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HREEBA BT RIES, BEEEEXRE, FliEaBT =B,
FlexPWMIEHRE BT 2454

« BB 16 D HFERIFORIST. WEXSFFIAIEIFR PWM

o BIERIEIRAEINSES R, ERTR AR THRELG RN
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- BHEEHENZI6
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« BMPWMBEHIAR B SERS M A S

o SFRFEFFAPWMEH

» BIEHAIHIEERATERZNPWMEH

 IRIEAIEERNISIRES

o APESZRTERIPWMER AR I

AR N TRERSE X BRI F 0 ERE X A &)

FEAMNEH T LEREE SAPWMRRMSL XA EEIZT

AIXGEANPWME T R IR AY R A=

Frat 1Y n@IdFORCE_ OUTEH4RE ERTES
* PWM_XS|ENEENB N FIRIBHE=1PWMES
o RETFPWMARLHIEE ] T4 hia b ThREF I N\ BRI BE
o BRI IAINRE
AIRHEIA T UIEMCX NEFIS H_EEFFlexPWMiERR, MMAT JLAR(EERN R EMEMAISTIN L, ARER
REIRHSE, ERY, PWMIRERIE, NSEFRERSEMNDEGEREIE, B FBEPH—2 7 #FlexPWM
ENE

2 iEE

EER T FlexPWMAYIER:

o 1 ZEHEC R NPWMIEERSLR : PWMOFIPWMI,

s BMEREAEONFER (BN FEREEEECHNE) | HREFMNINMNIEEE. S MNEETEANNAE
ERESUELETIANG

o B/ FAULTXS |Ia{ERMEY, LUSHHERASHPWMEE ., EABRT, FEROEMANEBELIEFHAE
=R,

 QEFEROHHESIES, BiFEE. TE4. £EE (sync) MiBIRTER, MEMFELR (1/2/3) 5
AMNERLEAENIFZIDX LSS,

o 546, HMEREEPWM_EXT_SYNC. EXT_FORCEFIEXT_CLKAJ LA EHEHIFIREIE XYM FIER,

o 4, BANFERRATUARMTASEMAZES, DiNAEMEEPINESE, FER— PSS LAHCPUR
gzl /R
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PWM_EXT_SYNC

El1. FlexPWMIERIEE]

EXT_FORCE -
Sub-Maodule 0
- o
g 8leg r
= = el T
Xrw|nkFls 8
288 3 20
FAULTO-3 Fault I
Channel0 [ = =|=|0|lE|x
Faults
R Sub-Maodule 1
Sub-Module 2
Sub-Module 3

PWM_AD

——————
PWM B0
——————»
PWM_X 0
>

PWM_A1
>

PWM_B 1

ham——
PWM_X 1
o

PWM_A2

jle——————»
PWM_B 2

le—————»
PWM_X 2

je——————»

PWM_A3

[ ————»
PWM_B 3
[+——»
PWM_X 3
[+——»

E2ER T PWMFERATIFAER -

s EEMERT, S1MPWMELESEERR N UREEIIERRIVALETFE,
o —PNHEREAIVAXSEFRERFRIZG, MB—MUREEHVAXSFREHXALG.

« AR ESHERS S FRRPNEMPWMESHER.
* LEREBROSHA MRS ESER LTHE, HWR=RNER TIFG,
. LEREBRIESEHBIEEEE, DERESFHHERERES.
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Aux Clock (oot from submodule 0 only) LDOK.
CMP VALO 16 bi Mid cycle reload Master Reload
—_— it Mid-cyele reloa aster Reloa
Clock N — I Reload
Frescaler 16 bitcaﬁm el comparator = Losic (out from submodule 0 only)
[} CMP VAL . |
—_—T 16 bit Moduld countpr value Master Syne
-
- comparator (out from submodule 0 only)
CMP VAL2 . . ™ pin PWM 3
Master Sync c 16 bit ]’“;-NlI o f Muox
= ounter [o comparator i
External Sync preload Preload .| COLIP: g PWM
- mux INIT Value D g 23 c
Force INIT > \c\:.\p ’
CMP VAL3 16 bit R Indep. Fault PWM_A
B | oo | PrOtection | g
CO arator T
—Jp COmP PWM off Dead
Time
CMP VAL4 : Generator on PWM_B
— = 16bit PWM on P el ) N
- comparator |s PWM Mux control
P 45 Select
INIT Value D g > oo
- Force INIT! >
Brioad » —= 1> wu =
Register ]
reload e comparator PWM off Fault inputs
) mux + Output Triggers from module bus
I—> register reloads S — Intermupts
5 =1 5
El2. PWM FHRIRIEE

* SR VAL i=HIiHEERAUREL, T VALO J9 VAL HE=MERZE INIT BR9—F, BRAFEHAERIKTERERS R
TR R RARE. IR, AHERHESHIGZEE 50%.

« B—7FE, R VAL VA0 FERFAFERTHREEHEEEN0RE, SlITRTREABELES
RIGZSEE, MBS EEREE PWM F5 (PWM_X) . XERIZ PWM_X 3|HIRATELRINEE, 40
BWNERE G X ERERIES,

- BREAMESESER, BN FEREN=D PWM F5, RETL2ENEMESHE N,

 IRRBIIDINESTFRATERT PWM £5, "TBEATHMINE, XEIhsELIZBHELER. Sk
AR B RRI Bl EFRAE A .

« El2 hATRAY 16 (IELIRERR "RTHT tWiREs, MAMXNZE "FT" tiRsEs.

o W5, MRS AARNEMANSUERET AN, WERLHES0,

3 IngEfEiA

FlexPWME— P IIRERARUER, EERTEMPWMESHILMSIARIPWMINEE, ATIRTIA

3.1 PWMiEESD

MCX NEFIRIFIexPWMIERB ZPUNFER, SNFARRERNS B CRIBTEFIPWMAREES], XEFHERAT LR
T, BALIREET. AT, (NA—NFREAFHITIREA.
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3.1.1 RLIISFPWM

FIOXIFPWMIRHEBE—RIPWMES, EXMEXT, PWMBERIN—FEREFORZE, B—FEREFOS
ZfE, SESHTR. XMEXSFMNIATESHER, EAPWMASHESMPWMASHERIAEN IR,

VAL (%0 100) / /
/. /. / /
VALS : : : :

|
| | |
VALO ($0000) — — _/._ + 4 _% _
| | |
VAL4 - L
|
|
T
|
|
|
|
|
|
|

VAL2 /
INIT (SFF00) /:

a
]
B

E3. it dFPWMRH

FFMCX NRFIRIFOIIFPWM, RORBEXAINTEMVALBEZHIRN—F, B, SMKPRFELE
B (VAL2, VAL4) S, EPORSHABLBZENEESFT AT —F, B, NEHXADGE
(VAL3, VALS) , EXABGSHFORZBNEEST HTHRI—F.
INRFIBPWMESLIGHITERERX—E, PBARLESHMAETTRILPOTT. FSZERIPORITTH
FERTESZFHEENXTRME, RAEEREMESEBTLMEAPOR. AL, UEAPOTLUEEFSENT
RHEARGEE, FEHTIHE.

PIORITFPWMA TS MR RE SR, MINFFIEMERss. ERXMPWMAILIEENER SRR
T (EMI) FIRIEIRSKE (THD) 148E,

3.1.2 BiR¥IFFPWM
WIAXITFPWMIRBHEE—AIPWMIEES., EXFMENXT, PWMESHFMNEEFI—NSERRLRIST S =St

REB—MNOEME, B4R, EROEXFPWMEESSTIIR KM ESS O ¥ER, EIPWMASSELELATE
EBAPWMBT T EEAAR XA,
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VALL (S0100)

VALS

VAL3 .
| | | |
| | | | | | | |
| 1 | 1 | | | |
| 1 | | | | | |
INIT ($FF00) / : / : / : ; : :
A
I I I ! I I I I | I I I I
PWM_A i I : ; I : r
- | ! ; | : | | ; | : : |
PWM_B I | i i I |
|
— | — | | |

E4. iBigXFFPWMRH!

SFFMCX NEFIRGLEXSFFPWM B NTRFBILIGE (VAL2, VAL4) IZEAINITE, FHLt, REEHXKENL
iB{E (VAL3, VALD) EHZTHZLE.

3.1.3 tHEEZPWM
BERPWMIRHAIRBE RS ERMERERIPWMES MBS R, BRAZMAEEE . B, SPYREEBE

AZEIFM.

VALIL ($0100)

VALS

N
N

VAL3

VALO (S0000)

B

D

| A A

VAL4

N
N

PWM_A | I : I
PWM_B I I I I I I I I
—_— f I ' I ' I
[ I [ I b I b [
5. tHEPWMR{)

XJFMCX NEFIRIEFZPWM, PWM_AFIPWM_BRISZSELERE. B2, PWM_BHEFPWM_AFEREAZER.

AN14196

AR BRI AR R R EIILIR,

© 2024 NXP B.V. WA,

RIFEiC

£51.01F—20244582H

6/36



BERES AN14196
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VAL2FIVAL3EN PWM_ARYEIH., EEZIVALAFIVALSHYE, EEEBHEBESBINNZEIVAL2FIVALS,

iZ: SEBFFRROFIR M FERL L IRGRA, M EPHASEDLY &7 75 T B EiR A F e IR B 6 e
BE.

3.1.4 WHXPWM

SHENFFRPWM (DBLPWM) EHINEELARENHHTEREERNEM =8N, XF5EIFES I PWMELRR
BRI EFHGHIR NG, VALMVARSFRBATERPWM_AES, MVALAFIVALLETA
FXPWM_B(ES. s&bliaLiZBiErIm MEEPWM_AFIPWM_B, FFXORIZIE (EfmLiEIE) #HTHE, W
El6f7R. DBLPWMIESEILUNATEX B EIENZIEIEIT.

:ﬁ: ($0100) / / / /
VAL3 / / / /

VALO ($0000) // / 777777777 / |-
VAL4

VAL2 / / / /
INIT ($FF00) / l/ l/ l/

PWM_A
(from force out logic)

PWM_B

(from force out logic)
I

DBLPWM

L
st T ML ML
[L

(SPLIT = 0)

PWM_A ] | |
(SPLIT = 1)

PWM_B I_l I_l I_l

(SPLIT = 1)

El6. MAXPWMTH)

3.1.5 ADCfil&

EADCREARINEXREERFER . ADCRRAL/MBBEHSEMREE, MARHIEE. ERXPWMER, &
NPWMBEHAR AT LATERE A RS T ADCHEA, TIAFER— M ERR, WE7F R, SiEEEHLIFRN
B, MNTEERNFRR, RFERMNLGIURSEMEEMRLEPWMES. XERER LR LT
BE. TERAIFR, BETHER RIS RN NI BV E—PWMEHR R A LRI EMBEE R,
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VAL (S0100)

VAL3
VALS
VAL4

|
VAL2 /
INIT (SFF00) /;

R N S S S S SN

B7. S mhalR Ak

BN FEREEECHENSE, ELESNFARREETEURRERET,. B —aEiEREiL— %%
MNFERUBIRRIIEREZIT, (BISFEROFRIER RRIFREL.

B8R 7 alE X —IhREE S N PWMEHRREEADCHR ., (FRARSIERN ARSI HE B AR
FEIER, B NREBSANEET S NADCHA. B8R T A FRIRILICESERA T ADCRUARIAER.

Submodule0 counter (PWM generation)

Submodulel counter /
VALS

VAL4 /
VAL3 |

!
VAL2 /

\

I
| |
A \ ! L~ !
I ‘ | | |
| | =l
g
Output Triggers # ? # f ? % ) | f ?
=4
El8. BN PWMERIF=ESMahida
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3.1.6 1BiaRBYUHIRINEE (E-capture)

HPWMS |[BIARRFPWMARLRT, BTLARSRHITEMIAGGER. STFPWMARL, tHSFesiEIEEPWMESHIH
NI, HPWMS | BRERIEREMANRIAR, WS EEUER— 5 I ETELEERZ NG, FIRECVALO
FICVALRMBEZERER# T, JUERERETHNARFEMENSR. BERES MERBRNEENE,
A LARMNES NS SREREFIEKEE, TEEFECEBRK. ik, BANESHESMNLBERILA—/ 8 iT81Es
AT, Tt EEEaE SEPIEENE (EDGCMP) HHTHER., MitHEe i ETFEDGCMPRY, Figith
ERTESHVEEIR, ITEEEEMENL. WINREILUTSUEEHENNLRSEY, AEHITRRFMA TR, EoE
R 7 E-captureEB EAIERS THEE.

Capture on CVALD —— =
Capture on CVAL1 — =
Capture on CVALO —J
Capture on CVAL1 —»=
Set capt0 to falling edge
Set to one-shot mode —— =
Capture on CVLAO ——=
Capture on CVAL1 —
Re-arm capture circuit —
Capture on CVLA0D —
Capture on CVAL1 —

Set to free run mode
Switch mux to input pin  ——Jm=

Set edge count value to 5 —=
Enable edge counter
Set CVAL1 to rising edge
Set capt0 to rising edge
Set capt1 to falling edge

Capture occurs after 5 edges — =
Set CVALO to rising edge

Capture occurs after 5 edges ——

E19. E-captureEBEERYEIREED

S FRRETPWMERRS, HEMRITAZEIRATEEPWMITRIRE, HEMDRMNL. XN ERSHIAST
HEBHT, ESNEEAREIIHFTEEFE S, B, KX ERRTEMSIH (MPWM_X)
HBMAERET, NABHESIZERG. A, ZNESPWMIRERRSHNESH, EEMEHTCEMRIFEEGX
FhRzAE.

SNENOR7ZR, PWMINEESRYEHEREIRE B RETRANRREIRIPWM_X5|fl. CVALOFBAFEEKIRE
J9tER EFHE, CVALIFSREEIREIRE IR MG, B, S1PWMEHRBSIREFRIAHIKELE. EitE
fXZE, FACVALIZFRRRYEMACVALOSFRRRYE. XFNESEEX KR AR IR TIE X AIIEIR
ERIEMIFEERA. I, XEMRETIUERSAREMPWMEIHIIVAXSFRIAITILR, LEXERFERE
SERANE(E.
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During deadtime, load inductance
drives voltage with polarity that keeps
inductive current flowing through diodes.

V+
— |
PWM_A | | —D-j N
+
- —

r | i-
PWM_B _I _».
I_L j\ to PWMX input

Actual load voltage

Actual load : : V- pulse width is measured
voltage l
(for 1+) _I :

Actual load | ‘

voltage J |

(for i-) " 3 el
EN0. ERE-CaptureB NS iMEIKNER

3.2 Mk
ATVERER T PWMAGR(EBIE,
ENE—MEREHPWMAIESHER.

PWM_EXT_SYNC

Clock
Sources

PWM

— Clocking L
»| Counter

Synchroni-

Register j zation
Reload

Logic

PWM_EXTAn PWM_FAULTR

PWM_EXT_FORCE \A

PWM Generation — N Deadtime = ] —— ) >
Force Out Logic | Insertion Logic Fault Profection Output Logic

= =1 = = +— PWM_Bn

L Output Triggers
Interrupts

Em. @ HPWMA R AIEEESIEE]

PWM_An

3.2 FEREHIZE

BFSEEHIBIERTE 7 A NE M S e MRS 17 SR B AR R RS B N 2R e 17884, @IdFFICTRL[LDFQ]
FICTRL[FULL] (FAVALISESREY) |, TILSESEREREMHRAEAE " MPWMEEERE—R, RIETIF
HEHAEIIEIN (CTRL[HALF]) , IWWATEZHETLAREE—MPWMERRIGE, % EESHVALOSEREN,
HEARKEGFEPWMERIRIH .

WEN2FR, FIEROMNERESTLEATERESHIT &, B, AFFAERONERZEEHIEMbFER
hEFESAVER,
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RELOAD_SEL —
LDOK »| Reload = Reload opportunity
Logic (to on-chip trigger unit)
Mod Compare ——= Local Reload y
—>,
(with VAL1) (counts
Half Compare — | PWM Register Reload
(with VALO) cycles) I

Master Reload
Master Reload (from submod0 only)

En2. SiFEHiZiE

3.2.2 iHHERE

ElI3RFREY 61 HERES I LABIE LA T 9N el ERYIR E AR INITEEIF THIMA 1L -
o AHtELE

o FEH

- A%

e PWM_EXT_SYNC

VAL1

INIT .
WW 16 bit - \Mod Compare

comparator
Submodule Clock 16 bit counter ————J-

FORCE_OUT - T AT
FRCEN

Local Sync Processing ”
L Logic
Master Reload Init B Master Sync
Master Sync (from submod0
PWM_EXT_SYNC only)
INIT_SEL

EN3. FRRiIHE=RES

NRBFERWELSENITHEEDRNES, HHHSEE BT, BEREBEHEFT VAL, VAURTIEEIT RIS
. B, FERANVAUEZUEHIER R (MMES TIZFERERRIPWMESIR) | FEREERIEE
EAEEHT. BOntitEEs, TUEEERSES (REFRRONALES) . BEit, (HIFRERAYTER
RRAHER AT LAS FEIROPRITTHERER AHARE. Bt FRERAGVALSFRe RABX LIRS AT LAS Fitt B T EATORE,
SAPWMAERL, HINFEER. HiHEUREEIHA S,

INFRIERETERESIENTHEEBHRIR, BAEIFARRIITSERERE S S FRRONETIRIE.

F: MWFEEESKFEFERO,

RTEHSREREAERRY, FEIUmRENeZERN, EISIFERRELSHSMEPWMES.

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kAU,

BT £51.0/R—20244552H

n/36



BERES AN14196

RiBKHEERGIZE (FlexPWM) 7EMCX NRFI LAYER

SNERIEREPWM _EXT_SYNCIESAF AT EERIIAMATR, SMERATLAEHIRE FRR PG ERRsHIERE.
L PWM_EXT_SYNC 155 FEEREL F AIEEELS &5, BIKEE T RIEEH,
Eitt, SEIFlexPWMEER SHMBMES ZERNRLSZEE NI E.

s, WMERIGETCTRL2[FRCEN], 1 HEBERTLUEFORCE_OUTIES BATAKIEIIBHIAIL. FORCE_OUTES
EBATSNPWMBHIIESYIR, MEISHTR, THRT SIS MIBRA.

FELt, FTIeEFEB M SIENTERRRNUES, TSI TR,
B2, MRFERLSLZMEEBIRNPWM, ZFTEPWMESERENHFERE, HEFEEREEALSES (FIER

OIEIRA B HH T EREEAIIAL) KA NBFAEER (FAEBR1/2/3) HOiTHEREE. BN, MNRFLPWMESFE
BB —1PWMIEHREGS F9MEB, HEFERPWM _EXT _SYNCIESRHIIALETE FIERAYITEIES.
WRFBEREZSANAEIRRAIPWM, HEFLAIHEMGE:
o BiAl:
. EEEFERONPWMES AREIR, ZHERERA RS RAITEESRELIMASBPWMEL, SifER
PWM _EXT_ SYNCESCIIINPWMELE
2. EIREER (BEHFIRTABPWMASBTELL) EESRHTNEFER (FEHR/2/3) thitEssnIviait.
. Fik2:
1. VIR ERIRESERPWMS S0 FEIRAVITHEIEST, EIREAMELS.
2. BENINFORCERECE AT RLESEHEXT_FORCEFS,
P XIFEEHEE, FEROREIENLRITAIEFRIPWM, XTFEXT_FORCEEE, F—1MEFEHE
RECE N EERIFATENPWM, XN FEREEG M — 1N HEEMmE, (EAR M FERAEXT_FORCES
SHA,
3. BEEFER (AHREAEPWMAIFIERR) |, EFABES VIR ITEEERSCIMNEPWMEE, ShikiE
EXT_SYNCESCHIZNBPWMELE

3.2.3 s

SHFENFER, TSI LUIRIES F 28 9FORCE_OUTE SR T/ \IMESRZ—:
ZAMCTRL2[FORCE]

FEHROMNEEFIES

AHEHES

FEHRONFELHES

AHETSES

FEHRONERLSES

LB RIMIEXT_SYNCIES

8. F_EEH4YMYEXT_FORCE(ES

IMESSHEFEREHS I EAES, MAEREREMFRROELS. Af, MRS FEREH LR
SSHRERIHE, NNEEEES. EXT_SYNCELEXT_FORCEES,

N oo s ®wN "
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EN4RER 7B B, SEL23FISELASFERZEMUATIMSSFIEE—, XEESTLURMHE FERA
it
. PWMEE
s RIEEPWMES
o HEHBITOUT23FN0UTASRFEEH — 4B
¢ PWM_EXTABEPWM _EXTBEZFSMNBIGISE

R ATLIRRIIRE, HAEFORCE_OUTEMRY, XY ESHKENAESIRESHRERR. ZSREMARET
BB RRESTIREIHatin, ETTER—24E,

3.2.4 M7k HMNEEIETT

p Master Force
(from submod0
only)
PWM23 0
from generation h/w .
—= PWNM23
ouT23 2
. PWM_EXTA 3 to Deadtime
\ logic
FORCE —0Y
\ SEL23
Master Force 1 . D Q
Local Reload 2 L v DBLPWM
Master Reload 3 — J_’
Local Sync 4 |FORCE_OUT trom generation h/w
M4
Master Sync 5 PWM43 0
. 1
EXT FORCE 6, 17 e pWMA4S
Reserved 7}'/ OUT45 2
__A
FORCE_SEL i
SEL45 V
— D Q
EN4. imhlim =g

[ECTRL2[INDEP|BNiBIBI, EJE—IPWMiGHEE AR MEIIAIPWMIBEE, EXMEXT, S/ PWMISHE
FBEMVALTIRISZZE], BEASMN,

[ECTRL2[INDEP|ENIBIE0, TIEPWMAIHEIE A—XENEE, EEMNBERIEERT, PWMS IR,
SNENSATR. MCTRL{IPOL|REEHMSSiEER M3 B (PWM23EPWMA45) |,

’ VAL?2 ‘ VAL3 ‘
<7 <z
PWM23 Generation 0
B PWM23
PWM45 Generation 1
ZAN 4 —‘ So—= PWM45
’ VAL4 ‘ VALS5 ‘
IPOL
EN5. BxMEER
AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kAU,
BT £51.0/R—20244552H
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BiNEERFEERTIKNEBHIKIRIRFR E T RIAE, MNEI6H.

o

rw W
—e
AC —e TO
INPUTS ¢ MOTOR
L L
AAA PWM PWM ’)/ PWM l‘/

[ ]

& 9 L4

Ene6. HB = R3S ERNIREN
X EAMEEED O FESE X AT BRI AL,

3.2.5 FEXASEENIZEE
B7ER T8N FERAZEX A EENIZLE, ZZERTEIPRER TR EAEENEIMES.
N
> |y
- 1
y 0 DTCNTO
IPOL SPLIT DBLEN +
(QE%W“—’ 0 - Iéfimf || down — E’;\:UM;Zalovic}
dergﬂ start counter _ ) tput log
INDEP

falling
start | down

;::E:r 1 counter v PWM45
1 (to Output logic)

PWM45
(from Force Out logic)

I

DTCNT1

EN7. FEXBIEHENZ S

FEEMET, —NPWMESHRTRF L TRAE, WEN7AR. SMEPWMBELTEIERER, FKEB
PWMIBIESL TARRERTS, RZIFA.

F: G TEHEEREEEETIRINERE, CRBIRL TEREHISEXETEE, AT, ERETHFTESHAR
KBATELEFFBENER, 79 THLL L TR E LI SEES, LRI X/EIEATEXATIE, HEI8HT.
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T X B A4 Bl eE = BiiE— X PWME P A\ AT BT S RAECEIER. SEXATEZ5Fes (DTCNTOM
DTCNT) 15 BT XASERERRYIPBush /AR, S @NE EFERTEERT, BIEHEEEMSE,
FHREANFEXATE, FEXAEESEPWMEHISHAESEHENIEEEIRTS.

VALL ($0100)

VAL3

VALO ($0000)

VAL2

INIT ($FFO0)

PWM_A

no deadtime

PWM_B

PWM_A

with deadtime ! ! i
DTCNTO | — | |

PWM_B ! | | I I }
| ] | j ' ] . j

EN8. FEXAIEHEA

— |

3.2.6 HEGEIRZIE

SHFEEHBEMPBUSI MR RS DRI, TIMEASSGERIBIE, XS GRS ESHTFEPWM_A
FIPWM _BigitH Ay EFHAFI RREE LSS MO 95K, BT IRBFRCTRLIFRACX_ENEERASSELRBIE, BT
FIVAL2, VAL3, VAL4ERVALSEFESIEEROFFEFNXSNT L, FRACVAEZSE T FED SATEIEEA. FRACVALI
S AERVALE LAIPWMEEBHIS SUEE, MNSERFRACVALIBRIZENIESE, BBAVALSERNSAEET
FFS{EFART IOXFFFE, FEERFS{EMRTA0XTFFE, XAMREIEN T B ERRES D HEHIR R AR,

PEMERE (1. 23, 45) MIOEE (1£5) HEWETH, FHESHMESFRRNERINE.

MTFETPWMER], HHIRRRIESIN. LWHRESERRS S HSFFRINE MEN LSRR HER EiRH
it. ERDBENTFR, BEE—PWMEEIRAREREGH.

EENPWMERREEREY, MRBNAISEERERIRE, BARRDHESZSHE NEME) B, ERHH
B850, EfEmtER TRRERE. MRENASHERERER, WERRSHESNEESE. XEEERR
PEUERIE—TTIE.

REFTRBRARRDIE.
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Bign, BgLAT&M4:

« INIT = 0x0000

* VALl = OxOO0OF

« VAL2 = 0x0000

* VAL3 = 0x0007

« FRACVAL3 = 0x00

XEEHPWMEIHEBE50%MIESSE, XHitEMEIMOX0ZI0X7RY, PWMIRH AEEE,; BikizsaE, PWMEH
THEBF, BENTEENAZIRAEOXF,

SNERFRACVAL3EHEZEAO0XI7, NIPWMESHAYEIATIE = 84NEHRE + (23 / 32)/VEHA = 8.719VEHA. Eit, =8
FEhzsty = (8.7194NEHE [ 167NEHR) x 100% = 54.49%,

S—iMER S R ERFRACVALISFESHIEPWMAERE. NSRAFBZEI00. 25 MM ERKE, FTLUEVALZRRE
730x0064, FRACVALIYEFE/0x4000, DEERRR, XEFESAIMPWMBHARLLFERZI/NETEHERR (BN0MA
&£100) . PWMBEHN EFHEMTEEESMERRERNSHCRIEIREINE, HAEESRIERAXIAILEZ BRE—
HH100.25/NEHAIEFS.

3.2.6.1 A{#FNanoEdgetE NMEREIS EGERZ4E

SHFAZIENanoEdge (A9FV405H) BATDRERFELR, PWMBILUERRIEIEARSAEIEMIniaizsEl, Big
EFRCTRL[FRACI_EN]. FRCTRL[FRAC23_EN]#0FRCTRL[FRACA45_EN|{Isk/EEIttIhEE., PWMEHRRELPWMIH
I ERFIINERENIIHTEE), LUIARISHENSEERSIFHE. ENNBBEET OSSR,
flan, WNRBFHAEPWMAERIA50.2540 T ERA, mTLAEVALIZRFZ/90x0032, FRACVALIZEFZH0x4000,
REHIERT, PWMELBE A0/ TEEEE, (BB/REHIMSIMAIRELE, MISEHI50.25 M EHBRKER
(A,

XTFASTHFNaANoEdgetE NINRERIFARIR, AR TR E B EMET.

3.2.7 WitiZiE

EISERTHNFRRAVMHZHE, SESIPWMELIMEIESRAIMIEER. RtEsmteEE. XES5
HMNEREBES RS IRAT AT A R ARIRE L.

MIEXEHEBERH HAIPWM23FIPWMAS(S S (MEI9FTR) RENERES. BOER, SEEEENRS
PWMB R AR A RAE SiE. PWMEH S I B XS AE e EKERi1%E RS 2 608
BERE. B, EEEHESIMZE, BPYAXOCTRLPOLA]FIOCTRL[POLB]#{T4RIE. HIELZM4TTRESE
PWMISIHALFERERS. B BIEURASHIBIEORS. XBURTFOCTRL[PWMXFS]F R REAIE.
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PWMAFS[ ]

Disable -
MNNLA
PWMA_EN
PWMAFS[O] —\H

PWM23 — El::l;t;ozn:;’l | PWM_A output
MASKA  POLA PWAOTO

bﬁ

Pm OUT_TRIGD

Y

PWM_MUX_TRIGO

from Deadtime

logic PWM_X

L -
HI >—> double pulse

output option

PWM_OUT_TRIGT —

T

MASKA ~ POLB PWBOT1

PWM_MUX_TRIG1

Fractional
0

PWM45 —] \

Delay 4-5 ) PWM_B output
Y
PWMBFS[] —— 1
PWMB_EN
PWM_B
Disable
PWMBFS[1]

MASKX POLX

PWMX — chﬁm?l delay 0 L
0 ™~ N
VM X 1 | 5 )) >— PWM X output

double pulse

output option * PWMXFS[0] —— 1
pDBLXx  Disable PWM_}(i

PWMXFS[1] ————  J

™ to output

PWM_X_EN buffer enable

Eno. fathiZiE

3.2.8 E-captureiZig

El202E-captureEBIRAIIEE]., [ESHNSIBBING, D AMEKERER:
- —ZEFERETZRERSENAN, IS ESEREBRARIREEHTHE,
« B—RIERBESEREI—SMITEES, ZITEEIMNEESN LA EGFI TR TIHEL

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kAU,
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RiBKHEERGIZE (FlexPWM) 7EMCX NRFI LAYER

XM EEENE S SREPIEEN— N 8EE (EDGCMPX) #{TthiR., MRXFMEEE, tHRSESER—
P psREEIHER. ATILEEREELERX MK, SERRELSKRERSRNEAN, RETLELLLERE.
XMFEARTFZERIT S EMENDIGSMY, AT A I,

INP SEL ﬁ CIEO

Pin Input Cireuit 0 CF0 Int
> Capture
reset A
8 bit . | E EDGO
counter EDGCNT E S !
_>

Arming
Logic

comparator

EDGCNT_EN J |.
EDGCMP
Submodule _
Timer 2| gl EDGI1
This logic is repeated for PWM_A, ' &
PWM B, and PWM_X inputs.

Capture CF1
EDGx bits Cireuit 1 T_D_, Int
00 - Disabled

01 - Capture falling edges CIE1
10 - Capture rising edges
11 - Capture any edge

nl

E

E]20. E-captureiZig

BETE LR, SRERRSIEES BT EE/ URERBRAtiessEt, mixkht CHmRZELE,
BIERIIE S SRS RBIR MASZAORIREBER, XE MBI E TIELRESHIELSIAE, CAPTCTRIX[EDGX]
HICAPTCTRLX[EDGXOHiEE MBESFRIIOREY, HINABMEI20RTF. IHhoh, — NS IEEHI IR
BF, RIFEEMIET (&%) HEsEAE T TR, EERETERIT, MAFFILREtHRIT. MR
A RREBEEHER, BSUEEGNRIE, Eh— T EERNERSMSSES— 1 REEHE, k275
R BRIV, RUT—NEIRFY. SRMNHREBIREHRER, MRBIROBLHEE, JAfMEMRE
RS, FSREEEIBACRE. —BREFTIKMEIR, H—LAUBIREER, BERR—NBIRFYIHE. FRERR
EEERIABETE R CPULE AL N,

3.2.9 HIREERIP

BIEERP R LEEHERASHPWME LS . BESTEHEFAULTXS B AR, EARMERILUBEFCTRL[FLVL]
BHTER, BAFAULTXS [T LUESHEBREIENERI—NPWMEI ., SEEERIPEM S APWMEIHAT, PWMARY
BNRMERnT, RENHSIHSHEEHIEHIBE0. BEIREES, BAREIRTOCTRLPWMXFS]HIE.

HEREDRR S S A REREIZIEAISAIRGT (DISMAPN) SHFssitEIPWMS |, E21ER 7 HSESEREEN—
. DISMAPNeRE—ERIHEHI B NPWMS [BIRIRRES, FIIEI.

BIEPWMIERKRIEA, SRRIFESER. B, SESHE, LUSEBRUBLLEERPWMESF=AE I,

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kRtUARA.
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NOCOMB0 —O DISAO
FAULTO ——4 FILT D :
>
NOCOMB1 —9 DISA1L
D—
FAULTI —— FILT D 1
>
NOCOMB2 —QO DISA2
T
FAULT2 — FILT D 1
>
NOCOMB3 —O

FAULT3 —— FILT

DISABLE
PWM_A

Debug mode
DBGEN O)

Deep Sleep mode

El21. PWM_ AR FERERDES

1. HkEmRgt

PWMFEIRS| ] = HISFeR L
PWM_A DISMAPO[DISOA]
PWM_B DISMAPO[DISOB]
PWM_C DISMAPO[DISOX]

3.2.9.1 WES|HNEREES

BAKES WA S T — NI RIEIRIRES, XSRS LR, IRIRER AR ERIRTBI FFILT [FILT _PER]3#1T
B, ERANTIRIREZ AL RIS — SRR ST (R FFFILT[FILT _CNT] #4782, KEFFILT[FILT_PER]i&
B0 EFAULTXS | IRTMINEIREE.

LAEEIREMIFAULTXS B LR UEIBIE0 (SRFCTRLFLVLX|BIRENEBIE) B, HERAIFSTS[FFPINX]FI

FSTS[FFLAGX]RISMIEE. MRIERSHFAULTXE|BEMRIE N0, FSTS[FFPINX|tBSRIFSBIRS. Eisk
FSTS[FFLAGX], EEMZMBNESIEI,

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kAU,
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SNERFIEXSIANFAULTXS | BT EEE EiR B BRAFSTS[FFLAGX| &4 — AN CPUTE R, THTiEREFE—EIR
HRREIRS, BRI

o @IS [EFSTS[FFLAGX | B NBBIRBIRIZAL

« BWEBEIEFIEXIE NBEBOEEMIZAL

- RESHR

BMESA TSRS, MFAULTXIAZIPWMS |2 BHREE—RBA KR, HFCTRL20[NOCOMBX] = ORY, i%E&
RETEIITHE, BEREEPWMIELR AT E RIS N FRISHEATS.,

3.2.9.2 BEhHESERR

BB EERERRIFCTRL[FAUTOX| BTLUGFAULTXE | RIS B B aiEie.

E228 R T IUTHRE:
« MFCTRL[FAUTOX|EiRERY, —EFAULTXE |BHREIZNBE], FHE—NEIIPWMsEEA LB S, it
BRIPWMS |E#EE .

« HNERFSTS[FFULLX| 288, BFAULTX ERIIERMEL, WEBRPWMSE [BISE F— N i ERAFFaRT 4
FEF.

« ANERFSTS[FHALFX|2IRE, #WERRIPWMSE |HISIEE AN FHAR RS, HFCTRLFAUTOX|EigEBRT, &
BRFSTS[FFLAGX]| A& /L FIRIPWMS |B,

Half
Cycle
— ]
FFPINX BIT ‘ ‘
| | ] \
OUTPUTS | ENABLED | DISABLED [ENABL|DISABLE] ENABLED |
El22. BahiEiSkR
3.2.9.3 FRIHIEERR

REBEERER RIFCTRLFAUTOX] AT LUEFAULTXS | IR R & 0 B ahiska
BB EERMER SIFCTRLIFSAFEX| BTLUSEFAULTXS | RS FEEC B N F o5k -
o WNRHFEL DER(IFCTRL[FSAFEX|RIRE, MIERFAULTXS |HIZBRIPWMS IHISEL T ER TEA:
— B EPRAERIAIFSTS [FFLAGK] AT,
— FCICEFAULTXS | i _E VSR et MZIAOBEERE S anfe], F—ANPWMSSEEEHAak - EHIFFIaad 5 SIS .
WNE23A77
— WERFSTS[FFULLX|BIRE, #HEERRIPWMS IS IER AR AR HEA.
— WNERFSTS[FHALFX|BIRE, #EZARIPWMS|HISIEEERARNT AR RS,

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kAU,

BT £51.0/R—20244552H

20/36



BER¥S AN14196
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COUNT
FFPINx BIT ‘ ‘ | ‘ | |
[ | |
OUTPUTS | ENABLED | DISABLED | ENABLED |
PFLAG:;?
CLEARED

E23. F&hiffEiEre (FCTRL[FSAFEX] = 0, FSTS[FFULLX] =1)
o RHBIEL SEXNIFCTRL[FSAFEX|BIRE, NHFAULTXS [IZBHIPWMS ISE TER FHEM:
— R HERIAF STS[FFLAGK]FRi,
- E N —PWMEEEEHRE - EHRF AT, IRIRESEFAULTXS [ LA NREES ., WE24F7R:
— ZNERFSTS[FFULLX|BIRE, #WERKPWMS IS ERZ AT RITHE .
— YNERFSTS[FHALFX|EIRE, WERHIPWMS ISR ERAFF RS,

COUNT

FFPINx BIT ‘ |
| | |
OUTPL'TS\ ENABLED tDISABLED \ ENABLED |
PFLAGX$
CLEARED

El24. FrhifEiEse (FCTRL[FSAFEX] =1, FSTS[FHALFx] =1)

3.2.9.4 #kEizt
FTST[FTEST] BFAEHIZFEEIE I B RN RIS,

4 RELECEE

MCX NEFIRRGIRIEE B FIEEA R PWMINEEAISEIL.

2 KW HEIDRIER TMCX NXAXHILR, FF(EBMCX N23x B {TLI AR FiEE S, IBEEL R
readme X714,

ZMHPWMINREE, FEFFRDM-MCXNOA7HR, MNE25RT7R, HIABETFSDKRBI: \SDK_2 14 0_FRDM-
MCXN947\boards\frdmmcxn947\driver examples\pwm

PP RRE R~ GI R ABREE
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w18@ ::
2 w;i}:?&:g," -1
§ 22N
o AM%&&&&&@@@@@@_
< @ 03D R2 nsz‘..©g_©§ zler

SOCKET BOARD

1(oon #-Arie rzo ”525;],
- 0fec7 DR
2R b

AN DET & &CK uten unet 2V

Sh g
R24 R25

%0
e PaV3
§ J7 PMOD

?QQ?EI £1
r

XEEK B
f =

.zJ [ ‘.

E]25. FRDM-MCXN947R

4.1 RRg8

FDRM-MCXN947HR B iR E A SE. FAUSB-CAMBTN7EOEETIRE, BF FEME,
ATHRMHERE, BRYRERRNESRSZES T IURUPWMES., E26FR:

« PWMI_AO (P2_6) i&E#%l J3-15,

« PWMI_BO (P2_7) &3] J3-13,

« TEST_PIN (P2_4) R J3-11,

« ADCO_A2 (P4_23) &%l J8-28,
P P2_45|BIRSBIETEST_PIN, FHFIE7ADCHELFIE-Capture F9501E.
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B
718@ me
TPM@G-E-'

XX ® RQE: o

J :[i XX EKE

P2_4 PWMI_BOPWMI A0 ADCO_A2

E]26. FRDM-MCXN947{Ri%EE

4.2 FlexPWMINgEMit

EHIFlexPWMBIAREIIEE, FEERBHHITZIES.
2 ERWE, LIFEH0 G, HREFRMFIER, I 75S,
— L EFRIEIT:
o WIBALETER, JEFRO 12MIEZZIFLEXCOMMA, AFEIREHIS.
o ¥ItA i RERBIE B, B3EP1_8 (FC4_P0). P1_9 (FC4_P1). P2_6 (PWMI_AOQ). P2_7 (PWMI_BO).
P4_23 (ADCO_A2)#1P2_4 (TEST_PIN),
« WIIAFH IS FEFlexPWMIESR :
— (ERIP R AT EAPWM FAEHRATTRATEE,
- [FRAMERE S REH 7S,
- FRLEHESIELETER.
- APWM_AFIPWM_BIRETEEL, S@EmERfIEMER, BEARERTFPWMAITIEEL,
— AFHEHROBIPWM _AFIPWM _BiZ BEPWMENEEE FHRRET,
- BEgEWNT:
— SMOINIT: 1ERPWMELALIFFE
— SMOVALO: #5="iME
SMOVALI: $I57~PWMEEBRYZE SR
SMODTCNTOFISMODTCNTI: iR B3E XAt ENE
- IRIEPWMIEBECEHIEXE788, FHaBPWMEL.
 WIIAF/SFELPADCIERR :
— {#MFRO HF{E9ADCHELRAVIRATER.,
— {EFVREFIEIRERFNAYVREF _OUT/EASERBE,

- EEFRTHITIRUE,

- RE#HGS (CMD) EKE.
AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kR,
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- REMAERE, KEMASROMIMARRATADCHA.

— [BRELPADC I,
RGBS, BRELMERRERNRIRERERNPWMIER,
28 Launch Terminal I X
Choose terminal: | Serial Terminal %
Settings
Serial port|COM29 v ‘
Baud rate: |115200 v ‘
Data size: |8 bd
Parity: None b
Stop bits: |1 ~
Encoding: Default (ISO-8859-1) R
@ | OK Cancel
E27. UARTEI EiRECE

. FTH—PUARTIEIREIR, HRE27FREEIRE :
o RAEZR: 115200
o BUBRI: 8fif
o BRI T
 {ZE1EAT: 1
2. IKTEMEH. BinTnEnMER, WE28M R, EEFEPWMIER, AFELINPCREEBANC. 1. 2%,
2 COM29 x

Please Select PWM mode by input ©/1/2/...
- Center aligned PWM

- Edge aligned PWM

- Phase shifted PWM

- Double switching PWM

ADC triggering

- E-Capture

VY b wNhEPE o
1

[El28. PWMIET IR

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kR,
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4.2.1 FLIIFFPWM

EROXIFPWMIER T

« PWM_AFIPWM _BLUHSTHE RIS, T,

« SMOVAL2/SMOVAL3 (SMOVAL4/SMOVALS) BIENXPWM_A (PWM_B) B LEFHEFITREE,

* PWM_MODULOZFRZ—PWMAEIBRAIEITEIE. ESTPWMIERHSAE (4G4 H150MHz) FREAPWM
SR (AFIFA10kHz)

o HF0IRBHIXIFRFB), SMOVAL2/SMOVAL3 (SMOVAL4/SMOVALS) BHEXTFORIFR,
GG FFPWMATIZ MBI T :

pwmHighPulse [0
pwmHighPulse[1

WM MODULO * dutyCyclePercent[0] / 100UL; // PWM counter value for PWM A

] = PWM |
] = PWM MODULO * dutyCyclePercent[1l] / 100UL; // PWM counter value for PWM B

/* Center aligned PWM */

if (g_pwmMode == 0)

{
BOARD PWM BASEADDR -> SM[0].VAL2 = PWM VAL2 VAL2 ((uintl6é t) (- (pwmHighPulse[0] / 2)));
BOARD PWM BASEADDR -> SM[0].VAL3 = PWM VAL3 VAL3((uintl6 t) ( (pwmHighPulse([0] / 2)));
BOARD PWM BASEADDR -> SM[0].VAL4 = PWM VAL4 VAL4 ((uintl6 t) (- (pwmHighPulse([1l] / 2)));
BOARD PWM BASEADDR -> SM[0].VAL5 = PWM VAL5 VAL5((uintl6 t) ( (pwmHighPulse([l] / 2)));

}

* PWM_AFIPWM_B53BILA60%F140%HI =LA ORI FFPWMIRTU T A, 2NEI29Ff7R.

o) us

+10 ps +20 ps +30 ps +40 ps +50 ps +60 ps +70 us +80 pus +90 us

100 ps
A100ps

10 kHz

1 PWM cycle

D1

E129. RUIIFFPWMIEHS

4.2.2 iB;R¥IFPWM

ELEMTFPWMEET T :

« PWM_AFIPWM _BLAH T 1EE1 T,

* SMOVAL2/SMOVAL3 (SMOVAL4/SMOVALS) BIEXPWM_A (PWM_B) BIEFHAFI TS,

* ESMOVAL2FISMOVALAERZ B taTTHEME.

* PWM_AFIPWM _BREIFRTER EFHE, FHBITIZRESMOVALIFISMOVALSEELIIAR G2t aIEIH.
BIEXISFPWMASZ OMCABIN T -

PWM_MODULO * dutyCyclePercent[0] / 100UL; // PWM counter value for PWM A
PWM_MODULO * dutyCyclePercent[1] / 100UL; // PWM counter value for PWM B

pwmHighPulse[0]
pwmHighPulse[1]

/* Edge aligned PWM */

else if (g _pwmMode == 1)
{
BOARD PWM BASEADDR -> SM[0].VAL2 = PWM VAL2 VAL2 ((uintl6 t) (- (PWM MODULO / 2)));
AN14196 AR B R R AR R IEIILIER. © 2024 NXP B.V. KEiUFHA.
%S 251.0k7—2024£5852H
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BOARD PWM BASEADDR -> SM[0].VAL3 = PWM VAL3 VAL3((uintl6 t) (- (PWM MODULO / 2) + pwmHighPulse[0]));
BOARD_PWM BASEADDR -> SM[0].VAL4 = PWM VAL4 VAL4 ((uintl6é_t) (- (PWM_MODULO / 2)));
BOARD PWM BASEADDR -> SM[0].VAL5 = PWM VAL5 VAL5 ((uintl6 t) (- (PWM MODULO / 2) + pwmHighPulse[1])):

}

* PWM_AFIPWM_B53BILA60%F140%H9 = LLAEDIARSFPWMIETL T T, 2IEIS0Ff7R.

180 us
+10ps +20ps +30ps +40ps +50pus +60ps +70pus +80pus +90 ps ¢ +10 ps

100.06 ps

A 100.06 ps
9.99 kHz

1 PWM cycle

EI30. iBiBXIFFPWMIRHZ

4.2.3 {HiZPWM

FEAEBPWMIET T :

« PWM_AFIPWM_BLUEST1E RIS T,

« SMOVAL2/SMOVAL3 (SMOVAL4/SMOVAL5) SBIEMXPWM_A (PWM_B) B EFHERI TS,
* IBIISMOVAL2FISMOVAL3IZEPWM _ARTBAIFI S LUER.

o X5, {EFASMOVALAFISMOVALSIEEPWM _BEXTFPWM _ARYIERE.
EBPWMASZIMEEBE0 T :

pwmHighPulse[0] = PWM MODULO * dutyCyclePercent[0] / 100UL; // PWM counter value for PWM A

phaseA = PWMA PHASE * PWM MODULO / 360UL; // Phase for PWM A

phaseShift = PWM PHASESHIFT * PWM MODULO / 360UL; // Phase shift for PWM B

/* Phase shifted PWM */ N B

else if (g_pwmMode == 2)

{
BOARD_ PWM BASEADDR -> SM[0] .VAL2 = PWM VAL2 VALZ((uintl67t) (- (PWM_MODULO / 2) + phased));
BOARD_PWM BASEADDR -> SM[0] .VAL3 = PWM VAL3 VAL3((uintl67t) (- (PWM_MODULO / 2) + phaseA + pwmHighPulse[0]));
BOARD PWM BASEADDR -> SM[0].VAL4 = PWM VAL4 VAL4 ((uintlé t) (- (PWM MODULO / 2) + phaseA + phaseShift));
BOARD PWM BASEADDR -> SM[0].VALS = PWM VALS VAL5((uintl67t) (- (PWM_MODULO / 2) + phaseA + phaseShift+

pmelghPulseT 01));
}

« PWM_AFIPWM_B7EFERPWMIER R IT/E:
—- PWM_ARS#ERIA36FE (1/10 PWMEHR) .
— PWM_B#EX3FPWM _ARIAEIE /36 (1/10 PWMEHA) , dIEISIATR.

AN14196 AR E SRS AR R IR AR, © 2024 NXP B.V. kRtUARA.
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1§09 us
+10pys +20ps +30ps +40ps +50pus +60ps +70pus +80pus +90pus +10 pys

100 ps

A 100 ps

10 kHz

1 PWM cycle

D1

[E31. 1H#EPWMIEHZ

4.2.4 WHXPWM

FEXFFRPWMIRR T

o PWM_AFIPWM_BLUEST1ERIELT,

+ SMOVAL2/SMOVAL3 (SMOVAL4/SMOVALS) £ BIEEXPWM_A (PWM_B) HI_EFHAFITRER.

« AFPALAREIREPWM _AFIPWM _BHY EFHEFI TS,

o {FASMOVAL2FISMOVALAS IR EPWM _AFIPWM _BI EFHE.

* {FFASMOVAL3FISMOVALS S B EPWM _AFIPWM _BRI &S, E3283 ¥ PWM_AJEFIPWM_BJE,

 *4SMOCTRL[DBLEN] = 1HSMOCTRL[SPLIT] = O, PWM_AFIPWM _BRYiIH APWM_AJEFIPWM_BERIS:
8 (XOR)

« 24SMOCTRL[DBLEN] = 1IHSMOCTRL[SPLIT] = 18}, PWM_ARJGHEH4PWM _AJEAIBPWM _BIEAORF=4E
AYBKIH. PWM_BRYHIHZEZHPWM _BIRA1EPWM _AJR/I0RS=4RYBKIH .
SFFRPWMASZ CMUEBAN T -

risingA = PWMA RISING * PWM MODULO / 100UL; // Rising value for PWM A
fallingA = PWMA FALLING * PWM MODULO / 100UL; // Falling value for PWM A
risingB = PWMB_RISING * PWM MODULO / 100UL; // Rising value for PWM B
fallingB = PWMB_FALLING * PWM MODULO / 100UL; // Falling value for PWM B
/* Double switching PWM */
else if (g pwmMode == 3)
{
BOARD PWM BASEADDR -> SM[0].VAL2 = PWM VAL2 VAL2 ((uintl6é_t) (- (PWM MODULO / 2) + risingd));
BOARD_PWM BASEADDR -> SM[0].VAL3 = PWM VAL3 VAL3((uintl6é_t) (- (PWM_MODULO / 2) + fallinga));
BOARD PWM BASEADDR -> SM[0].VAL4 = PWM VAL4 VAL4 ((uintl6é_t) (- (PWM_MODULO / 2) + risingB));
BOARD_PWM BASEADDR -> SM[0].VALS5 = PWM VAL5 VALS ((uintl6_t) (- (PWM_MODULO / 2) + fallingB));
if (g_dblen bit == 1)
{
BOARD PWM BASEADDR -> SM[0] .CTRL |= PWM_CTRL_ DBLEN_ MASK;
}
if (g_split _bit == 1)
BOARD_PWM BASEADDR -> SM[0].CTRL |= PWM_CTRL_SPLIT_MASK;
}
}
Nat A2 3L/ N\ B |3 EE s = Py
* PWM_ARY EFHEFITIEE S AIIRE 9205160 (SEEIMOEN00) ,
Nat ENAWAN-=[Hat=-E 5 ES AR
* PWM_BH_EFHEFI T IEESBIIRE /405180 SEEIM0ZEN00) , ANEB2A7R.
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00s

+10 ps +20 ps +30 ps +40 ps +50 pus +60 ps +70 pys +80 pys +90 pus

H 100 ps

A 100 ps
10 kHz
1 PWM cycle

D1

El32. WHXPWM;ER; (DBLEN =0, SPLIT = 0)

« %SMOCTRL[DBLEN] = i}, ERXIFFAPWMIE(E, SNEI33F7R.

+10 ps +20 us +30 ps +40 us +50 pus +60 ps +70 pys +80 ps +90 pus

100 ps

A 100 ps

10 kHz

1 PWM cycle

El33. WFFXPWM;HHZ (DBLEN =1, SPLIT = 0)

« E345BIFERESMOCTRL[SPLIT] = 0BSMOCTRL[SPLIT] = 154 TFPWM _AFIPWM _BRYEH.

+10 ps +20 pus +30 pus +40 pys +50 pus +60 ps +70 ps +80 ps +90 pus

100 ps

A 100 ps

10 kHz

1 PWM cycle

El34. WFAFXPWMiER; (DBLEN =1, SPLIT=1)

4.2.5 ADCfil&z

EADCHUAET:
« PWM_AFIPWM _BLAE#MEIET,
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* SMOVAL2FISMOVAL3Z BIEM PWM _ARY_EFHEFI &G,

* PWM_B5SPWM_AE%M, EIELSMOVALAFISMOVALSEIEHELE IADCHLAIR,

« EESMOVAL4FISMOVALS B FMBMNAYfIATR (PWM_OUT_TRIGOFIPWM_OUT_TRIG]) , FEiRE
SMOTCTRL[OUT _TRIG _EN ] 8955 4R IF155 511,

* FCEADCORYfi /A eR0FfR AR B,

« EPWMI_SMO_MUX _TRIGO%%ZZIADCO_TRIGO, #PWMI_SMO_MUX _TRIGI§EEZIADCO_TRIGI,

- SRR ES0MAL RIS, ADCRUARINEERMEE. ZitEESESSMOVALAFISMOVALSHEILECRY, S4hk
ADCOfit/&% 28 0F1ADC Ot/ 2817 I,

« EEAMERT, SHPEXAESEERIE, SMODTCNTO[DTCNTO]FISMODTCNTI[DTCNTI]SBIFFEPWM AR
EFHAFIPWM _BAY RREIGIEASEX AL,

e P2_4F{ETEST_PIN, RZE/RLPADCHIf,
ADCHE AR OMABII T -

pwmHighPulse[0] = PWM MODULO * dutyCyclePercent[0] / 100UL; // PWM counter value for PWM_A
pwmTrigger[0] = PWM TRIGO * PWM MODULO / 100UL; // Trigger(0 value set
pwmTrigger[1] = PWM TRIG1 * PWM MODULO / 100UL; // Triggerl value set

deadTimeVal = PWM _DEADTIME * (PWM_SRC_CLK_FREQ / 1000000UL) / 1000UL; // Deadtime value set

/* ADC triggering */

else if (g pwmMode == 4)

{
BOARD PWM BASEADDR -> SM[0].VAL2 = PWM VAL2 VAL2((uintl6 t) (- (pwmHighPulse([0] / 2)));
BOARD PWM BASEADDR -> SM[0].VAL3 = PWM VAL3 VAL3((uintl6 t) ( (pwmHighPulse[0] / 2)));
BOARD PWM BASEADDR -> SM[0].VAL4 = PWM VAL4 VAL4 ((uintl6_t) (- (PWM MODULO / 2) + pwmTrigger[0]));;
BOARD_PWM_BASEADDR -> SM[0].VALS5 = PWM_VALS5_ VALS ((uintl6_t) (- (PWM_MODULO / 2) + pwmTrigger([1l]));

BOARD PWM BASEADDR -> SM[0].DTCNTO = deadTimeVal;
BOARD_PWM_BASEADDR -> SM[0] .DTCNT1 = deadTimeVal;
/* PWM OUT TRIGO will set when the counter value matches the VAL4 value*/

BOARD PWM BASEADDR -> SM[0].TCTRL |= PWM TCTRL OUT TRIG EN(l << 4);
/* PWM_OUT TRIGI will set when the counter value matches the VAL5 value*/
BOARD_PWM_BASEADDR -> SM[0].TCTRL |= PWM TCTRL_OUT_TRIG_EN (1 << 5);

}

void DEMO LPADC IRQ HANDLER FUNC (void)
{

GPIO PortToggle (GPIO2, 1U << 4U); // Indicate entry interrupt
g_LpadcInterruptCounter++;

#if (defined (FSL_FEATURE_LPADC_FIFO COUNT) && (FSL_FEATURE_LPADC_FIFO COUNT == 2U))
if (LPADC GetConvResult (DEMO LPADC BASE, &g LpadcResultConfigStruct, 0U))

#else

if (LPADC GetConvResult (DEMO LPADC BASE, &g LpadcResultConfigStruct)
#endif  /* FSL FEATURE LPADC FIFO COUNT */
{

g_LpadcConversionCompletedFlag = true;

}

DEMO_LPADC_BASE -> STAT |= ADC_STAT TCOMP_ INT MASK; // Clear trigger interrupt flag

SDK_ISR_EXIT BARRIER;
}

* PWM_AFIPWM_BLABO0%MI S =LA B #METL T ILIE. PWM_AFIPWM_B#E40F160 (FEEIMOZ00) LbSCIR
ADCf#%, WNEI3SF7R.
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1§69 us
+10 pus +20 ps +30 ps +40 pus +50 ps +60 ps +70 ps +80 ps +90 ps

100 ps
bo PWM_A A 100.001 ps

10 kHz
1 PWM cycle

E135. ADCHll& R

* EI36ER FADCRIEFRYER, SJHIA/I33VEY, RiHERIL4095,
& COM29

ADC value: 4095

ADC interrupt count: 2740043
ADC value: 4095

ADC interrupt count: 2760043
ADC value: 4095

ADC interrupt count: 2780043
ADC value: 4094

ADC interrupt count: 2800043

El36. ADCEH#{E

4.2.6 E-capture

fEE-capturet®z{ T~ :

« PWM_ABEEAPWMEL, MPWM_BRIYEAE-capturefIHA.

* SMOVAL2FISMOVAL3Z BIEM PWM _ARY_EFHEFI &G,

o WFARBINA, BFELUESEARESIRIESE-CapturedJiEiN.

+ 24SMOCAPTCTRLB[INP_SELB] = OBY, &HERIAPWM _BHEINSSIENIR,

+ 24SMOCAPTCTRLB[INP_SELB] = 187, &iRiiAiHEEs/thiksstmBrE IR,

o Itk4h, 24SMOCAPTCTRLB[INP_SELB] = ORY, FBFEILAEITIRESMOCAPTCTRLB[EDGBO]/[EDGBI|kiRE
ERRANIIIARE,

« 24SMOCAPTCTRLB[INP_SELB] = 18F, FIFAILAEISIRESMOCAPTCOMPB[EDGCMPB]SRIE BN AITHEIEEHY(E.
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- tNEREFEFERSEAED, TTLUBIISMOCAPTCTRLB[ONESHOTB]EHA. P2_43|BIEB{ETEST_PIN, kBN
SREOE.
E-capturefJizMLABAI T :

pwmHighPulse[0] = PWM MODULO * dutyCyclePercent[0] / 100U; // PWM counter value for PWM_A

/* E-Capture */
else if (g_pwmMode == 5)

BOARD_PWM BASEADDR -> SM[0].VAL2 = PWM VAL2 VAL2 ((uintl6_t) (- (PWM_MODULO / 2)));
BOARD_PWM BASEADDR -> SM[0].VAL3 = PWM VAL3 VAL3((uintlé6_t) (- (PWM_MODULO / 2) + pwmHighPulse[0]));

/* 0: Raw PWM B input signal selected as source, 1: Set the output of the edge counter/compare circuitry as
the source for the input capture */

BOARD PWM BASEADDR -> SM[0].CAPTCTRLB |= PWM CAPTCTRLB INP SELB (0U) ;

/* Capture 0 capture rising edges, only works when INP SELB = 0 */

BOARD PWM BASEADDR -> SM[0] .CAPTCTRLB |= PWM7CAPTCTRLB7EDGBO(2U);

/* Capture 1 capture falling edges, only works when INP SELB = 0 */

BOARD_ PWM BASEADDR -> SM[0] .CAPTCTRLB |= PWM7CAPTCTRLB7EDGB1(1U);

/* Edge Counter B Enabled */

BOARD PWM BASEADDR -> SM[0].CAPTCTRLB |= PWMicAPTCTRLBiEDGCNTBiEN(lU);

/* Enabled one shot mode */

// BOARD PWM BASEADDR -> SM[0].CAPTCTRLB |= PWM CAPTCTRLB ONESHOTB(1U) ;

/* Input capture operation as specified by CAPTCTRLB[EDGBx] is enabled */

BOARD_PWM_BASEADDR -> SM[0].CAPTCTRLB |= PWM_CAPTCTRLB_ARMB (1U) ;

/* Set the compare value associated with the edge counter for the PWM B input capture, works when INP_SELB =
Y

BOARD PWM BASEADDR -> SM[0] .CAPTCOMPB = PWMﬁCAPTCOMPBiEDGCMPB(5U);

BOARD PWM BASEADDR —> SM[0].INTEN |= PWM_INTEN CBOIE(1U); // Counter B0 interrupt Enabled

BOARD PWM BASEADDR —> SM[0] .INTEN |= PWM_INTEN CB1IE(1U); // Counter Bl interrupt Enabled

EnableIRQ (FLEXPWM1_ SUBMODULEO_ IRQn) ;
}

void FLEXPWM1_SUBMODULEO_IRQHandler (void)
{

GPIO_PortToggle (GPIO2, 1U << 4U); // Indicate entry interrupt
BOARD PWM BASEADDR -> SM[0].STS |= PWM_STS_CFBO (1U); // Clear Capture B0 interrupt flag
BOARD PWM BASEADDR -> SM[0].STS |= PWM_STS_CFBI (1U); // Clear Capture Bl interrupt flag
// BOARD PWM BASEADDR -> SM[O0].CAPTCTRLB |= PWM CAPTCTRLB ARMB(1U); // Re-arm Capture circuit

SDK_ISR EXIT BARRIER;

s EHERXT, PWM_BHIRENEN, FHLI60%M HSELREPWM_ARIESE,
+ 24SMOCAPTCTRLB[INP_SELB] = ORY, #3ROMISE L EFHE, MRS E IR TS, MESTER.

El37. E-Captureififiz (INP_SELB = 0)

24SMOCAPTCTRLB[INP_SELB] = 18, iATHEESAILLR(ER A5, FHESSMORMA—RFET, WESHx.
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po PWM_A

[E138. E-Captureiffiz (INP_SELB=1)

5 &iHEEER

FHHRMCX NRF_EAIFIexPWMERIERRIETT, BERIATEIN:

« PWMEIHH S |BIRE SIS BNERE—MEIND FRE EHIERE (kQEII0kQ) . XA THIREARESRE T
TR,

- BEFHEZRAPWMAEH (TiCHTLLARfgEWE) | TLARBLA TG E:
— BILIEBRPWM _OUTENRJAERN AR EEFPWME Y, XSSHPWMS [fliaH =73,
— BIF IR EPWM _MASKRJBEMNAREZRPWMEsIHE, SAERLA— 1 FORCE_OUTEH, XSSEHPWMS|HI_ LR

EHREZ B HIBES.
o BHREHEUTINRLMELTERER PWM (55 INIT < VAL2 (VAL4), VAL3 (VALS) < VAL
o HREUTIENPWMETS, RIFINTAZ, {NETHEVALRBIEE,

6 4B

AR FREICHEE TMCX NRF EFlexPWMEEREYEEAFNINEE, CRAL T OIS, LIERF BRI TRE
ROSCHEL, ERFREBREMIER CRHIMBFERERZER, &E, AXESET—ERINIEER, LISHA
B ERIZIER,

7 &FFEH
AT ARSI S E BRI

« {{EFAMCB56F82xx DSCHIeFlexPWMIELRY) (3ZRY: AN4485)
o (MCX Nx4xZ&EFfft) (3tH: MCXNX4XRM)

8 XFANHIFENTIATRER

AR BIRIBEA L FARILAIBSD-3-Clauseif o] :
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2024FBEBIRNATE; EHEUATEEER T, aTLURRBIZHEX AN ER S & ERRRAE

(ReRBEIER)

. EFDRFIBSIRE LA, XEREFILATRERA.

2. DATHBINER A EFD RS, WRESREFN/ a0 AR E bR S5 ARIEE, XA
LA RERR.

3. REFLTEF, MEERRFIEENMEHSSENEE ARRGNMTES Rt TE P .

AREBERFFEEINS5E "REE" 12, FRIBEHIEREERERER, SEERRTXHEHE IR

ERRIERMNERRIE. EERUBERT, TCEAMERESREEIFERREG, IR ESSE5EEATE

FRAREMSHITIER. 8E. B2, 5%, ERtsERERE (8FERRTFRUBERERS,;

SRRk, SUEIRAEFBRET I SHHT) FIERE, TCERESRE. M™ERETERENTH (BERAEgHE

fBRE) B, BMFESEAHEELSESRENIRT AR,

9 {EiJhsE

2L T AT AR,

+:2.(EiTHS

41D b2 =) A
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Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.
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