA pin before comparator initial */
COMP_Init (COMP_0_HI,

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

COMP_Init (COMP_0_LO,

FROM_PGAxP_IN , /* 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_LO) ;
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_I1O) ;
/* 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) ;

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;

©2017 Spintrol Limited Corp. 15 of 34
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PWM_V->TZIE.bit.OST=TZIE BIT_OST_ ENABLE;
PWM_W->TZIE.bit.OST=TZIE BIT_ OST_ ENABLE;
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3 PWM A RE K IEH]

2 PWM HICHIREF TAE LA, PWM B850 AR TT3Es TBCTR st 1% M8 DL R =Mt #0520 AT

e
SIS
. AT
. KFLERT

TETHEGS FE A, TBCTR MR R AR R F %5 47 2% TBPRD W IRAFIIME, T/ MEN 0. RIS 7ETHER
259 0 BFEAET TBPRD I, Byl 2R i, flkc rhibr . bt Bt R &L, e TBSTS.CTRDIR
FAETHEER TAER T 7

A 3-1. PWM B CHITIRERER]

TBCTR

TBSTS.CTRDIR |

i i P 5" 2N
TBCTR=0 Event E. |_| E. |_| i |_| i Up-count Mode:

A A A A Trwm=(TBPRD+1) X Tracik

TBCTR=TBPRD Event [ | [] [ [ |_| Frwm=Fracuc/(TBPRD+1)

TPWM

TBCTR |

TBSTS.CTRDIR |_'—| |_'—| i
i NG N
TBCTR=0 Event H—l m
a a
TBCTR=TBPRD Event [

gl

TBSTS.CTRDIR : :

M
W
m Down-count Mode:
a Towm=(TBPRD+1) X Trscik
Fewnm=Fracu/(TBPRD+1)

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

[, 76 TBCTR ¥ fE v, ERIMES5 0, TBPRD, CMPA LK CMPB Z 72 IMEAHELE:, tb
B 25 R w] DL ] PWM IR H 25 R o X £647 ] LB AC B Action-Qualifier (AQ) 23 17 i K 5¢ L o
REsEk, AT DUR JURM AR LA PWM 5 -

e  TBCTR=TBPRD

e  TBCTR=0

e  TBCTR=0

e  TBCTR=CMPA

e  TBCTR=CMPB

o ERAFER I
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Horp B AT AT AR L E -
e PWMAEIHER (Set)

e PWM HitHBMK (Reset)

o HHE: PWM FirH (Toggle)
o FM

XA SRS TR RO R, BARGEATTI LB S, FTRLE A N &

® 3-1. B S EARAER
e Bt
1(HR ) A ) 47
2 TBCTR=TBPRD (PRD)
3 TBCTR=CMPB on up-count (CBU)
4 TBCTR=CMPA on up-count (CAU)
5(fK) TBCTR=0 (ZRO)
# 32, AT HEREEARES
M =
1(H =) BT iR A 45 )
2 TBCTR=0 (ZRO)
3 TBCTR=CMPB on down-count (CBD)
4 TBCTR=CMPA on down-count (CAD)
5(: %) TBCTR=TBPRD (PRD)

TEJEZR T PWM it AR AN A 52 B R

R 3-2 58, SiF8sm B8, % CMPA=TBCRT, NIl PWMA B &; 2ibdsm ~it
¥wl, # CMPA=TBCTR, W] PWMA B1K;

%t PWMB s, 24it3es ) Bt sk, # cMPB=TBCRT, M| PWMB B & 4it¥issm Fit
¥k, # CMPB=TBCTR, M PWMB B 1%,

B 3-2.

% BRI, XHER Pwm F i

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

7EE 3-3 BB, PWMA F1 PWMB 13 I 52 B B8 &2 2 421, PWMA A1 PWMB [FIAT 52 £ CMPA
1 CMPB FCE 152, X A] PLAE s AEXTRR I PWM 3 .
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M E RS ] E TN, 2 CMPA=TBCRT, Il PWMA B 5 s 24t 5088 1) R it %), # CMPB=TBCTR,
M PWMA BAK;

XHF PWMB [T, s M BT, 5 CMPB=TBCRT, Il PWMB B &y 4iFiasm Nk
¥, 7 CMPA=TBCTR, Ij PWMB BE1k.

B 3-3. &bETUH, FEXFR PwM

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 | |

1£ SP1068 HIFEE T, &M & 7 — ik pwM 1 FH I R &L I S ALFE T PWM BI4TR,
AL P I E R E PWM HC,

oA T A R

o PWM CLK INAEE B 13 EL PCLK 18, PCLK 202 f5 18 Fr) B ol

e PWM [f] software force #1 Continuous force fiflt /&[] s A2 A~ =& —F 1T, continuous 71 % H &7 1A,
1Mij one time 7E deadband Z Fii i /% .
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3.1 #] 1. A EFLWEAEESLR PWwM B

& 3-4. PWMBEERREE

F T : T : H BT
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
Gprio2s__| [ | [ | | | |
BRI
Example Code
#define PWM_Frequency 10000 /* 10kHz PWM */

uintl6 t uléPrdval = 0O;

/* Enable PWM1l clock */
CLOCK_EnableModule (PWM1_ 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, ul6Prdval);

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 */
PWM_CounterRunControl (PWM1, COUNT_UP_DOWN_AND RUN) ;

/* Enable PWM1 TBCTR = TBPRD event */
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PWM_SetTimeEvtTiming (PWM1, EQU_PERIOD) ;
PWM_SetTimeEvtPeriod (PWM1,ON 1ST_EVENT) ;
PWM EnableTimeEvtINT (PWM1) ;

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

while (1)

void PWM1l_ IRQHandler (void)
{
uintl6_t uléCMPAVal = 0;

ul6CMPAVal = PWM1->CMPA.all;

/* Change PWM duty */
if ((uléCMPAVal +1) >= PWM GetPeriodValue (PWM1))
{
PWM_SetCMPA (PWM1,0) ;
}

else
{
PWM_SetCMPA(PWMl, ul6CMPAVal + 1) ;

/* Clear interrupt flag */
PWM ClearTimeEvtInt (PWM1) ;

©2017 Spintrol Limited Corp.
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3.2 fl2: PERKER. WX PWM
R TFORHE DL A LAz, AN B R RS X R R —
AISHITTE, B2 FH AN PWM 2555 A BR A4 L W0 B R TG, [RI BLAME PWM
WAL T AT A — € I BEIX IR [A]
SPC1068 [ PWM HLooIEH Ri%, WL G 3EHr . B & MR, X B e g — e B
P A JEX ) PWM B T ELZ PWM R TTH GBI I HER 73, FTLUE A S 2 B Bk
FIGMFEIXBCE T7 o AT s AR R, — o —A4 PWM 3, BEINAEIX i [H]
Jo . BURAR BT SEIX R BAMEY PWM 3
NP, JBIR T A PWM K, Wifi
(D —HN
(2) GG EFE . R RRIREX
(3 N LN LS
AN — XA FEIX HoAN PWM Y I 2 o

&l 3-5. JFEXiZf B ITIER
DBCTL.HALFCYCLE
PM{;\;I:rTLn:g; EO s i E Rising Edge Delay i W PWMA Output
/_é_lo i i 10-bit Counter i ‘[>O_§_10 i ;l i ot
EO 52 E i Falling Edge Delay E :00 s4 : :1 S6 :
I L ! ! ! ! ! PTwnT/lzB Output
P\I\(I;\'{I:n]‘nga; __:_10 i E 10-bit Counter i 11 i _:_(? i et
DB(?T:IN_M_CI)DEL _D_BRE_D____D;I;[:_J D;C;L P;L_SIEL DBC';L_OUT_ l:/IIODE
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& 3-6.

ARG FEX B A PWM R B

CAU
PWMA  Set

CAD CAU
Clear  Set

CAD CAU
Clear Set

s1 ——!' EFHIBEX L———!' EFHBFEX |' it
| | |
| | |

PR PR e T d
PWMA
Output
PWMA
Input l | | |
s2 TRIBIEX \N TRIBIEX \ﬁ: TRIRIER \N THRIEX \N
[ S
Jf it u{ o L]f T J%Hfﬁé
PWMB
Output m_
SEFRAC BT FE AL
&N LK PWM SR E A E 56 1 AHE, XEMAER T
@) BEIX i [a) e &

o, JEIXABC EACAS I T :

Example Code

10000
2000

#define PWM Frequency
#define PWM Deadband NS

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

/* Configure Deadband */
PWM1->DBCTL.all |= DBCTL;ALL_INMODE_O
| DBCTL_ALL_POLSEL_MODE_AHL
complementary */
| DBCTL_ALL_OUTMODE_3

all from dead band generator */

uléDeadbandDelay = (PWM_Deadband NS *
(CLOCK_GetPWMModuleClk (PWM1) /100000)) / 10000
/* Deadband falling edge delay */

/* Deadband rising edge delay */

/* 10kHz PWM

/* unit is ns */

| DBCTL ALL HALFCYCLE DISABLE;

’

PWM_DeadBandFallingDelay (PWM1l, ul6DeadbandDelay) ;

*/

/* Active High

/* PWMxA and PWMxB are

©2017 Spintrol Limited Corp.
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PWM DeadBandRisingDelay (PWM1l, uléDeadbandDelay) ;

HA R SHH =4

(D PWM_DBCTL_ALL_IN_MODE_0
XAZHEE PWMA 23 5l N BIFEX 36 B R AN RS, S TE 5 — 28 =130
1, SebrREmoroe s1 (k# 0) M s2 GEF o)

@) PWM_DBCTL_ALL_POLSEL_MODE_AHL
AN SHORIE I X e PSS 5 R AR, SePr2 i ml o6 s3 (GE#E 00 Al
sa GEF D

3) PWM_DBCTL_ALL_OUT_MODE_3
AN SHR P R ARG 5 R B AL M I, L] s5 GE$E 1) il se

GEE D
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3.3

Bl 3: PEAEBENESE PWM B (EXb. BHEX)

1. PWM R R#E

SPC1068 ] PWM F70A] LUBIE SRS ST RIS, UEE S RRE, PWM BLIG24E TBPHS
HIEUE N TS (TBCTR) T H 8 1140075 17 MU H T TBCTL. PHSDIR T E . 4
BeE N ED ST H O A A R CBRUCIRESY, FAT I 3-7 Foms B 3-8 s it S AT

B 3-7. PwWM I (RTFHE)

Down-count

A 3-8. PwWM FI2F (L0

Up-count

[F] 2045 5 0] LAYE DR e T e 4%«
o WRPHflR

e PWMFINES

o WRKHET

WMEEF N PWM [FE(ES, WA LASZELZA PWM BTIRIG A G, IX06 T2 40 PWM $ai (b
=AMLz ED EFEHE. i, £/ 3-9 7, PWMI 7 TBCTR=0 FHER AP {5 S, %
AL S PWM2 1, T PWM2 XAEIZIAEAE Sk 45 PWM3;  [FIS7E PWM2 F1 PWM3 H#S
FHT PWM [F25 [ RE
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PWM1 Tors
TBCTL.PHSEN
v PWMSYNCI
DCAEVT1.SYNC
Load |€——— -
DCBEVT1.SYNC
Mode [€—— TBCTL.CTRMODE
. TBCLK TBCTL.SWFSYNC
PWM#_CLK —] Divider »{ CLK TBCTR
) TBCTL.SYNCOSEL
Dir |—>»
Reset [€&——
TBCTR=0
PWMSYNCO
TBCTR=TBPRD
Disable
PWM2 TopHs
TBCTL.PHSEN
v PWMSYNCI
Load |«
_— Mode [€—— TBCTL.CTRMODE
PWM#_CLK Divid > CLK TBCTR
-CLK—> Divider “1 i TBCTL.SYNCOSEL
Dir —>»
Reset [€—— L
PWMSYNCO
PWM3 TBPHS
TBCTL.PHSEN
v l PWMSYNCI
Load |«
TBCLK Mode [€—— TBCTL.CTRMODE
PWM#_CLK Divid »{ CLK TBCTR
-CLK = Divider “1 i TBCTL.SYNCOSEL
Dir —>»
Reset [€&—— L
PWMSYNCO

2. RESE
XA T RFET Z /T8 PWM i 2, FTLASET PWM AL B 70X LA Z ks, LA PWM 1
FCHECE .

1) WHEEA PWM BLE

Example Code

/* Set GPIO pin as PWM2 output pin */
GPIO_SetPinChannel (GPIO_30, GPIO30_PWM2A) ;
GPIO_SetPinChannel (GPIO 31, GPIO31_ PWM2B);

2) FE PWM2 [ PWM1
/* Enalbe PWM1 send out SYNC signal when TBCNT == 0 */
PWM1->TBCTL.bit.SYNCOSEL = TBCTL BIT SYNCOSEL_TBCNT EQU ZERO;
/* PWM2 phase delay */

PWM2->TBPHS.all = 0;

/* PWM2 count up after SYNC */
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PWM2->TBCTL.bit.PHSDIR = TBCTL BIT PHSDIR COUNT UP AFTER SYNC;
/* Enalbe PWM2 SYNC function */
PWM2->TBCTL.bit.PHSEN = ENABLE;
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Bl 4. APERIE S H8 WM HitH (Trip Zone)

1. H48irwm FHE

IR Z N Bk, FERUBRSIEEFES, SRXMETRBIN g, FELEE 2201
1E—PIahE. R4 pwM % E BOX M AR E S E RSG5, RIFEA B LR 2 4
IR R

SPC1068 [FIREFRME T XTI AE, ATLALEF A3 PWM FL B N 4N E 2 5 2k E, O =
1EERE R T — AN Lk

SPC1068 f{] Trip Zone ] LASEZIR LL N IR

o FJHW(Cycle-by-Cycle, CBC)EH 4 PWM #ii H!

o — Pkt (One Shot, OST)PWM i i

A 3-10. ZAHHY PwMm 5525

Trip
OST

PWMA

3-12 7 Trip Zone MIZHREAEIE], MEHRT LIS . FTLASHE PWwM B 8IHESH 8 MAFM1E
T, AL REAME S R RE. RIS S, ERE AR AR BB, T H, B8UES
] DA S A A

Trip Zone [FF% A AT —RVE R LLRIN O &L, AR AME S R 7242, W — RV E R BRI S5 8
FAZ A WIE S, B — gt se 2 T 4 A B
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& 3-12. Trip Zone THHLHERE

TBCTR=0 »| Clear y CBCTrip
Cycle-by-cycle Event
Mode
TZFRC.CBC (cBC)
TZSEL.CBCL ~ TZSEL.CBCS, set
TZSEL.DCAEVT2, TZSEL.DCBEVT2 L
171 —0 O set
7 ] TZFLG.CBC
173 o TZCLR.CBC —»{ Clear
124 —-0 ©
125 —-0 ©
TZ6(CLKERR) ——O0 O
DCAEVT2.FRC —-O O
DCBEVT2.FRC —-O O
TZCLR.OST > Clear I p OSTTrip
Event
One-Shot Mode
(osT)
TZFRC.OST
TZSEL.OST1 ~ TZSEL.OSTS, Set
TZSEL.DCAEVT1, TZSEL.DCBEVT1 L
71 —-0 O et
122 — 5o TZFLG.OST
25— 6 TZCLR.OST —»| Clear
T24 —-0 O
25 —-0 © syne = v V¥
TZ6(CLKERR) —-O O
DCAEVT1.FRC —-O ©
DCBEVT1.FRC —-O O
Trip-Zone
Arbitrator
PWMA > —> pwmaA
PWMB > —> pwnmsB
2. REIE

B B iR 4 PWM B B I FE A Trip Zone Aic B2 .
(1) PWM FCEFE, FCE PN FEE I EAS PWM, X KA 3 FRCE, X BEAFHER
(2) Trip Zone it &

Example Code
/* Trip Configuration */

GPIO_SetPinChannel (GPIO_5,GPIO5_ GPIOS) ;

GPIO_SetPinDir (GPIO_5,GPIO_INPUT) ;

/* Select GPIO5 as TZl input */
GLOBAL->GPIOMISC.bit.TZ1SEL = GPIOMISC_BIT TZ1SEL_GPIO5;

/* Enable TZl for PWM1l */
PWM1->TZSEL.all |= TZ SEL_ALL_CBCI_ENABLE;
/* Config Trip Zone action on PWM1A */
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PWM1->TZCTL.bit.TZA = TZCTL BIT TZA SET LOW;
/* Config Trip Zone action on PWMI1B */
PWM1->TZCTL.bit.TZB = TZCTL BIT TZB SET HIGH;

/* Enable TZl 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;

B T ST LLE i, Trip Zone FOECE 1T LA2 A LA R JLAS K5 IR

o EFETZX HIKI N,

o EFXPEEA PWMx, fffE TZx CBC B TZx OST I

o AR PWMX T B S H PWMA FI PWMB, BB Trip Zone 15 53RN, AN AT R [
HME.
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4 PWM TERENL_-HIR A

4.1 REHBEN=MH rPwMm g

NI AL B PWM,  EESIFI AR AR QT -
&N Z WA TINAE main BRE— IR AU A Sys_Init 5 Clock_Init
) A PWM_ComplementaryPairChannelinit(), #J4a4k3E A T xME K
(3 JA 3] PWM clock, ¥ SPC1068 (] PWM counter 434 VU A =X
e  Counter Stop
e  Count Up and Down
e CountUp
e  Count Down
(4 BE PWM ) Duty, 7EEGIAMIBCE S, CMPA B, U Duty /)
(5) Y5 BIC B 1 GPIO BCh PWM it

Example Code

#define PWM U PWM1
#define PWM V PWM2
#define PWM W PWM3

/* PWM IO define */

#define GPIO_PWM U_H GPIO_28
#define GPIO_PWM V_H GPIO_30
#define GPIO_PWM W_H GPIO_32

#define GPIO_PWM U _H SEL  GPIO28_ PWMIA
#define GPIO_PWM V_H SEL  GPIO30_PWM2A
#define GPIO_PWM W H SEL  GPIO32_PWM3A

#define GPIO_PWM U_L GPIO_29
#define GPIO_PWM V_L GPIO_31
#define GPIO_PWM W_L GPIO_33

#define GPIO_PWM U _L SEL  GPIO29_ PWMIB
#define GPIO_PWM V_L SEL  GPIO31_PWM2B
#define GPIO_PWM W L SEL  GPIO33_ PWM3B

void MotorPWM ExampleInit ()
{
Sys_Init();
CLOCK_ InitWithRCO(CLOCK HCLK 150MHZ) ;
/* Step 1: Initial Basic Complementary PWM-*/
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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) ;

PWM CounterRunControl (PWM_V,COUNT_UP_DOWN_AND RUN) ;

PWM CounterRunControl (PWM_W,COUNT_UP_ DOWN_AND RUN) ;
/* Step 3: PWM Set CMPA*/

PWM_SetCMPA (PWM U, 2500) ;

PWM_SetCMPA (PWM V,2500)

PWM_SetCMPA (PWM W,2500)

/*Step 3: PWM Start Run Up and Down*/
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_IL_SEL);
GPIO_SetPinChannel (GPIO_PWM W_L,GPIO_PWM W_IL_SEL);

LIRS WM B E oA SR s, SeBR BN T IRBhEAL, FEAE ADC fili k., PWM B A7 %

TERE, 20T,

4.2 IEFIEEML PWM JE: PWM Trigger ADC ThfE

DA BL—ANRE) U AHTTIGH) PWM fil A = AH FLIRURAE J9 ]

Example Code

void MotorPWM ExampleTrigADC ()
{
Sys_Init();
CLOCK_InitWithRCO (CLOCK _HCLK_ 150MHZ) ;
/*Step 1: Initial Basic Complementary PWM*/
PWM_ComplementaryPairChannelInit (PWM1 , 15000, 1000);
PWM_ComplementaryPairChannelInit (PWM2 , 15000, 1000);
PWM_ComplementaryPairChannelInit (PWM3 , 15000, 1000);
/*Step 2: PWM Trig Select*/
PWM1 ->ETSEL.all |= ETSEL ALL_SOCAEN ENABLE
|ETSEL_ALL_SOCASEL_TBCTR_EQU ZERO ;

/*Step 3: ADC initial*/
ADC_EasyInitl (ADC_SOC_0,GPIO_3,ADCTRIG_PWMI1A) ;

PWM1 ->ETPS.bit.SOCAPRD = ETPS_BIT_ SOCAPRD_GEN_SOCA ON_1ST EVENT;
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ADC _EasyInitl (ADC_SOC_1,GPIO_5,ADCTRIG_PWMI1A) ;

ADC _EasyInitl (ADC_SOC_2,GPIO_7,ADCTRIG_PWM1A) ;
/*Step 4. Interrupt service routine configuration¥*/
NVIC SetPriority(ADC2 IRQn,1);

NVIC EnableIRQ(ADC2_IRQn) ;

PL_E 26 A AT AB AL AR, PWML~PWM3 R 3% UVW =4, ¥ E PWM1 2 Counter
IRk ADC, —IR[FII fili &k SOCO~SOC2 43 Al f B 4 — A HRIAL, 4 SOC2 ¥ 5e 2 e, it
N FR TR 35 TP (SOC2 X R T R 55 B2y ADC2_IRQY), AT HIIARAH -

H e PWML H SOCA 2 Hifit & 15, ADC AHXT I 52 8 PWMLA Firfid %

PAERIBCE G N B .
B 4-1. Example of PWM Complementary Pair Channel
Low side turn on
“Zero Point”
Counter
PWM1A
PWM1B
PWM1 -
SOCB >
4 Trigger ADCx at Zero 4
PWM1 X
SOCA -
P ADC_SOC_0 |-+ ADC2 —pp-| ADC_SOC_0 [~ ADC2
L ADC_SOC_1 [-»{ ADC4 Ll ADC_SOC_1 > ADC4
$-ADC_SOC_2 |-»{ ADC6 | ‘——-ADC_SOC_2 |- ADC6
Interrupt Interrupt
ADC2 ADC2

4 SOCO~SOC2 [EINf #lfil R it , HRIBMCIEE D, SOCO e piftd, K52 soc2, K& E
NEE—A PWM B #%i% 1 soc il kiS5 .
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