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AR RAZEICN A 7 IMIEMCXREFIMCU_E FASMartDMAESIIMDIO .,

AN EEMDIOEMORIE T, —EAEXIIBEESAPBIRERINGE, AR—NETRIIE, EMCX N947H, B&ET—1
RASMartDMARIIGLEERRE, ATRTSEIIMDIONEZORITIRE.

MEREINT :
SmartDMATLAEFEIA150MHZAIMCUR SRS S E o HLAT IR

1. BN, Z4ERM2KHZAIPWMIRIZRS, SRIEARISHFERETIAZN6(L,
2. WNERERLFEHIFA07FPEI250kHZ PWMIKTE, DIFERANIA600M A (BP40RFFRLAISOMHZAIEIER) |, KET
B TECEBBRIMUS PR,

2 MDIO¥EO

EIRHUEMA /L (Management Data Input/Output, MDIO) 2IEEE 802.3L KRR AR
(MIl) EXHIBETRENY,. MIERAEEES (MAC) 8&EEEILUKRMYIIERE (PHY) HEE, MDIO B4k
BRLESE: SEEUEMES (MDC) FIEEEIRHA/HMHES (MDIO) . MDIORAIETE IEEE 802.3

PSS 2255 E X AT,

LT 2RI RN,

2.1 ERmEE
MIBEO SRR SRR aR RIS, CHERIREYAMERE.

x1. EBME
BT
PRE ST op PHYAD REGAD TA DATA IDLE

READ 1.1 01 10 AAAAA RRRRR Z0 DDDDDD z
DDDDDD
DDDD
WRITE 1.1 01 01 AAAAA RRRRR 10 DDDDDD z
DDDDDD
DDDD

21.1 PRE (RISHI)

MDIORYIDLERER— SR, LRIFIE="MASIKNRRIIFLEM, PHY B ERIFBESEMDIOLES N Z=iZE],
EERIERITIRRY, FIRBEREMDIO ERIXI2/MELANEBILUSF, FAEMDC EXIN 32 RIFHEHE, LAEAPHY
RH—EYURPARIEIN. TR EIERZE, PHYRENZIMDIO LRI/ MELLAYERILLIS R EEMDC
FHERAI32/ AT SR EIRA,

IMREIRE (STA) HEEZEZIMDIOESHIFMTEPHYIYRHES AT RISASEAOEERM, NSTATLUDHEEIS
EERAE, HERLIST (hiigis) RS EEM.
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21.2 ST (hEEiR)
TR < ODRIRR., IZEFRRNEVARSZEINSEE 0, AEHREIEZEI

2.3 OP (i#{Ff3)
EENESARIER/9<10>, BABSHYRIEIE<0D,

2.1.4 PHYAD (PHYitbiit)

PHY1tE3E9—/NSEUASER, BTSSR 32 N E—RIPHYItBIE, (EMFIEEIAY S — N PHY AT 2HIEFIMSB, 18
15522 65 N AHEERRFRZHIPHY, SIS HUFIPHYHIIES (<00000>) RIESS, XHFERRIS/NPHY
IER, FIREBERLINESMPHYRIE KRt

2.1.5 REGAD (ZH{FaEihti)

IEERARERIZEO0>, MBERIRIERIDE0D, S1EeEibit h—  otiSHNFER, EEPHYREREISHIE
RE32NEH1FEE. RIETHEIAISE— N STFestEt Aozt AIMSB,

2.1.6 TA (§EiGEAIE)

BB <O BRIRR, ZIBEETMEARZEIRSTIEEITRE, BREZEIRSRFRIERETL.
AR E) R E IR S R eSS IR FER 2 [BR02(uiEfE, AR ERilasdRS. NTEEE,
STAFIPHY7EAEHRAYSE — N LAY BN ERE T EMERS, MES —MUEHUMREE, PHYSEE—10ES. X7
FEE&R, STAEERNE—USHUREEEH, SN UEHUAT B0,

2.1.7 DATA (&iE)

HIEFRAKENGNL, ARIXFIRKAISE— N UE R SIS 789581511,

2.2 58455

RNTHRBIOTFIKAKNMIZ R HEISKAIFEK, 802.3cefliE5INTE455%., FAEKIEIN T HER.2VANRERS
B, HT BTSN, DIRHNIE 28R NZ788R05RITh8E,

FR2HIH TR A ENER.
#F®2. BEER
S ST (i5iFF4a) OP{ti3 16{SiADDRESS/DATA
/025 85224790001 0bol: B 5: EAYIE
0b10: i B SRR
455 455790000 0b00: ESHhhF k. ZFFEsHE
0b01l: B 5: EAHE
0bll: iE B EEEE
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F2. BEER (4)

- ST (MiFFHR) OP{{H3 16{ZADDRESS/DATA
0b10: JEEVIEE B IEImEEENEE
[EFrrhiii (OPHIESHL) |
MDC
MDIO - MDC
ST C45 OP[AD] PHY Address [0x10] DEVTYPE[Reserved] TA Address [0xB01C]
MDIO H
MDIO - MDIO
®
L
BEn. migkia

3 j¥SmartDMARF3MDIO

SmMartbMAZMCX MCURRRI—MALLIEERERTT, BREBHUTHERIESE. BULMER MYFERIRIERIGPIO,
FREBIGCPIOBNESIEAMAIR. JMDCRIFMES EFHRY, SmartDMABESSEILEASRAMDICUEESHIE, 2
MDCHEI#MSS TIERS, SmartDMATJLUEEMDIOEIRAMSSEY. LI, SmartDMARALIRERTREINES,
LARS LE IS SR AV AR,

3.1 SmartDMAREES
SEMIME—EE, SmartDMAREZESRL. IEFIRTEEINAL, ESMARTDMA InitWithoutFirmware () FE
chEFASMartDMARIRTEH,

AT EFTRPEREMERSMartDMAREL, ARAKESMartDMARESEESI—MRE , FHEM—LeTHAR
EEERAYAPIRE,

SmartDMARIET R FEEMIE0x40000008ISRAMXANETT. AL, FEE{TSMartDMAREEZ R, FAFY
MES(FEFASMARTDMA InstallFirmware () BREUEELEERF0x40000004EHE, SMartDMASZHFHRFINEE,
HHMTRERSPUTREIEREL, FFRILAMERSMARTDMA InstallCallback () REIREEEREL. s, AR
A LAM#EREEnable TRQWi thPriority () BREUESASMartDMAFRIFHREFRI{ARK. SMARTDMA Boot () EREX
=SMartDMARISNREL, FAFREEIREsmartdmaParamEEiESEy,

3.2 SmartDMAZSERNIEE

SHEERIHANE: SMmartDMARERTRIEFIMDIOSZEEAIRE. FK3%IH TMDIOSZERNERE S,
®EMDIOEHFEsBRIZ:
o FEUEL PRV =R, SIERIERD. PHYHELE, DEVIHEHE, ZUELURPTEHbE,
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« FAFPALUZEMDIOKIPHYHBEFNDE VL, FHERAEXFNT, s hET.

#&3. MDIOHTFRRRYRE

RizE |HFR Ihge RizE SR Ihie

0x0 RXOPCODE FEBURIERD 0x40 MEMOADDR TFfEEsOttbE
Ox4 RXPHYADD FEITPHY HbAE Ox44 MEMIADDR TFiEEs bt
0x8 RXDEVADD FEIIDEVitEtE 0x48 MEM2ADDR el
oxc RXDAT R Ox4c MEMS3ADDR TFiBE 3L
0x10 RXMEMADD R TFItE 0x50 MEM4ADDR TFhBeR Attt
0x14 ADDINC HeRHEIN 0x54 MEMOSIZE FAEIB0K/N
0x18 SETPHYADD FRERIPHYHELE 0x58 MEMISIZE FHEESIAN
Oxlc SETDEVADD R ERIDE VL 0x5¢ MEM2SIZE TFhERE2 KN
0x20 STA RE 0x60 MEM3SIZE FhEEE3 /N
0x24 INTEN Rl 0x64 MEM4SIZE TFhBERAK/N
0x28 TIMERADDR BRTERT2E 0x68 MEMOZONE TFhEER0X 1S,
0x2c MDIODEBUG THREPX 0x6c MEMIZONE TFhEEE X
0x30 RESERVED ERE 0x70 MEM2ZONE TFiBe82X 1
0x34 RESERVED ERE 0x74 MEM3ZONE FhERE3XE
0x38 RESERVED ERE 0x78 MEM4ZONE TFhEER A,
0x3c RESERVED EREA 0x7c RESERVED EREB

3.3 SLIEE

EFrmAIMCXNIA7FhSCHIMDIOEIER], SmartDMAR{TSRAMXFHHLAD, BIEGPIO, FHIEMDIOEIEM
RAMEIEZEEIRE. MRERBHUTHIRIZRE, SmantDMARIKBEIERELE.

2. e

SRAMX

MCXN947

MDC

MDIO

vy

RAM
For MDIO data

AN14509

AR BRI AR RN,
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3.4 151%

EAR AT, SmartDMASCHL T MDIOMIREFHITHRE, BEBLATEE:
o AFPEILARCEPHYHELE, IR SEMEUEFIRTERAIE Y.

o AFPALURKEBINRAOIRIERD. PHYBUERNIR ittt

* PRI LAS ST R i

o MISEEHERTEIAAMHZAIMDCRTTEUE.

s HIRIEK S RXREAFTEAMRZNS S,

4 B

L~ FFHRFRDM-MCXNO47H & #RSCHIMDIOE(S.

4.1 MDIOEig&F{H3

MCX N947HILLA MO EZMDIOFREINEE, AP AIBIIIEMSDKHEA “txrx_rxpoll” BRBIFEFRIER
MDIOZEIZEINEE, TEMLIBEZZRISDK_2_16_000_FRDM-MCXN947\boards |frdmmcxn947\driver_
examples |enet | txrx_rxpoll,

o ERRIEARET:

static void MDIO Init (void)

{
(void) CLOCK EnableClock (s _enetClock [ENET GetInstance (EXAMPLE ENET BASE)]);
EXAMPLE_ENET_BASE—>MAC_MDIO_ADDRESS = ENET_MAC_MDIO_ADDRESS_CR(O);

}

static status_t MDIO Write(uint8 t phyAddr, uint8 t devAddr,uintl6 t regAddra,
uintl6 t data)
{
uint32 t reg = EXAMPLE ENET BASE->MAC MDIO ADDRESS &
ENET MAC MDIO ADDRESS CR MASK;

/* Build MII write command. */
EXAMPLE_ENET_BASE—>MAC_MDIO_ADDRESS =

reg | ENET MAC MDIO ADDRESS GOC 0(l) | ENET MAC MDIO ADDRESS PA (phyAddr)
| ENET MAC _MDIO ADDRESS RDA (devAddr) | ENET MAC MDIO ADDRESS C45E(1);
EXAMPLE ENET BASE->MAC MDIO DATA = (regAddra << 16) | data;

EXAMPLE ENET BASE->MAC MDIO ADDRESS |= ENET MAC_MDIO ADDRESS GB MASK;

while (((EXAMPLE ENET BASE->MAC MDIO ADDRESS &
ENET MAC MDIO ADDRESS GB MASK) != 0U))

{

}

}

static status_t MDIO Read(uint8 t phyAddr, uint8 t devAddr, uintl6 t regAddr,
uintlé_ t *pData)
{
uint32 t reg = EXAMPLE ENET BASE->MAC MDIO ADDRESS &
ENET MAC MDIO ADDRESS CR_MASK;

/* Build MII read command. */

AN14509 AR B R R AR R IR, © 2024 NXP BV. RiUFHA.
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EXAMPLE ENET BASE->MAC MDIO ADDRESS = reg | ENET MAC MDIO ADDRESS GOC 0 (1) |
ENET MAC MDIO ADDRESS GOC 1 (1) |

- B ~ ENET_MAC MDIO ADDRESS PA (phyAddr) |
ENET MAC MDIO ADDRESS RDA (devAddr) | ENET MAC MDIO ADDRESS C45E (1) ;

EXAMPLE ENET BASE->MAC MDIO DATA = (regAddr << 16);

EXAMPLE ENET BASE->MAC MDIO ADDRESS |=ENET MAC MDIO ADDRESS GB MASK;

while (((EXAMPLE ENET BASE->MAC MDIO ADDRESS & B -
ENET MAC MDIO ADDRESS GB MASK) != 0U))

{

}

*pData = (EXAMPLE ENET BASE->MAC MDIO DATA & ENET MAC MDIO DATA GD MASK) ;

PATRBIEEEN TR -

MDIO Init();

for(uint32 t i = 0; 1 < 8*4; i = i+4)

{
MDIO Write (0x10, 0x20, 0x8000+i, 1);
SDK_DelayAtLeastUs (10, SystemCoreClock);

}

for(uint32 t i = 0; 1 < 8*4; i = i+4)

{
MDIO Write(0x10, 0x20, 0x9000+i, i+0x100);
SDK_DelayAtLeastUs (10, SystemCoreClock);

}

for(uint32 t i = 0; 1 < 8*4; i = i+4)

{
MDIO Write (0x10, 0x20, 0xa000+i, 1i+0x200);
SDK DelayAtLeastUs (10, SystemCoreClock) ;

}

for(uint32 t i = 0; 1 < 8*4; i = i+4)

{
MDIO Write (0x10, 0x20, 0Oxb000+i, 1+0x300);
SDK_DelayAtLeastUs (10, SystemCoreClock);

}

for (uint32 t i = 0; i < 8*4; i = i+4)

{

MDIO Read(0x10, 0x20, 0x8000+1i, &g _rec data);

PRINTF ("addr:0x%4x,RxD:0x%4x.\r\n",0x8000+1,g rec data);
}
for (uint32 t i = 0; i < 8*4; i = i+4)
{

MDIO Read(0x10, 0x20, 0x9000+1i, &g _rec data);

PRINTF ("addr:0x%4x,RxD:0x%4x.\r\n", 0x9000+1i,g rec data);
}
for (uint32 t i = 0; i < 8*4; 1 = i+4)
{

MDIO Read (0x10, 0x20, 0xa000+i, &g rec data);

PRINTF ("addr:0x%4x,RxD:0x%4x.\r\n",0xa000+1i,g rec data);
}
for(uint32 t i = 0; 1 < 8*4; i = i+4)
{

MDIO Read(0x10, 0x20, 0xb000+i, &g rec data);

PRINTF ("addr:0x%4x,RxD:0x%4x.\r\n", 0xb000+1i,g rec data);

AN14509 AR B R R AR R IR, © 2024 NXP BV. RiUFHA.
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4.2 MDIOMiZ 5

SFFMDIONIRE, HEFEINEEHRSMartDMASLE, AR EENTERIRMHSFESEES S, EFZsISmartDMA,
QRS | DR RO T SR T TR,

BEERIBIRENT:

INPUTMUX Init (INPUTMUXO) ;
/* CTIMER4 CH3 is selected for SMARTDMA arch B 0 */
INPUTMUX AttachSignal (INPUTMUXO, 0U, kKINPUTMUX Ctimer4M3ToSmartDma) ;

PRINTF ("MCXN947 SmartDMA MDIO Demo.\r\n");

memset ((void *)&g mdio registers, 0, sizeof(g mdio registers));
memset ((void *)g mdio mem0O, 0x0, sizeof (g mdio mem0)) ;

memset ((void *)g mdio meml, 0x0, sizeof (g mdio meml)) ;

memset ((void *)g mdio mem2, 0x0, sizeof (g mdio mem2)) ;
memset ((void *)g mdio mem3, 0x0, sizeof (g mdio mem3))
g mdio registers.SETPHYADD 0x10;

g mdio registers.SETDEVADD 0x0;
g:mdio:registers.TIMERADDR =(uint32 t)&CTIMER4 PERIPHERAL->TCR;
g mdio registers.MDIODEBUG (uint32 t)g mdio_ debug;

g mdio registers.MEMOADDR =(uint32 t)g mdio memO0;

g mdio registers.MEMOSIZE = MEMO SIZE;

r

g mdio registers.MEMOZONE = MEMo:ZONE;
g mdio registers.MEMIADDR =(uint32 t)g mdio meml;
g mdio registers.MEM1SIZE = MEM1 SIZE;

g mdio registers.MEM1ZONE = MEM1 ZONE;

g mdio registers.MEM2ADDR = (uint32 t)g mdio mem2;

g mdio registers.MEM2SIZE MEM2 SIZE;

g mdio registers.MEM2ZONE MEMZ2 ZONE;

g mdio registers.MEM3ADDR =(uint32 t)g mdio mem3;

g mdio registers.MEM3SIZE MEM3 SIZE;

g mdio registers.MEM3ZONE MEM3 ZONE;

g mdio registers.INTEN = (1<<0);

PRINTF ("g mdio registers.MEMOADDR:0x%8x\r\n", g mdio registers.MEMOADDR)
PRINTF ("g mdio registers.MEMIADDR:0x%8x\r\n", g mdio registers.MEM1ADDR) ;
PRINTF ("g mdio registers.MEM2ADDR:0x%$8x\r\n", g mdio registers.MEM2ADDR) ;
PRINTF ("g mdio registers.MEM3ADDR:0x%8x\r\n", g mdio registers.MEM3ADDR)

r

’

/* Initialize components */

SMARTDMA InitWithoutFirmware () ;

SMARTDMA InstallFirmware (SMARTDMA MDIO MEM ADDR,s smartdmaMDIOFirmware,
SMARTDMA_MDIO_FIRMWARE_SIZE);

SMARTDMA InstallCallback ((smartdma callback t)SMARTDMA Callbck, NULL) ;

EnableIRQWithPriority (SMARTDMA IRQn, 3);

smartdmaParam.smartdma stack = (uint32 t*)g samrtdma stack;

smartdmaParam.p registers base address = (uint32 t *)&g mdio registers;

SMARTDMA Boot (kSmartDMA MDIO Slave, &smartdmaParam, 0x2);

4.3 @HESEIE

RN AR EMIRFRDM-MCXNOA7HRIRFESLIMMDIOREE, HP—HRIFAMDIOEIRSE, B—HR{EAMDIONIR
. WRITRREITRANS IFIERAH TIER. RATIH TEHERTS .
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WN{EIFEMCX MCU_EFBSmartMDASEIRIMDIOJAE

T4, BHEE

IgE MDIOEi&FZ{EFRDM-MCXN947H &R LAI(IE | MDIOMIZSZ{EFRDM-MCXN947FF &R ERIIE

MDIO J1-1(P3_16) J1-1(P3_16)

MDC R19189Pad 1 (ME&R191) (P1_20) J8-10 (P1_0)

GND J5-8 (GND) J5-8 (GND)

BRI, IR E AT LEIEMDI ORI SRS,

aaa-058353

E3. FEHEENYIERER

FFA#R: FRDM-MCXN947

B8R4 Saleae logic prolé

1. RFBUSBEAUSBEDITGEERIN AR, FREEESYAS IEEEIMDIOES4 L,
2. 3RFUSB Type-CHIRLAGFRDM-MCXNOA7F AR IRIEREEIN AN,

3. EEEFFRDM-MCXNO4A7FF RIRAHS S5 R,

4.4 WS T

ZRRBUTLEBESAMDIOEIRFRBSDKRFltxrx rxpoll, FHEEMH THIENR. BEMEFAIMDIOMNIZERI
KIBIFE, FAMCUXpresso IDEF]F,

1. FIDEFRSANTIE.

2. fHERIFEAE.

AN14509 A RIRHAFREERISZ A EREFENLR, © 2024 NXP B.V. kRi¥FA,
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3. TEHEH.

w i sifate B 94T iy la.c - MCUXpresse \DE - a X
file Navigate Search Project ConfigTools Ran  RTDS Vi
- B =] = PP IOV E SRR RN R T TG el Q B|AwWE}
4 Project Explorer X Faults ER7|2 v /B>t "0 Ra ‘io-implemented-by-smartmadac X =8 Z0u. *rGlob. x T8
« & - an-momf47-mdio-slave-interface-by-smartdma q nexmid47-me - % 4| O 100 2l @
0ok > ' gbrist Main function S DOWRIOAd 2
g = :
# c1-int main(veid)
¥
q {
5
:' char ch;
"
b
l. g
»
b
b
. '.
e a4
14 fsl_smartdma_mdic.c o
I, fs_smartdma_mdio.n s
mitest_hardfaulte B
4 startup !
£ utilities g
3 - Debug :.
[
) Guichstart Panel X 0 Variables % Sreakpoinis =04 5 (-(0x2¢<));
[ $ = Dissssembly X B
. MCUXpresso IDE Quickstart 5 o e
7 Projoct an mom@¢7 mdio slave interface by smartdma [Detun) L
5
~ Create or import a project o
W c :: No debug context
o 91
1 Import proje £ CTIMER4_PERIPHERAL->ICR |~ CTIMER TCR_ORST MASK:
: P o { i 2
g = for{uinii2_t delay=0;delay<=50000;delayi i)
s A
Y
- . | NOP()
Bulldyourpro;«zI Build .: =
8, LY
O e
- Debug your project B-i-M- ) Installed SDKs T Properties. [ Problems @ Comsole ¢ S Terminal wu Imege Info = Offine Peripherals A jiP *Q~-0y=0
T GUI Flash Tool corsole for SEGEER ) Link probes
Decbug P
a ; J-Link»loadfile *C:\Uscrs\nx£42870\OnecDrive NXP\Computor-SMW005577\git repository\an -mcxn947 -mdio-slave-inter
Viritable Smart Insert 38:14: 1001 O NxP MOWNSA ta

B4. HEERHHSR

4.5 ER

FIFHEZEZEMDIOFIRFERONPCENEORY:, AREMTFTEIR.

BanZiEn (kT A,

B TIRFESETMR: EEEMMDIONEER, ABERIMDIOFEIZEIR,

IR, PTLAEEMDIOEIRFTENHLATRITHERS:

e addr:0x8000,RxD:0x 0.

¢ addr:0x8004,RxD:0x 4.

¢ addr:0x8008,RxD:0x 8.

e addr:0x800c¢,RxD:0x c.

e addr:0x8010,RxD:0x c.

¢ addr:0x8014,RxD:0x c.

¢ addr:0x8018,RxD:0x c.

¢ addr:0x801c,RxD:0x1c.

¢ addr:0x9000,RxD:0x 1c.

e addr:0x9004,RxD:0x1c.

¢ addr:0x9008,RxD:0x108.

¢ addr:0x900c¢,RxD:0x10c.

e addr:0x9010,RxD:0x 110.

¢ addr:0x9014,RxD:0x 114.

¢ addr:0x9018,RxD:0x 118.

¢ addr:0x901c,RxD:0x Tlc.

¢ addr:0xa000,RxD:0x 200.

¢ addr:0xa004,RxD:0x 204.

AN14509 AR SRS ER RN, © 2024 NXP BV. iRiFA.
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¢ addr:0xa008,RxD:0x 208.
¢ addr:0xa00c¢,RxD:0x 20c.
¢ addr:0xa010,RxD:0x 210.
¢ addr:0xa014,RxD:0x 214.
¢ addr:0xa018,RxD:0x 218.
¢ addr:0xa0lc,RxD:0x 21c.
e addr:0xb000,RxD:0x 300.
¢ addr:0xb004,RxD:0x 304.
e addr:0xb008,RxD:0x 308.
¢ addr:0xb00c,RxD:0x 30c.
¢ addr:0xb010,RxD:0x 310.
¢ addr:0xb014,RxD:0x 314.
e addr:0xb018,RxD:0x 318.
¢ addr:0xb01c,RxD:0x 3lc.

iNfAEMCX MCU_LAISmartMDASCIRMDIO A&

5. AIEEEDMEE TR EMZRMDIORTY, YIEISEI6FTR:

MDC

MDIO - MDC

MDIO

MDIO - MDIO

El5. MDIO;fHZ

L

ST WR PHY[0x10]

DEV TA

Data [0x031C]

MDC

MDIO - MDC

MDIO

MDIO - MDIO

El6. MDIOjRHZ

ST RD PHY[0x10]

DEV TA

Data [0x018E]

AN14509

AR BRI AR RN,

© 2024 NXP B.V. {iERA.

RIFA%Ei
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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.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

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.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

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.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

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.
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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.
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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.

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, 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.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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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'.

© 2024 NXP B.V. All rights reserved.

For more information, please visit: https://www.nxp.com.cn Documentfeedback
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