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1 748

RS, [EXRE=RENNENEFUENERTYH. cETRERRE=BERIINMESEBSERE
OF, DERESHAVESEENITTE. AERERNNESENHLREXBEIEHRRRNMEEEERR
RIS, EE, ERESNARNEENESZEXEE.

ARFAECAMURM T —FNEBAENZ, ERET —FISREIM/TEENETE, 125 EMUEEEN =,
ESERRERANEE R, AAARER T @A EQDC/ENC/QTIMERX =FME A THERmIBEESAINE, kG
FUAEDRISERES, FHIRRWENERHTON.

2 I1EAZYmESEHA

EXYmASss (WEBIZENRIGsE) BEMUBENAIKTES. BEERKTHRAESENEME, BFRE
EBERIER U E. HRAMEE. W, F=BERMARSIES, JRTEENEITER, BEERE.

2.1 IEXRmE=EERHEES

[RIE

IER SR FItRS S LA T i TEURNIE., SN KM ESN—EREER. B IERMATE
RABKTESE, TEMNERE. FrY, BERFINMESHEREF[NBRNER (BI—BNNNERS) |
BRI R HBHIEE.

5

 ATEBKITEIL : BiEELHE, S PRERREESRIEENEEAZE.

* BRERKEIL: SAERTEILER, BRERLKREFE0RIBLIE.

s ZIBfES: SRESRERETRN, ZBESARE—IM KR, FRRIDECTR—EBAEE.

fRiD=RCE

IRADESEUENIEABIELEE — B HAEk P SE, MER—MRREEAE1000%, ReHETEEE—BRSt
1000k, A/BIEEEIERIIR SR, FHRIF0RIBME, &&HS, RIBEAEERRIMIERE
RS,

2.2 MEmISEREERITTE
MEROBEER, BERASMHAA: ME. TEOM/TE,

s MiE: HFRSRERNIER. W5At R EER EERARESRIKTEF I EREE. WNREREAmEEAEEKT
#h (4xC) , ERIEITORIHERIIRISSREKITELAMO, NERRENRITTEAR)9:

MO 1)
n = -
(4 x ¢ x T0) Hz
AN14254 AR E R AR R AIEIATR, © 2024 NXP B.V. KRAZATE.
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MiZESERNERES FeEiRfRENNERENREN. A, WREER, BTFENTORAIEKTERELD,
HEHAEERERAN R KB RE.

e Tik: BHREENEE. 1Z75E5FBEMBIRN— NSk miE T, SNt S MESRIRBeERKk T,
BRIEMREETe, HEUEAMI, NREEEARIDIBNEDBKTEA (4xC) , BOTSRERAFO, NIHEEENH
NS wB

n = i = 0 Hz
T (axcxTe) T (4xCx M) 2)
M1
Te = TO (3)

TAER— I SEPRNER MRSt Z BN EE, NMitEHEE. BilESREEN, HiEsshikd
EfRAtEITedEER. XESUERAPNNEMPKPITEEMIEZL, SENEREBKX. MBKEEER,
TeZEK, NEFPARNMIEBEBER XK. Eit, TEEMZEER, BEEGUEGE.

o M/Ti&: XFSEES TMENTENME, NERRRARNARBEK ATk P, EEXEERRTE
[FHAA, BitEmIEesiTEM0, ARITTEESHNBREFORNEMiKT, BEIEEM, LURKiTEEERE.
R EEHRIEESNR T4 C, WITEERENIAA:

FO x MO
= (4xcxMmi)

T ESEERIEERAEIKTEL (4 x C) FISMAKTRRFOREEE, MOMMIIBEEN, BASEIEHER,
MOREINTIMIARL, SMERIL. EBHUREIEEERS, MIBIIMMOREARZE, STiEHEIL

n Hz 4)

3 AENS

IERRIEEE B Ma HI IR R FIEENERIES. BURBERMIBIMNG, BRI EIA/BIKET
IEXf#E. AMSSHIBESHESMNOGEHSMATH RIS, SABMSTTBIENMAT, THESEEMN, k2, &
BIEALSETARAY, IHEEEERL, S WE.

Phase-A

Phase-B

Counter (+1)

E. [ERmIBR(ESHED

IRTSETE BRI i HE BN EAA/BIEEKS, IX—4(EHIRISRRIIAEURE. TSR R M T A
BEXINE. ZENNERMAEES:

. CNT x 2 5
Mechanical angle = “~="rad ®)
AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. A,
RIRI%EiC £81.0kF—2024£F482H
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Hrh, CHRRIDRELE, CNTHMTEERINHE.

F: I e SN EE FAIENHIEIS S, HTFEEERIRREFAIEXNIE, Fi, FEXTEYREFLI
ARG TEHT TR,

HEEFUENDSEREEE:

o TER(EFIaR, XIEEFIRHITIENL

« RE—EEHRERBER/BERE, FEYEFENIEMRME.

« RIR, BEXMBE, SHEFRIRMIE.

4 EEBIM/THIENA

AN BILREIM/THENEANRE, FEREBOFRRAEAREERS THLESL. B, EANREER
EB43ITHRET.

4. IEERETEENENSGZE

ERRRTNEERENEARKE, HESEM/THAER. B HEIRRIME (QDC/ENC/QTimer) HikiRADRS
EEIERT EINEIHAIBKITEMO (S E2HRIASR) . EERIBRAIEEL, BITLATEREZAIERATTHAY
JERS, BIMO/4C, XEBHCRFRMIDIEMNLE. AN, — M HEMEHIEITE B SERIK. MOE—1
MSE—MNOBZ AR ESHEEAMI, EERRATHRERr0, ATLASHITHIZEERSFrARYATIE), BIMI/FO,

Phase-A ‘ ‘
FPhase-B i i E
ASR H H
D < MO >
g @@ip
Counter 0086060860800
TOEEEE
e M1yFO >
Timer
E2. EENEE

ERRELERENETSET, IERFHBIERIT SR tP i i ssr0 R AR, HIRAYmiSeshKITiaG
#MOZIERNASRZIBRIRKPIZIGEL. TSRl ERIRTEIFIERNASRZIERASE, T2 ASRIHARIZRD
ERPKFZ BRI E, BISERIX R AR fiTE, FTLEEIMI, EENTEARESNETES.

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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IASR
v

E3. BXHitEFRRZiE

High-frelquency clo¢k pulses
— M1

—>

Time

2>K3>

4.2 ER/ELERAREIRS TRIEENE

BATNE T EBHEBSE TS TRIRENETT R, SBLCTRE. BisEIDSE, FREENEZ
ZEiREmEashk. Y, ESFrRRNEENETS ZAFER. BART T EX=MIRET, RigsbkTSEE

m
>
| —
T >

Tune

—
S
m

Time

T2 T3 T4 T5
A
Starrup ... .. T
T1 T2 T3
5 A
Low speed T
Start Stop
T4 Ta
Stop

—>Uj
—
rm

4. 5. (GE. SRS FaNEE

Time

AN14254

A RETEEEI R EREF PR,

RIFESEiC
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BARRTHEX=MRET, BWIMASRZEREKTR. Flgl, EERES, HETANZNERER, WiDMFD
RRETIZETARRT BRI REEIR (T A migashkd (MO_T4) . HAFTIFTAZEREIFINGE, ToiRRBUXER
RSB ASSRAT P AT BRI EMI _ T4, B, EENE LA,

ATHERX—ER, FTLAERERE P iR EEENENZ S R RIAAY RIS 8K PIAIG Z [ARIRTEIER.
SRR IR EE AT B AMI _edge, MIFORBIMATHHATSAER, HILIXERAETIUFRRAMI_edge/FO, g
IRD R DR AR R ASRRBKI PG EAMO A (SEFR_ER0) |, HAJLMELHITIRENE. BARNERENETSEE
[EXHiE—E 5.

MOFERYEM MESPIRENEM X Z BV /RIBESIk 062, MIZER MESSERENZERZ 2 ik a8
ASSTAT T ATESAYREERITEL. M1_edgeRRE— 1\ miZ=sik G SR ENERTZZ BRIt AT 2824,
suffix _ TNZR=XI M AYETE] 2.,

|Program start IRun

M1_sdge_T2= default \c'ﬁlL.E ’
M1_edge_Ti= defaH't_I_“ ue M1_T2= default valus |
M1_T1= default |:1Iun3 MO_T2=0 |
MO_T1=0 | T1 static T2 |
|
|
I
|
|
|
I
: >

| Time

'
After the program is started, M1_edge and M1
default to a larger value

Start-up

(a) Speed measurement at T1 and T2 in starting state

E5. ERISTNHIT2RZIEENSE

I Program start 'Run M1_edge_T3= default value
:—b MO0_T3=0
T Static T2 | T3
| |
[ I
Start-up : :
[ I
[ I
[ I
|
A

After the program is started M1_edge and M1
default to a larger value

(b) Speed measurement at T3 in starting state

El6. EIRKSTTIRNZMEENE

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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Start-up

MO_T4=1
IProgram start | Run M1_T4= default value

|
T static T2 T3 T4 5 T6
|
|
|
| A B
|
|
|
| Time
/

~ N |M1 _edb e T4

After the program is started, M1_edge and M1
default to a larger value

|

(c) Speed measurement at T4 in starting state

E7. BigSTT4RNZmERNE

8. RIGIAS T TSRZIEE NS

AN14254

Start up

M1 _edge T5H
MO_T5=0

| Program start I run M1_T5 =default value

| 5 | )

: T static T2:

| |

| |

| I

| I

| I

| I

| I

N
T M1_edge_T5 |

After the program is started, M1_edge and M1
default to a larger value

(d) Speed measurement at T5 in starting state

A RETEEEI R EREF PR,

© 2024 NXP B.V. ki,
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M1_edge T6
MO_T6=1
[ I'run -
Program start M1_T6
1 I
: T1 static T2 :
I I
| I
I I
Start up : : A
| I
] |
| |l Tlme
. A
e M1 ﬁedge 16
After the program is started, M1_edge and M1 | ’
default to a larger value | M1_T6
(e) Speed measurement at T6 in starting state
E9. RIS TTeRZAEENE

EISEEOPAIEEIRE, BiEtH LREBIEREH, FEERREITImDRIKTZARIER. o
RARBEFBRENEABKTLE, SEUHITRRTALEH I EINTAG Z BN K SR N ERI 22 [BIRIRTIE.

AT RESEEATIETORZIRNEENE T FIIE:

o TIRFZIBERESNE : 2NRM1_TO = M1_edge_T1, Mn_T1=n_TO;
gNERM1_TO < M1_edge_T1, Mn_T1=F0 x 1/(4 x C x MI_edge_T1);
JNEMI_edge_TiidK, Wn_T1=0;

(MI_TO = M1_edge_T1 = ERiAfE)

« T2RTZIAYIEREENIE : aNERM1_T12M1_edge_T2, MIn_T2=n_TI;
GNEMI_T1 < MI_edge_T2, MIn_T2 = F0 x 1/(4 x C x M1_edge_T2);
WERMI_edge_T2i3 K, Mn_T2=0;

(MI_T1 = MI_edge_T2 = ERiAfH)

« T3RZIAGEENE : F0RMI_T2 = M1_edge_T3, Mn_T3 =n_T2;
GNERMI_T2 <Mi_edge_T3, Mn_T3 =F0 x1/(4 x C x M1_edge_T3);
WNEMI_edge _T31EK, Wn_T3=0;

(MI_T2 = MI_edge_T3 = BkiAfH)

» TARZIAGEEE: n_T4 = FO x MO_T4/(C xM1_T4);
(M1_T4 = BRiAME)

. TORTZIBSEENIE: fIRMI_T4 > M1_edge_T5, Mn_T5 = n_T4;
SNERMI_T4 < M1_edge_T5, Mn_T5 = FO x 1/(C x M1_edge_T5);
WERMI_edge_T5iF K, Wn_T5 =0;

 TORTZIAGEENE: n_T6 =F0 x 1/(4 x C x M1_T6)

FA7EERR, ERRRENENZZ ENRARRREIRIDRE, BERITHTEERRIMI_edgeS 5HRENE.

HMI_edge/NF E—RIZIIHASESHEIRRIMI_THY, IANZBSZIBNREARZE., HMI_edge XTFHFTF LIRS 253K
BIMI_TES, n=F0 x1/(4 x C x MI_edge), #EMI_edgeidX, iAJlttAtn =0

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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EA=fEENETTERER—TT R TAERERENERR. ARLERT, WREESEARETNEEEIRE
VERMY, BTARERIINITHIEE. WEIOfR, ET45T5ZEAMAETEN. mXEMEN, BRI
fkminia, (BEhrMTEANER M AT —ITZIBAE EFH AR IE S Mt EIBtE EFHnkkhaIR s @, XNMEERE
FTRER. B, WRFEREEN, WIANB—ZIRYERE 0, EEI0H, n_T5=0,

1
Dhecﬂoﬂchanged

|
T T2 T3 T4 T5

| ime
D G P

EN0. IERIEIIRASE

4.3 EENERERIEE
ENRR TR RS EE.

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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[ Read MO, M1, M1_edge; ]

l

MO == 0?

T =“I>IA(J1/T% T = M1_edge/FO;
c= *C, — 1/2%C-
T1=T ¢ = 1/4*C;

n=MO*F0/4*C*M1, n=0; B _ . AT . .
C D 1=D: ) [ D _1-D; ] [ n=n_1 ][n—FOM C Ml_edge]@— Fo/4*C Ml_edg%

BN, RN R R

5 (ERFRINIHITEENEN=I5E

RSB I IESRSIRM 7 S ERRRIMR. AT ERAARNERHBIMSHTERENE, AXNMET =75,

FEREMNEXET5EZE, FEIEHNR, BTARRIFRIINRBEH A TES—, ELEBREINgERIREE
INREARRYFETRERBAREGE. TIRA T —MRIIR, ERLMRIEME SR 2T LAERRIERTE.

. IRERRTHERNGE

Bk 15t ERGH

yapr(o]plelll L IEAREIZITHHIIME i.MX RT: RT1170 QDC, RT1180 eQDCI?, RTN160 QDC
MCXN: MCXNG54x QDCl4, MCXN94x QDCH,
MCXN23x QDCH!

MCXA: MCXAl4x QDC4 MCXA15x QDC!
LPC: LPC55(S)3x ENCI!
DSC: DSCS8Ixxx QDC, DSC80xxx eQDC

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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F1. IRIEARCHEANGE (£)

hix 151 ERCH
Fi%&2 QTimer BEEMBUBINENSIHEEENSE (ESHAARS |i.MXRT: MX RTIUNZEEZESIQTimersM&, RT 1010
QDC/ENCHMERT{EEF) Bl
DSC: DSCZ£ZE%! QTimeryMg
F55£30 ENCEQDCHIBIERA, FAEESM/TIEENE |DSC: DSC84xxx ENC, RTIOB80 QDC, RTI050

ENC +QTimer FraBRIAXitEaes. Eit, HEMQTimersh|QDC, RTI040_QDC, RTI024 QDC, RTIO60
IRSENCINRE TIEREMIEENE. 575i42|QDC. RTI020 QDC

Btk ENCEB32(it#=s, ERTHEER
(N

[1] "EEFIFIRRAIQDCEENCAT RS EAMHE, HIRSEHEES FIRMAINR.
[2] MEEENERAS, eQDCIMZSQDCIMEIA, BIEINT HIIEBRRAFFE.
[3] LPC55(S)3x EAIENCESZQDCIAE, RIFARIZMB/AAL

[4] MCXAl4x QDC. MCXA15x QDC_EFYQDCEBeQDCHs M, RFAASHEAIAL

5.1 553iA1: {ERQDCIMEUEHIDRESRIER
AT ERANMEEFB QD CHMR SLHULIBEIM TR & 5.

5.1.1 5iRisSEENERXAQDCIMENA

QDCRENRISHESIERFHBMIRITAIMRIER, ERE— 1 ATIERFORIS2(IitEER, IFRESATEE
Rermiges. I, EREEARERNE IRITAIMEEIT S, MEEAIT RO Et e, LUME
MEXBISEEER.

EN2R7R T IEA AR R AIBER]. NAREBEEILIET, [ERFSRRMARMEZATT R, HH,
BEEUHE. ReRnHEHEEUEERHSERERRTHRERNERENERNZIZERRKPITEL (MO) .
BIRY, XL EERARETSIREK SIEENERZ Z BT HitE (MI_edge) LUREKHRZERIESRATFIT
(M) . FTEHEBNME=ABATEREUENSFS:

o« (IEEITEEE: POSD 7728, BTIHRESFSE (UPOS/LPOS) WIZKE. LATHISSEEENER, ©
ICROEFREENZENZZ B0 TE MO, BV ETTENES. MEEITEESFIBEITELEsT, POSD BYE
£B@INEE] POSDH 77884k, 18 CTRL3 [PMEN]=1, {UEEIEZEITE1ESRS, POSD HEHSINEZ!
POSDH Z77884.

- REBRAIENTELES: LASTEDGES 788, B—MNO(URGILAHEITEES, T JiCRMPHASEAEPHASEBER/S
—MNBBRESRESHRTE. SN SRRT ik P ER A F RSN AT ET£188EE, MCTRL3 [PRSCIRET
DIEEL. (HAARR/BIEENNERSIGLASTEDGEIHESEE, FHETEESTEBIOXIfEE T4, 24iEEPOSD
H1FEERT, LASTEDGERYEBSNINEZILASTEDGEHE 1785,

- (UBEERHITEIEE: POSDPERE 7R, AT RN LIRIEENPOSDE fFesLASKAYAYE). POSDPERITE(ZES
LASTEDGEIH#st=— N, A#E/BIEBKTASIEIRPOSDPER, {BEIEPOSDPERIIERIXE]
POSDPERBFRE 1758, MiEENPOSDETFEERY, POSDPERBFRAVESINZZEIPOSDPERHEFEEH, REIEE
MERZ BT Z BT EMI. [ERY, BLASTEDGERMENNEZEIPOSDPEREFFEEH, {FPOSDPERMIL
ATAYLASTEDGEEFAITES.

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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Quadrature Decoder

Watchdog
Timer

The action of reading Pos diff counter

Trigger A A
Count_Up
Count_Down
Edge Detect v ¢ v v ¢ v ‘r ‘ V V ' ‘
State Machine e Position Last edge Pos diff
PHASEA —— - CRe" IPOSIIiTary Difference Time Perod
PHASEB | pgo| > ounter || Counter Counter Counter Counter
Glitch A ‘ A A ‘ ‘
INDEX —f—B»=| Filter A A A
HOME -
Delay

[Compare Value Modulo Value ‘ Prescalar
I

POSMATCH

EN2. IF3ZRFRI=RIER

5.1.2 (SR EHREERNESEMO/MI/MI_edge
BEI3ERTEHITEENER, =) SEFeSitEusks. BERNSEeEEENT:
» QDCx_LMOD=4*C-1: LiMgEItEEsRILtLREA4*C-1,

« QDCx_CTRL2[MOD]=1: IWEEERBIRIIEE, HIEITEESARIELBIERHIAL.

* QDCx_CTRL2[PMEN]=1: TEERET, EEEAERIEARTIPOSER, BINEIPOSDERLEIRER,
XM TEREUERGIFESE. ERFEHRFHAME.

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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Read POSD mn T2

Encoder pulse

Read POSDm T1

BESE

D
I

B8

*
=]
2 .
g g
520
g = Q
o 87
+= Iy
e S 1 B w—
il 3
= [N
o+ o)
.......................................... 1= M= I N
€ o\
||||||||||| — O S N e B -1 S
\
||||||||||||| SO i Wil s W Ee o]
- m
............................................................... )
M~ m G
. g
2 2
© m —
A m
................................................................ Aol
& ,ﬂ
(T ] m
a £
.......................................................... m--Lm.-- o
= . B A m
=t m m ] £
B 2 b
..... wo w9 N
£ 28A
g% @
g > / T
IIIII .mnbl@lt_.ll IIIIIIIIIIIIIIIIIE - m
2l o o
& m m m g
oy b L
< -
2"~ 8 8 3
Q 5 A o
Ay &, a
AN \ ;
SN N R W % ||||| ~ 2
\ [+
4 Y .M.u.u
45}
v

Phase-A
Phase-B
ASE
POSD
LASTEDGE
POSDPER
POSDPEREBFR

13/28
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A RETEEEI R EREF PR,

POSDPER
POSDPERH ‘

2!

ERB

‘ LASTEDGE ’:j LASTEDGEH ‘

‘ POSDP:

=
==)

=13. QDCIEE

Register action
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WESATR, 7ETIRZIEENPOSDRY, 4B zN{EALASTEDGEREIEPOSDPERIIVITABEIITE. ME, 8%
(RIDESEKITINA R4, POSDPEREYER S Bt INEEIPOSDPERBFRE 788 . EHZE F—IXIEEIPOSDAYT2RTZ,
POSDPERBFREFZEEHBEFESEIHINEZIPOSDPERHEFE T, LI LS BEE N TIEINEST PERIATE
ENEHN=1XBEEM0, MIFIMI_edge, H, POSDHEFEEMERTHANRENENZIS E—REENZE
A ZIZ [BRORK R REIMO,  FEE A SR 2R AIPOSDPERH S 1 Ea B 2 5 5 T -MERIN B SRR ST #aMI, T
LASTEDGEHZE ZRNER 7 B P A SR ENENZ Z BIS MRt FiT2IM] _edge.,

FEFFERNE, LASTEDGEFIPOSDPEREE[F—NSlitEzs, HEMATHIREAF0, HEBHETFHEREIRTE.
Ba/EIDRES, HEEmRRrOigEidERt, LASTEDGERIPOSDPERSFEES Y, B4R, AT, AL
{fFICTRL3 [PRSC| 7728 sfAT , HAIRFO < 65535 x 4C X Nmin/60, XEHY Nmin 2FRHIRIR/IMNEE,
655352 16{ITEEsIRKNITENE, CRmIBEsLLEL.

T1 T2 T3 T4

AT ......... T =

High frequency

clock count Time

[
[ OXFFFF [
[
|

|
LASTEDGE / '/I

[ [
EN4. jHSHRIRILASTEDGES 2R

5.2 /5i%2: (EAHQTimerIMENERIBFZESHNEE
AN BAEERQTIMmerIMNESLIEIREIM / TIRENE %,

5.2.1 AFmIIREEUEMQTImerINENE

QTimer2—PERRIIMRIER, AETNSINRERGAATERES. EXFESMTEEN, £ERTPWMER. E5
IR, fmhSes [EXARRDSSHNINGE.

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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IP_bus
3 R
PRESCA L ER
L LOAD CMPLD1 CMPLD2
T ]
-~ M | primary Y * * *
. —— ]
'nM’ U . | COUNTER COMP1 COMP2
othercntrs, | X |secondary i
i Y Y Yy oYy
CSCTRL|| CTRL CAPTURE || HOLD |!COMPARATOR COMPARATOR |
\ } ERR b [ R '
\i \i \ \J
y v
MU X (| OFLAG = QUTPUT
E5. Quad TimerfIAZRIEE

ENSE/R T HP—MIEENEIER. S MHEESEERMANS I ——ERAFDRAA. BICTRL [PCS]F
CTRL [SCS|ZHFREAILAD B TIBIEIESR. MNRTLURINEBRA. QTimertiR N EfbiT#EeA0MH, T2/
A DIRES. CTRLCM]HEREAITFAFECHARMTH SIS R TR, ISR SMITEER,

5.2.2 {7 iA2iEANEENE(EEMO0/MI/MI_edge

BEEQTImer NI MIEERRENAERNHUETN, EITLUNRETIIE, KiEmEEESRTiEENIE.
EleNETR T QTimerfEH TR EN ERAIECEEE.
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{EEQDC/ENC/Quad Timer& /Mgt EIF 3 HIBR A ETIEE

Input0 TMR1_CHO
Encoder Phase A >
Output
Quadrature countmode TMRI1_CHI1
Encoder Phase B Input1 CMP =CMP2 =0,
neoder Fhase g SCTRL[MSTR]=1. . Cascade count mode,
CAPTURE_MODE =1.
TMRI1_CH1
Input2 >
Encoder Index > Cascade count mode,
CAPTURE_MODE =1.
re-initialization by master counter ¢
TMR1_CH3
IP bus clock >
Count mode,
ASR Trigger from Input3 | CAPTURE_MODE =1,
XBAR CSCTRL[ROC]=1,
CTRL[COINIT]=1.
El6. QTimerZENEREEEE

EEENES, QTimerdMNRIIEAREEINT:

o 1181520 UHIRIERIHEUEERITEUER: TMRX_CTRL [CM=4], fEfELRIBEMAEFIBEKMEE,
EREETHEUEIM, KA., A/BERIBEIKMSSED S IFFXbanEZ =R 0nImNiE,
TMRX_CTRL [PCS|FITMRx_CTRL [SCS|3RiERiBIE, B 1FSETMRX_COMPIFITMRX_COMP2i & ¥
0, IXHIEA/BHEFZERTIHESMALLIREM, LUBEREME (TMRX_CTRL [CM=7]) THEfbi+4881E
RS, EEREEN (TMRX_SCTRL [MSTR=1]) , FHEZUEIHEREE L e HiE R SR PRI E 41
88 DMEEFVIBRKEIIHIE (RS HEITMRX_CSCTRL [OFLAG|(5E, MAFFEENEN, HEERTF
SEMITEEEIME, STHIMI_edgefJiREN,

o HEIES: HEUENREAREMER (TMRX_CTRL [CM=7]) , ZIEIGHER AP RSB U AR R S R
FIMEHENESMM NS TARER, ik, FHEGRE (TMRO_CTRL [PCS]) #HIREAITEIES0MMIH. 2itEKEs0f
AHUREAER, HTHEEINCNTBEM TS EaREIT . IRFITETRAINPE SRR A S, BEERE
fRsE. RBRNEHRER, LUBHOREIHEOUREFHE (TMRX_SCTRL [CAPTURE_MODE]=1) , 4fii&
FERREEAERT, 1THEMERIAUCNT (TMRX_CNTRN [COUNTER]) {E#{ZEECAPTURESZEE (TMRX_CAPTN
[CAPTURE]) &, RS EZIANEEEINAERIMOE, KRBXIEENENZZEZSHIFKTEE,

o iHEIE82: USSR AEMET (TMRO_CTRL [CM=7]) , EEESIHEEH—5. H4b, REIHEREIRER
RBRRIIES, RBHNBFKEDR, IUBRREIHEEN EFHE (TMRX_SCTRL [CAPTURE_MODE]=1) ,
BHFESLRETMRX_COMPIFITMRX_COMP23 Bl B 94 x C-1§1-4 x C+1, HACHIRIZEs4EL. LOADE
FESETMRX_LOADI®Z A0, Lt EUARILVR(ER, THIIBKL, VIIBEMNLOADSFEEMEL. 115N
(BRSNS BB A F ARSI R &,

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

o 1HEREE3: IHEMEUER A SR EFHAIHEEL (TMRX_CTRL [CM=1]) , EEMARFEER, BHRE
TR EFHE (TMRX_SCTRL [CAPTURE_MODE]=1) , FHIEfABIARENINEITEES (TMRX_CSCTRL
[ROC]=1) . FEit#E (TMRO_CTRL [PCS]) #iENEsmATiNES, WIIPBUSHITBREL, Z57788CTRLO
[PCS| BT HEEEMRIIOSRIEE. R EREE AR Xbars | NS MBEESAR A S, BEEASRINASE,
I ER O A bR A R T I B8, FHRBTMRX_CTRL[COINT=1], iXAE, MiHEEE0EHAE
BY, ITEMEE3EMES, ISR HEE 2B EMRENME, HESTIIMI_edgefIMIATIZEY,

TMRXZFEFITEREE0ERR, BISNTEDSCRSIF, BEETMRA/B, 7ELMX RTRFIF, BEZTMRI/2,

BITXP TR E TIE, REfSSCIdmideemEIRENEXRREEMO0, MIFIMI_edgeRIF5HAIREN. 114K
SROFNITEER 2 SRR AEER, MR =R 3N AT R RE RIS REPK NI EIMO, B 1IRRETEIRE
MEKHE B E LR ENE N ZINESRET i 2MI _edge, LARBKHIOIEZ BRIBTEMITEMI, JEENERMHRS.
EN7RRT QTimerth & M EERAVBIRITEUEIEE]. ERTHEETRIRCNTE, F(TTLAAZEAEMNASRIA RS
Z B HIBKITIIREMO, HBENASR_Triggerhy, iHEE3MIRCNTIE, BeJLIBESXEEENEFFRAIMIF]
MI1_edgefE.

ASR Trigger ASR Trigger
1 1 1 1 1 1 1

\

|

I 1 1 1 1
Phase-B | i i i i

| i | i |

T

] ] 1 ]
] ] 1 ]
1 1 1 1
CNTi=compaie : i
Mvalue, nitC o1:1:ker_‘-1 1
| | i |

Counter 1

Counter 2

|
i C'Uu:iterSi.; fc:lrced i

Ll C-_\'T=ﬂ: ! - I;o clear OE | i i i P NT—0
i V 1 ] ] 1 : ] : 1 Vr I
Counter 3 i/]| //: i | i
1 I 1 1 1 1 1 1 1 | 1 1
—> i i i i i i o= e i
e T G
ke : : | CNT_ASR | : : —
|| ! CNT_actual= ONT_ASRI-CNT_édge_1- | | N
7 1 oTewt T T
1 | | 1 1 1 1 1 |
1 1 1 |
EN7. QTimersMEitEEEIHENZIEE
AN14254 A HRBRFTE R A ER RN, © 2024 NXP B.V. {RiRF.
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

WEN7F7R, ASRELAESARAITEIES, LUBIRCNTE. BIECRPIRIESAMAFTHFRAICNTE, 855 EIFRN
EATZI 2 [ERJRASSS BRI R EIMO,  JRADESHKITIRFIASRAR A SRHIAILIT41E83. FIRT, ASRARASStHARALT
EEIFHITCNTHIIR, HAHCR FRICNTEBFRECNT _edge, SNSRERUNIEAATE s 2 (A1 F TSRS eR Rk i
8, ASRALAESHIREIFICNT _edgelEHENRIDEI AKX TG EINIER ZI 2 [BIRYS5RAT #hi+2IM1 _edge, HRIR
MR ZI 2 B8 EmBESHEHI, Wit 3TEHBEASHEBL. XEE, BT ASREASSHREIN
CNT_edgef{&fiElZK M 7TEERUIRNAIEER, ELEREKTLENEAKER. BI7ERT7TNEF BT
S23|EHEERIMIE, HEREE3EILAASESAENCNT _edge _IFICNT_edgefsl, EACNT_edge _1FxTmMNEI7HE—
KRR ZI B E R — KRG Z BRESRATEPITEL, CNT_edgelIZRAmME R MR A EIRT— KRG Z 8
HESMETihitE. Rk, TTLMEHEMI = CNT_edge_1 + CNT_ASR - CNT_edge, XEHICNT_ASREiH£IEE3
FE—ASREHANAIE SRR FH T ENE.

MNTERE. BapfifEIERSTEREIRIMI_edgefIMIE, EHFtEFEEFER_LIRRICNT _edgefICNT_ASREH
1TEEHR,

T T2 T3 T4

»>

ASR

Time

|
Counter3 |

| — CNT_edgel(_

| |

| | | |
M1_edge T3

M1_edge T3 | =CNT_edge+CNT_ASR :‘_ :

| |

ENns. T3RIZIAIMI_edge_T3MIitH

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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{#FQDC/ENC/Quad TimerE/MgEit BEIF 3L i3 2SHI A EFIEE

m™ T2 T3 T4

m

ASR

Time

=

|
— CNT_edge_1 ld— | — | CNT_edge |.q_

|

|

|

|

Counter3

N If MO£0.,

CHNT| edge_1=CNT_sdge |

M1_edge T3 — M1_T4 =CNT_edge_1+2*CNT_ASR- <«

CHT_sdge

EN9. T4RIZIRIMI_edge_T4afyitE

WMEI8Fr7~, T2RT3MZIZ EFiRBEREETAGHI. Hlt, ETETIHZIERER, %‘%%{Eﬁawz—/\é?
B8Rk T A RIT IR Z S SRR £ EM1 _edge _T3, IttAT, M1_edge_T3MMERHOHIRL: —2B5 2B TRk
ERIT2HIZIRSSRET I EICNT _edge, B—EBDNIZMNT2ZEITIHIASREHIRRISSARTEPITEICNT_ASR,
Eit, Ml_edge_T3 = CNT_edge + CNT_ASR, WEN9Ff7~, TIETARIZIZIEIHIN ¥ ABRKFIZE, HEitET4
RZIAGEER, FEEAMI_T4, IETEHRIUERSHERMK:
%—ﬁB’\EM T Z T2 [ZIZ/E B FREABHILIAE T2 FIZIAYESRATEhIT21 CNT_edge_1.

BB EM T2 Z T3 §9 ASR FEHARAYSSRATEITEL CNT_ASR,

. %E B EM T3 Z T4 B9 ASR [FHANAISSIATERITEL CNT_ASR,

« FBIUEBDEMN T3 £ T4 BZIZIE B EFHERKHIAGE] T4 BHZINEIRET 2L CNT_edge., EHlt, MI_T4 =
CNT_edge_1+2 x CNT_ASR- CNT_edge,

AN14254 A RETEEEI R EREF PR, © 2024 NXP B.V. iR#RFH.
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

T T2 o 1221 T3 o T3<0 T4
ASR ...... ‘k
A\ J
Time
. | |
| |
Counter3 | |
. | | | |
|_p| CNT_sdge_1 l<_ | _)| CNT_edge |<_
N MO0+,
| | | CNT_edge_1 =CNT_edge| | |
| | —h| N*CNT_ASR |4— | |
. | | | |
. | | | |
E20. {KiEEIM1_edge _T3HIMI_TARITE

WE20F7R, EEEETE, WABKREEZBHI Y ESMOERORIEENENZI. EI8H{NER 7 —1"MOE
FHORGEENERZI. WRFENTMOENOREENEZAZI: MI_edge_T3 = CNT_edge + n x CNT_ASR; Ml
_T4 = CNT_edge_1+ (n+1) x CNT_ASR - CNT_edge.

Encoder phase A TMR1_CHO TMR1_CH1
- output] Cascade count mode
nput0|

input0 CAPTURE_MODE = 1
i Quadrature count mode CSCTRL[ROC] =1
inputl CMP1=0,CMP2=0 inputl] CMP1=CMP=-CMP2
oufput

Encoder phaseB

Encoder index

input0
4

TMRI1_CH2

Cascade count mode

inputl a
POS=CNT2*CMP+CNT1 mnpu CAPTURE_MODE=1
CSCTRL[ROC] = 1

E21. BEUmBRITSIRN

FEAQDCHMERFKEIMIFIMI _edgels, BILABI#EEIZPOSDPERBFR/LSATEDGEHEFE8HTHEFR, 9 TIREIMI
fOMI_edge, QTimMerdMRFBELEASCNT_ASRHICNT _edge, {BiXf5iEZRFEMIACNT_edge, HIFCNT_ASR
EEEE, XES L FEASHIEES S, QTimerfERIDsSEENESENNSE, s oSt
PTECEHAORE, R, QTimersMRtEE—WIHRAIRS. BlE0, QTimengBE32(aTitEEs, TiAEFIAE
EELHRESENNEER. BRAX—TENGER, RERNMTEES, SCOWESTI2(TEEsRIThEE, MinTe
B B AR AL eI IE A ARRS. QTimertEtR{NELR T4MTEIEE, XIRHEI TEHFRNEREE, Eit, NRRME
FB—NQTimert& S ERT 1T E REMIEIREM/ T EEEITE, ERT8EH.
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

5.3 3i%3: {ERENC+QTimerIMEMEMmIS=ESHIER
ATNMBIMEEFIENC+QTimers NS RIS RIS SHOEE,

5.3.1 AT mISEREENERIENCIMNETEE

ENCR— LA TR EmiZssAIIMRIER, MQDCERRN AT LKA FERIFHRAR.

E22f=R TENCHMRRINERIEE]. WNE22F 7R, ENCHMRRIAERESQDCIMRIRE Lo TR, BH—132(IA%%%
MOEEEITEIEEPOS. — NMGRIAIBELITHEIEEREVAI— MOV EEITEIEEPOSDAR. EEHABESNERE
SEAITELES, BIANPOSDPERFILASTEDGE, RHIt, {NfEFENCIMRTTAMISERIGIBEIM/TIEEITE, ERE
5QTimersMgElE, (EREMAIFRRIT B THAVES.

WATCHDOG
TIMER

A
TRIGGER
CNT ‘

UP/DN

EDGE . J*
DETECT Yy Vvy P'OSI'EON
PHASEA gl g STATE REV POSITION | In[FFERENCH

MACHINE COUNTER|| CQUNTER| |COUNTER
A

PHASEB—— = GLITCH

INDEX —® g TER A
HOME ———=

DELAY MODULO
VALUE
Y
COMPARE
VALUE [ ™-POSMATCH

E22. ENCHMERIPIERER

FEENCH, REEFEPOS. REVFAIPOSDHAWEER=MiEMEE, POSDEFSEAEMSHWELNZIPOSDHE, FHHERAD

BE, X—m5QDCHIPOSDEFEEARRE, ENCHEHGEECTRIN[PMEN]| 7788, FRLAIEANPOSDITH#18RET, T

B EEZNAPOSDHHAEE, MNRYFIEANSIREN T EENENME, 81 YaifEAPERMERPOSE

7R, XHE—E, BNERIEATHIPOSDERSHES. Alt, T F—REENEREERIPOSDHEM GIER

BRI B AT 2 Z [BIRORK R B4, BRFMNIEST:

« E—TEEEEMAPOSHEFEE, BITHHTERGEENERZIZ BEME, NMEHIZEEERARK R
‘MO’,

o B—FEE FREENERZIZ EHEAN MEERZEPOSDHRYE, FEEBENE FTREENEZ.
XHERNERAIPOSDHIE, FEFIERE SR ZIZ BB RS ‘MO,

5.3.2 (EF A3 RALEENEEEMO/MI/MI_edge

HITERENERN, FEAQTimerIMZ RN ERMNMER., XNMIESH—ETHIREIRIQTImerdMEH TIER
HE—H. CNT_edgeRBIIHASMATIMTEEIEEIN. S, BXNMIEEEERENERPEES, 1HE
HFRIEENZERZ 2 IR s ikiPiL 5 Z B SMmAT e it Eam1, LARIRE N ERS 20 Z B89 S 5RAd #4948
Mi_edge. E23ExR 7T X—IENERRE.
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

QTIMER
Encoder phase A TMR1_CHO
Encoder phase B |_ Quadrature count mode
inputl CMP1=0,CMP2=0
SCTRL[MSTR]=1
Re-initialzation by master counter
Clock TMR1_CH1
. . - CNT _edge
t0 Count mode -
Trigger npu CAPTURE_MODE=1
inputl CTRL[COINIT]=1
CSCTRL[ROC]=1
ENC
Encoder phase A EDGE
GLITCH DETECT
FLITER STATE
Encoder phase B MACHINE
CTRL2[UPHLD] =1
POSITION POSH
COUNTER
El23. ENC+QTimerEENERIIMNIEE

QTimer/MERIECEINT:

o 1HEIE80: GRS RIEIT 4885, (TMRX_CTRLO[CM=4]) , LLEME (TMRx_COMPIOFN
TMRO_COMP20) &0, Hi&iNZIA/BIERILTHAR, CAMALREM, ERITHEERNEEER. &
TMRX_SCTRLO[MSTR=1]E& RF1E=,

o (HEREE: EIFEHER EFHEITEUES (TMRX_CTRL3[CM=1]) . EREMNEFER SHBRR IR EF
35 (TMRx_SCTRL3 [CAPTURE_MODE]=1) ., ft&HEHFE, EINEITESEE (TMRx_CSCTRL3 [ROC]=1) ,
B0 A LU ISR 4T, TMRX_CTRL3[COINT=1]38HI¥IAITEIES.

ENCHMERIEEEUNT: ENCx_LMOD = 4 x C-1, Erhit#sshItbi{EiRE 94*C-1. ENCx_CTRL2[MOD]=1F
FEELRTIRE, HitHEEARILVRBERTIHTIIA. LINITSEFEETREAE, EXEENCX_LINITESZES M
RENO, MENCx_CTRL2[UPDHLD]=1, iX#f, fR&{SERASFEPOSHIPOSDEFEEHIERIRFECINIRES
HiFeeh.
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{#FQDC/ENC/Quad TimerE/MgEit BEIF 3L i3 2SHI A EFIEE

Trigger! Trigger
: I 1 1 1 1 L] 1 : 1 l 1

Encoder phase A

Encoder phase B

Trigger

POSH
(from ENC) i ] 1 i i i i i i i [
POSD=POSH-POSH_1 i I H i H i i |
| ! 1 H (-
I

o | i H i | e T o
MLegeed L A X
! : | CNI_ASR | : : e

1 | [ | 1 ]

e m1= CHT_ASR+CNT_dage._1 -?NT_edée‘é—»!

e 3

E24. BEENC+QTimer/NE LIRS

E24FRH0B B E BB T EFRENC+QTimer TR EN B8, REIHEE2MAREN. XN HESER
QTimerUEHEEEM, [EMOAUZINEEFAENCIEREMAY, TIEQTimertsitr, X ERIME 20T ARG
FAEiEmigsE, MAXERQTIimerit e skigE — N NRIMNO32(Ii 4458, ENCREIRAE S CTRLN[PMEN] 257758,
R EEERRR T B RRNAE, Et, B POSHIZS U RIXENPOSDIE, tNE24Fx, 7EU,
POSH_XREhE— Rt RATHIPOSHIE, TPOSHNIESE XihARAIPOSHIA,

EABITR, ATIHFAIRIRENCSQTimersMRATRRAREFFIFASRIRAR RS, MEMTMERIARS. XERIRE
PR TSR AR TR ATEARI PRI R. INREFIREMARR, ENCHIQTImerERAEMIRHAIEIIEPOSHE
HICNT_edgefs, R MNEENEZEZRI, BIMBRMATE, XSHPOSHEHRBMAFHILEPOSTE
LEH, NMSHPOSHELINER, BENSREBB AN, X—BEXREESFRER, AJUERZ—T
RbARESRIAE YT, IMERBIEENELIE. SEBXNFINERRENRS, BRERMEILEES
HPOSHEF{F aRRT T SRAYIAE,

| Capture the POSH

CNT_edge
Read POSH
# CNT _edge
+ ACR interrupts ASR
updating the POSH
ASR
E125. ACRITETASRSHIEEITHIAIR
AN14254 AR S B A R A AR, © 2024 NXP B. HRARFA.
RFA%EiC £51.0kR—2024£482H
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{EAQDC/ENC/Quad Timer&/MEitEIF 3 fRETEEAY A SRR

5.4 R

XN ARBIERT — N5 810004 1IEA JmiEes A0k RSB (Teknic-2310p) {ERMliIsse, FikiE
FRDM-LVP-PMSM{ESIRENHR.

o FIHREFIDSCH6F83000-EVK (FEiSthH/56F83789) , HFAQuad TimertEtiH THEENE.
» FIEIREFAIDSC56F81000-EVK (FI=th /1 /956F81868) , FHFERQDCHEHIHITIRENE.
o FiSHRSREDSCH6F84000-EVK (i HE56F84789) , FH{HFEFIENC+ Quad Timert& kit MRS,

QTimerfMRECEWT, SE16—5, TMRx_inputOiRE H4RFEEsEKITPHASEA, TMRx_inputiZ & AYRiEas
BX/HPHASEB, TMRX_input2iZ & H7wIBESkRINDEX, TMRX_input3iRENASRIIMAES.

ThY1

/* TMRx channel [0] */

/* TMRx:CTRLO: CM=0b100, PCS=0, SCS=0b01, ONCE=0b0, LENGTH=1, DIR=0, COINIT=0,
OUTMODE=0 */

TMRx->CTRLO =0x80a0;

/* TMRx SCTRLO: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=0, MSTR=1, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */TMRx->SCTRLO
=0x0020;

/* TMRx channel [1] */

/* TMRx COMPll = 4*C-1 */

TMRx->COMP11l = 0xf9f;

/* TMRx COMP21 = -4*C+1 */

TMRx->COMP21 = 0xf061;

/* TMRx CTRL1: CM=0bl1ll, PCS=0b0100, SCS=0bl0, ONCE=0b0, LENGTH=1, DIR=0,
COINIT=0, OUTMODE=0 */

TMRx->CTRL1 =0xe920;

/* TMRx_ SCTRLl: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=1, MSTR=0, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */TMRx->SCTRL1
=0x0040;

/* TMRx channel [2] */

/* TMRx COMP12 = 4*C-1 */

TMRx->COMP12 = 0xf9f ;

/* TMRx COMP22 = -4*C+1 */

TMRx->COMP22 = 0xf061;

/* TMRx CTRL2: CM=0blll, PCS=0b0100, SCS=0bll, ONCE=0b0, LENGTH=1, DIR=0,
COINIT=0, OUTMODE=0 */

TMRx->CTRL2 =0xe9%a0;

/* TMRx SCTRL2: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=1, MSTR=0, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */

TMRx->SCTRL2 =0x0040;

/* TMRx channel [3]%*/

/* TMRx_ CSCTRL3: DBG EN=0, FAULT=0, ALT LOAD=0, ROC=1, TCI=0, UP=0, OFLAG=0,
TCF2EN=0, TCF1EN=0, TCF2=1, TCF1=0, CL2=0, CL1=0%*/

TMRx->CSCTRL3 =0x0800;

/* TMRx CTRL3: CM=0b001l, PCS=0bl1101, SCS=0bll, ONCE=0b0, LENGTH=1, DIR=0,
COINIT=0, OUTMODE=0 */

TMRx->CTRL3 =0x3b88;

/* TMRx SCTRL3: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=1, MSTR=0, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */

TMRx->SCTRL3 =0x0040;

QDC/MRECE:
AN14254 AR E R AR R AIEIATR, © 2024 NXP B.V. KRAZATE.
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Th)2

/* QDC CTRL: HIRQ=0, HIE=0, HIP=0, HNE=0, SWIP=0, REV=0, PH1=0, XIRQ=0, XIE=0,
XIP=1, XNE=0, DIRQ=0, DIE=0, WDE=0, CMPIRQ=0, CMPIE=0 */

QDC->CTRL = 0X0040;

/* QDC_CTRL3: CMP1IRQ=0, CMP1IE=0, PRSC=0b0100, PMEN=1 */

ODC->CTRL3 = 0X0041;

ENC+QTimer/M&HicE:

TMRx_inputOfa sz iZ I RID2sAIPHASEARKITS S, TMRx_inputl s dRig 28 IPHASEBRK S S,
TMRx_input2 Ui F KR {ES.

T3
/* ENC_LMOD: 4*C-1 */
ENC1->LMOD = (1000 * 4U) - 1U;

/* ENC CTRL2: OUTCTL=0, REVMOD=0, ROIRQ=0, RUIRQ=0, RUIE=0, DIR=0, MOD=1,
UPDPOS=0, UPDHLD=1 */

ENC1->CTRL2 =0x0003 ;

/* TMRx channel [0]*/

/* TMRx CTRLO: CM=0b001, PCS=0b1100, SCS=0b10, ONCE=0b0, LENGTH=1, DIR=0,
COINIT=0, OUTMODE=0x101 */

TMRx->CTRLO =0x3725.

/* TMRX_CSCTRLO: DBG_EN=O, FAULT=0, ALT_LOAD=O, ROC=0, TCI=0, UP=0, OFLAG=0,
TCF2EN=0, TCF1EN=1, TCF2=0, TCF1=0, CL2=00, CL1=01%*/

TMRx->CSCTRLO0=0x41;

TMRx—-> COMP10 = 0x249f;

TMRx—-> CMPLD10 =0x249f;

/* TMRx channel [1]%*/

/* TMRx:CTRLl: CM=0b100, PCS=0b00, SCS=0b01, ONCE=0b0, LENGTH=1, DIR=0,
COINIT=0, OUTMODE=0x0 */

TMRx->CTRL1 =0x80a0;

/* TMRx SCTRL1: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=0, MSTR=1, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */
TMRx->SCTRL1 =0x0020;

/* TMRx channel [2]*/

/* TMRXICTRLZ: CM=0b01, PCS=0b1101, SCS=0bll, ONCE=0b0, LENGTH=0, DIR=0,
COINIT=1, OUTMODE=0x0 */

TMRx->CTRL2 =0x3b88;

/* TMRx CSCTRL2: DBG_EN=0, FAULT=0, ALT LOAD=0, ROC=1, TCI=0, UP=0, OFLAG=0,
TCF2EN=0, TCF1EN=0, TCF2=1, TCF1=0, CL2=0, CL1=0 */

TMRx—->CSCTRL2=0x0800;

/* TMRx SCTRL2: TCF=0, TCFIE=0, TOF=0, TOFIE=0, IEF=0, IEFIE=0, IPS=0, INPUT=0,
CAPTURE MODE=1, MSTR=0, EEOF=0, VAL=0, FORCE=0, OPS=0, OEN=0 */
TMRx->SCTRL2 =0x0040;

/* TMinDMA2: CMPLD2DE=0, CMPLD1DE=0, IEFDE=1 */

TMRx->DMA2 =0x0001;
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Legal information

Definitions

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.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
i.MX — is a trademark of NXP B.V.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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