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AN AEICNA T AAIFEFRDM-MCXA1534R_ESCEI =X [EC 8B (PMSM) BOFCERESHEAERIEH] (FOC) .
ZRETEEHBEMCXAIS3 MCU,

MCXARFIMCUY B TMCX Arm Cortex-M33F=R &5, BT ZSNEREE, BITESIA96MHz; FiM
SHRERIPWMAERE, BEEEIXI92MHzZAIRT R, FITIMR. ERIES. 4MspsAYI2fISAR ADCLAK E &l
AMEFUEIIEE.

B fFreedomiRFRDM-MC-LVPMSMBB{EPMSMIZHISERRIRTI AMEMTF S, 15, SRR T ERALIZH]
BAHRIBRMEHERERD, EEFERIMORETIR SRR, ROENME T BHSERBIREEHEE,

AN EE—RBONBTAFRE, BIETFreeMASTERETIIEIX TREABHUSHINAMMK (MCAT) A, XL
TENBHNSERE. EEBEIM. EE, AR T Bz BEEiE.

2 AR¥ESE
ABNA T ERIFRBRGEAFNERER. EIER TIZPMSMIZGIERNRFREEFHIEREZE.

Controller card FROM-MC-LVPMSM 24 V4BV

| | 55V Power [—{— Polarity _ch_
Power supply I 33V supply | | protection -
! !
USB——hl MCU-link |'l—b .
Gx PWM MOSFET Bx [l { 3-phase
JTAG predriver MOSFET [1] \@

Target
i dp. 15,
| | T Amplify
LEDs | Uhie . L

D FROM-MC-LVPMSM parts D Controller card parts

aas-054427

El. RAGHESR

FRDM-MC-LVPMSM{E /E =+HPMSM Freedom FF &R EE 181N AR IN T B IZ4|IhEE, FRDM-MC-
LVPMSMA &SRR EH24VDCE48VDC, EARRIEHRIFEES, JIFRDM MCUHRIEHL5.5VDCHISH
BiERE, HIHERIREIASA RMS, 1Z¥3rE8H =1BMOSFETHF1=tEMOSFETHIRIXENESERk. BHIIE (W=HE8
HEBR. BEMBLBEENERELER) AX MR ERE, FE—MNEREFIVEERES (M. E/RERES)
®O,

3 MCURIThEEFIIMZIRE

ATFH T LA FMCURITHAEFIIMRIR S :

« MCX A142/143/152/153RFIMCUEMCX Arm Cortex-M33F=REFIFTRR, 1RUSHERERE, TR
EIA96MHz (MCX Al43IE{THREREIA48MHz) . B{T4HME. ERTEE. HEFKINEE.
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* MCX AIGRM3N 32N ERAR S ENTRR/ITEER. — M eFlexPWMBE=NFER, SMFERF—
EANEHERE MRS, LUR— N ESARRDRRSEIR,

« MCX A1535—/MPI2C, =/LPUARTHIF/MPSPI,

* MCX A1535—M3CIBISZOM—USB FSIRE, BiE16 MEREZRAMIYEREIRS.,

* MCX AIS3F— A2V FITIFRIADC, REFEFNAMsps, B MEULLIRES.

3.1 FRDM-MCXAI153tR

BEEIZITAIFRDM-MCXAIS3iREEMCX A153 MCUFIFMEHEO., eFlexPWM, ADCFICMPREH E4ME, H35
FAFEBH=H, SR EFIRIF,

MCX A153 iz THIR BRI B4R

« EFPMSM BEMFILSEAIFOCELX

o SCATFRHIER ARG BB I HIFNTHZREEHAZE (RTCESL, CM33NODSP 4.7.1 for MCUXpresso)

* SDK 2.14.0

3.2 [@YIRENRE

KENFEXBIEFINAEXEE., Eit, BHEHERMEAEREENNFENRL. o, FIETLUE

PWMIREIRENITEFOCRIZRIADCHMT (ADC ISR) SEFRRIEEL. AP, PWMIREETFOCIRE,

AY AN E 2Ff 73

« X FEAESERT eFlexPWMItZ4ES (SMOITE4ES) . SEXATEHEANEIPWMIRERF IS _EFHG. SMOFHE
WRIEENPWMEIRRS A BT EETINE,

» SMOTEPWMAERAFFAFIHERE S LVRBELEEHERMAES. BIEMAADCIEITINPUTMUX S BISREEERRIR
(TRIGO) MIERBLER/BE (TRIGI) .

o {EEEREEHASERNS, HNADC ISR (ADCHlT) . FOCIHETE MRS,
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|
|
|
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I
|
|
I
I
current current/voltage |

|
|
TRIGO I TRIG1
I
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E2. FEHRR

3.3 INREEE

ATNEMCX A153_EFTFEHEFIRIIMNG. 1EEReFlexXPWMB=/NFRRATAEMGEBEPWM, —/MNM2{IADC
BT NEEERMERELEE. eFlexPWMFIADCIET eFlexPWMAJFHEIROFHITREIL,

3.3.1 ERAIePERLE

REHIHAERRS (SCO) EpFrizfl AR h e MERAIRTth, ARLR(EFE R AR R AR AR,

B A R E FRRIRT SR R R SRR RSt (FIRC) |, HISEHARESAIX192MHz, Arm AZAIRERS
HHEEJI96MHz, TeFlexPWM LR TR EF AIAI92MHz, FLt, B UEFIRCIEFZIERIRRAIIER.,
RiE, ERETHILAMRIRERETENSENSMEFE, BEEEFAEN2MHz, MNESH R, EEREHRL
HMRBSHRRAI D SRE F
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r—-———————-— - ——————— 1
| |

1 FIRC fro_hf | System clock |[main_clk | CPU CPU_CLK/SYSTEM_CLK
| 96 MHz "l souree MUX 1 clock divider 48 MHz

| |

I SCG_RCCR[SCS] | | SYSCON_AHBCLKDIVDIV]

| |

: : »|  eFlexPWM

| |

| |

| |

I | Peripheral clock ADC CTIMER ...

| SCG I select MUX

Lo e e e e e e e e e —— —— — o4

r——————————————————— 1
| |

1 FIRC fro_hf | System clock |[main_clk | CPU CPU_CLK/SYSTEM_CLK
I | 192 MHz source MUX | clock divider 96 MHz

| |

I SCG_RCCR[SCS] | | sYscon_aHBCLKDIV[DIV]

| |

| | > eFlexPWM

| |

| |

| |

| | .| Peripheral clock ADC CTIMER .

| SCG I select MUX

L 4

Setp 2. Boot FIRC to 192 MHz, divide system_clk to 96 MHz

aaa-054429

El3. RFAIFERER

15 H T EBAEHIFr BRI MZBIRT HR.
#=1. MCXAI53 i i=HIIMEAIHE

MCU_LRYiER BYiTR o]
Armiz FIRC 96 MHz
eFlexPWM FIRC 192 MHz
ADC FIRC 48 MHz
CTIMER FIRC 96 MHz
LPUART SIRC 12 MHz

3.3.2 PWM4f——eFlexPWMO

eFlexPWMH192MHz RGBS PRMHLAT R, =D FRERA S MBERTEMR=EPWM,
* FREROEENPWMERR R EEIMIER,
o FARBUF2 N FHEIROFRENAT$H,
« FREIF2AHEE SFRRONEB/REHESHEL.
* FIEROBTEPWMERIRIFFAMFEfRA ADC:
- HIHHERTHEIVALAE, FRREPWMERTINE/SERTRIGOHK H.
- SRR REIVALSEY, FREIE—PWMEHARIEIEMR TRIGIEH,

o FHELRO, FN2RYEBIEAIBEASIEREN, AEMBRETE. SEMANETE, TR REHINERPWMITESRT
BRPWMEH,
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« PWMAEHE (BRR) BURTIHEEEMINITIHEEIVALIEFERIATE. ERABR T, INIT = -MODULO/2 = -9600F]
VALl = MODULO/2 -1 = 9599, eFlexPWMRT#9192MHz, EIFTERTE90.0001%> (10kHz) .

* EFSEXREEAINRE, FEXASEHKEBAFEMI_PWM_DEADTIMERHEX.

3.3.3 Mgt ZIEHEI——INPUTMUX

INPUTMUX R T RPWMARA 22 BIEZI ADCREA BRI
INPUTMUXRYZSAHEE RN EL 4R 7 -

* PWMO_SMO_OUT _TRIGO%Hifi A& S8iZEZEIADC _TRIGO,
 PWMO_SMO_OUT _TRIGH it & S5 ZIADC _TRIGI,

™~

INPUTO

INPUT1

INPUT2

INPUT3

INPUT4 -
to specific

INPUT5 peripheral unit

INPUT6

INPUTR

Specific peripheral
select register

E4. BRBASESRE

3.3.4 {&E{lRkN——ADCO

ADCORIFEEHIZHEIEIEGN, SiEEERIIE RSB EL0RMN:

» ADCORIRTHIAZE948MHz, BERE RFATFFHERLAA,

» ADCRPESinFEafliE A, LI2iERIE1T. INPUTMUXIBiZeFlexPWMAERRIfLA{ESf1AADC,
s FiEEERERTS TR, HAFOCHERIMEE I LRMIRSTER.

3.3.5 1R SERE——CTIMERO

CTIMEROFFA AL IEERHIT :

* CTIMERORYRSEPER RS EPRRLA2EZME, BILLCTIMERORYRT HHSTER/996MHzZ,

« BIRBRELCRIMEHE. EERIRAZAMI_SPEED_LOOP_FREQZAFIRE, FTF1000Hz,
 BILEESFRIRE /96000, Hit#EsRIESTICECIRY, THARERHIRLA0FERMFHTER,

3.3.6 FreeMASTERIE(S——LPUARTO
LPUARTO ({EINFEIEASEIEIESFIARIXEE) ATFMCURFIPCZ[BAYFreeMASTERIESE.
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« RAFRIRE/9115,200bit /s,
. EIERIASIERIIEEA.
« BfiREHNEAE.

4 ERIRE
AR AR,

4.1 BiS#

TREPIRSI(*. o) FE S (* ) REiR S, Bltt, (ER2HPERIRETEIISEL.
+=2. PMSME#

£ He 84 =1
s LINIX EFERE/Q 1.08
ile= 457WN24-40 EF AR/ uH 426
BEREE/rpm 4000 EFLBRR R/ uH 460
BRELFRIE/V 24 7727500 2
TENZE/W 40 REBENHBEL/V.srad? 0.01456
4.2 BERREE

B &R T A ET IR RER.

- — = e e

DAP-link
J-link B Stator winding
24 Vinput
FRDM-MCXA 153 FRDM-MC-LVPMSM
aaa-054430
El5. PMSMERAGIRIEE

BRI T
* FRDM-MCXA153#fz
* FRDM-MC-LVPMSM#x
AN14176 AR B E R RA AR R EIILIER. © 2024 NXP B.V. kRiFfA.
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o LINIXEB#,

« USB-Type CHE4{

BgEER, BHITUTESER:

1. BFArduino¥E[1#EFRDM-MCXAIS3FIFRDM-MC-LVPMSMIREISIE—#E, FhEiEEH%, WME S,

2. {FFE24ViEHEEE (AF50W) FIFRDM-MC-LVPMSMAR{LES,
3. IBIIMCU-Link#ZEOEEFRDM-MCXAIS3FIPC, HEHUSB-Type CEELi{iHE,
4. FTFHRAAETFI.8HIMCUXpressotEpiFF R IRE, 1%E#ZFile > Import (Git{{i3EE: https://
github.com/nxp-appcodehub/an-pmsm-foc-mcxal53) , NE6FR.
g workspace - an-pmsm_foc_moxal33/source/mec_pmsm.c -
File Edit Source Refactor Mavigate Search Project
New Alt+Shift+N >
Open File...
[} Open Projects from File System...
Recent Files ¥
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+5
Revert
Move...
7] Rename... F2
& | Refresh F5
Cenvert Line Delimiters To >
Print... Ctrl+P
fw  Import.
3 Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit
[El6. PMSMETRItRIEE

5. j%&¥General > Existing Projects into Workspace, #NE7F7x.
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E7. PMSMiERRIRERE

. Import

Select
Create new projects from an archive file or directory.

O
*

Select an import wizard:

| type filter text

w [ General

& Archive File

=2 Existing Projects into Workspace

[} File System

£xg Import projects(s) from XML description
[C] Preferences

[} Projects from Folder or Archive

v = C/C++

E Z/C++ Executable

&% C/C++ Project Settings

Existing Code as Makefile Project

1E! MCUXpressa Executable Importer
(= Device Configuration Tool

= Git

(o Imctall

®

Finish

Cancel

6. BfiBrowse, IEEE THIRMERSAIIAIIRE, WESHR.

AN14176

AR AR AR R IR PR,
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s Import O e
Import Projects —
1, Mo projects are found to import i
"
(®) Select root [ Za el ' HlE dm-low_power_implementation_moeal53 g | Browse...
() Select archive file: Ch\Users\nxf 73047\ Documents\MCUXpressc Browse...
Projects:
Select All
Deselect All
Refresh
Options

[]5earch for nested projects

Copy projects into workspace

[J Close newly imported projects upen completion
[JHide projects that already exist in the workspace

Working sets

[]Add project to working sets New...
Select...

'i?;' < Back Mext > Finish Cancel

E8. PMSMiETHIRER

7. WiFIRE, FHBEERTEHEIMCU,
8. EFIBNlia{TE=1E, BFROMIR EAISWIEERREEFAIFreeMASTER T#Epmsm frac.pmpx,

9. BN FEREFAMREENEMME.

4.3 FreeMASTERIZE
N7 BRI ERETIERESFOC, PILAERFreeMASTER, ATTIEEIFMit M 4AFreeMASTERFIERN
AR AR,

4.3.1 tREE

IFEEHEMNESHTR. XEREBIEIEEIRA, EFEERETIERZBRIRGIRSEEELE, Eit,
R S AR RR N S AR RSV [Hz, BMEREEFERAITTIUERER, B AITBEMFULIESFIIREIN
SRR AR AIET.
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Inverse
park
et  Corey 1 Uicom
dg DC bus ripple SUPWIM
Ugref af | Uprer elimination _q‘;‘.,,;’
4 PWM
Scalar speed required = .—_’ Inverter
Intergrator
Ubus Ll }J

E9. frE=fiRt

aas-054431

1EFEFreeMASTER TF20Scalar Control 71, H7EVariable Watch&[Hi%E#E “SCALAR_CONTROL[0]”

&z,

I3 s frac.penp - FuasMASTER
Fde Edit View Osclloscope Project Tools Help

Y e a3 e E EF PaeC e Er e EY 000 uum w - [Blro o5 E=s
B rocses sy

=0

2000+

E

B

1000

o0

H

3 4 Motor ldentification

o 3
7§E§h§§§?z§93§?

e
Time [sac

on[1]

E

xpoication commanas | [Rliaianis st
Resty

Switch demo on
#--———— Set control mode

'W\Set voltage amplitude
nr‘-‘-\ g p

Pesiod [ms]

Set rotor speed

Lot control SCALAR CONTROL[O] ___ENUM
) HiA
4 A
{ MeAT ug Requred o Volts
0 Vot
LI AN
s arcs
260 Arcs
738 s
245 Vaits
7 g
132 g o
1 @ w0
075824 els w0

ENo. tREEHIRE

4.3.2 BifEiEEl

FOCHREHIFE R FIERIGFIGHRIMIEHREId-q#irR. BHEHERNSELR _redfllq_req, WNENFR.

MR Bia_req AR FHIZIES. BRIRHIHERS &

HRiq_reqfItRME, EEAAZELEEETT A,
SEhiime 2l

AN14176

AR AR AR R IR PR,

iq_reqr - E1HAE, WITHEINHAE, EBAHFHRIETT. BIdX
RiIRRFEENBMNEEEELER, NATLAERFOCH RIEHIEIRIFEEP!
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park
iM=0_@—- i Lidraf Unraf Laeom
dg DOC bus ripple

Upref elimination | Upcom

Inverter 1
o BEMF observer

SVPWM

ig ig
dg af ia ko
ig o f is abc
Park Clarke
23a-054432
BEn. BiiEmiR
[ prmsm _frac.pmps - FreeMASTER T - B x
e o e Oreaane Pk Tk
DD EL R E e B BT ek e ] S Tahoma 20 s [Blsg 2o E=S
8 PMSM FOC Sensorless L _—
% 1. Scalar Comtrol o h
02 N i | | ) 1 '
l O ATy P T m TR
' [MHMW‘W'”WW“”WW‘WF
e
e R
0 Starrup E o
#:2 4 Motor Identification
of
om]
]
=
; . . 3 ; e 5 £ 3 v
; i . Switch demo 6#H™
e o  M— 4 T Set.control.mode
TMCAT Iq Required 0.30011 Volts 1000 1 .
e s e — ——— Setrequired current
Phase Curent B 2.097 Amps. 100
Phase Current 2.475 Amps. 100
Position Blectrical 167.3 deg 10
Position Estimated 3 deg 1990
B spptication Commands  Blvariable stmalus

En2. BifEHRE

4.3.3 =
B /S AFOCIEE EHIESARIREPMSMIERES/FfERERFOC, £ "speed_req” FERHPMINFIHRANEE.
FEEAFOCIERERAE), JMMEERRFIFNO0,
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D-current control Inverse
) i park
idrgf=0 (z Ut Unref Uncom
-~ dg DC bus ripple SURWM
i U, elimination
Spesd ot |2 wef | S ap| U Ueom
command l: N\ M
~| Speed control ~ Q-current control
Inverter @
.} BEMF observer
+PLL
8,
: Ubus LI }J
ig iy
dag af ia, b, ¢
‘s a B i b e
Clarke
232054433
EN3. EEEHE
I prmsm frac pmps - FreeMASTER o - 5 x
File Edit View Oscllescope  Projedt  Tools Help
EHOP -~ R e E O] Bk Ee s SN =0 «[Blro 2@ [F==a

®
o

Eul
o
ol \ /
of

n * —_— » k] E1] - 2

——

Fpbcation Swich i o 1000 Switch demo Oﬁ“m

pr S s ——Set control mode
P . — o Set required speed
Phase Current B 0.133 Amps. 100
Phase Current C -0.359 Amps. 100
o e e 3 - i
Pasition Bectrical 2.7 deg. 100
Pasition Estimated 3 deg. 1000

apsiication Commands. | Ialarabie Stematus
Resay
EN4. EE=hHRE

4.4 CPUGHHIRFERER

U MEEiERT#RAMCUXpresso IDE 1.8 ASERMA, HARIHIZEN "Optimize most (-03)" . 3%
FARR T NEFERTICPULEIER. (EASYsTickERESUIECPUSRE,

+3. RRAME
MfFRI R 307 Y] FRRIRIESIEL
+KFLASH 47,632%15 128kb 36.34%
£SARM 6772F 24kb 27.56%
AN14176 AR R AR RN, © 2024 NXP B.V. hRAFfH.
£51.0iR—202452H1H

RIFE%Eic

13/17



BEBEESE

AN14099

{EFAMCX A153CIIAIPMSME(ERREEFOC

#4. CPULEE

CPUfa%t EHRTE 28 REkE
TRIEIRES 3585 9600 37.3%
TEIRIRER 598 96000 0.62%
5 &E&H

LU E&E BRAMEARIEA9%M T :

e MCX AIG3&#FEM (SIFYMCXAP64MIBFS3RM)

6 (ZiTHE

OB T AEANET B,

#=5. (ZiJHBE

XH5ID bz =]t 5B

AN14099 v.1.0 202452818 YR &E %
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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.

AN14176

AR AR AR R IR PR,

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.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, MCX — is a trademark of NXP B.V.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,

Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,

Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-

PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered

trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or

elsewhere. The related technology may be protected by any or all of patents,

copyrights, designs and trade secrets. All rights reserved.
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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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