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Internal slave peripheral bus

Asynchronous
module clock

Baud divider

OSR divider

CTRL[M]

¥ ‘

Write-only

U

Transmit FIFO

CTRL[LOOPS]
CTRL[RSRC]

Loop control

11-bit transmit shift register

3

To receive data in

tart

To TxD pin

17 173
TRl —

Shift direction ) Isb

Y L

Y

|CTRL[TXINV] |

CTRL[ROTE]

i

| CTRL[PE] |_.
| CTRL[PT] I—.

Parity
generation

Shift enable
Break (all 0s)

Load from FIFO
Preamble (all 1s)

r

CTRL[PE] LPUART controls TxD .

TxD logic
CTRL[SBK]

Transmit control TxD direction

CTRL[TXDIR]

STAT[BRK13]

STAT[TDRE]

CTRL[TIE]

STAT[TC]

CTRL[TCIE]

TX interrupt request

aaa-057646
BN RiXB5IaEE
AN14458 AR AR AR R R EILR. © 2024 NXP B. §RiNFFA.
RFE%EIS 551.0iR—2024£F10817H AR /R IR

4/19


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14458

BERES AN14458

UNITEMCX AZRFI _EiXEI24Mbit/SEILPUARTR KIRISE

, Internal slave peripheral bus .
¢ )
Receive FIFO
BAUD[SBR]
Asynchronous Baud rate Variable 12-bit receive [«— CTRL[M]
module clock generator > N shift register - BAUD[m10]
(T [ faed
CTRLIRE] *| Receive > | sTaTIMSBF]
" control Shift direction
STATIRAF] [ - | STATRXINV]
Receive data | —s] I I
CTRL[LOOPS] || Receiver CTRLIPE] |—| parity Wakeup
source logic logic
CTRL[RSRC] || control CTRL[PT] |—»|
From transmitter —»] I
DMA requests
) IRQand | IRQ requests |
i N DMA logic
Receive data | Active edge
(from RxD) detect
aaa-057647
E12. IR SItEE

2.2.1 BASERAYERK

RIS IR T R AT S H BRI AR A RE BRI SR, S \BAUD|[SBR|ASSEEEIZIS191 2 /EIRYEE
RTE T FELPUARTRAFERATIPATEASATPPREL. IRAFRATHIRANIZRIES, M HIRASERATPPRLAOSRIE TSN
BORZETEPNIERENAIXRE, ARIEOSR, HUMBRRIREESR NI4T 2R,

Module divide by
1-8191
U OSR
LPUART asynchronous Divide b
module clock BAUD[SBR] OSR + 1};‘ — Tx baud rate

Baud rate generator
off if BAUD[SBR] =0 Rx sampling clock
[(OSR+1) = baud rate]

LPUART asychronous module clock
BAUD[SBR] x (OSR+1)

Baud rate =

aaa-057648

BE13. RS ERYE Rl
A TIEF24MDit/ SHIEAGKIEER, $EFRO_HF 96MHZIZE ALPUART S E#E A4, $SBAUD[SBRIIZE A1,
OSR + IRE N4, NRIEERAI6MHz [ 4 = 24Mbit/s,

2.2.2 BISENEE
RIFREA LA —MET S TR RET.
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SRR EREN AT RES SERME IR A — R ELME L2 5b, AR MEAAFHEEREEE,
WEREREER, WRBREREIIARYSS, FESMEILAFARPRIRZSHABES, NRREMER,

SIEWESHENMHA TR, R LEMARYEHEIER T EG EEHRESII R, MRRERRES AU
IERERR A BRI S MRS B Z B R RE.

—hRN, IS ARSIBINITREE, MR SRS ERITREE.

F: BFLPUART HEELIRIETE A L T =EFR, FUIENHHIATF IS EXLFERERZRT, MTE
R=EZRRE BT R E /E.

2.2.3 HERISERE

FERUTENX:

« SAMEFHIFESE (BBCEEN8EI32; &TF (OSR+1) x (BOTHEDGE +1) ) ,

« BITRFRPa0iEL, BiERnf. SR FfIELM (BRCeEA9EN3) .
EAENRSREREIRI T ALITE:

o IEEHUEEREAE = ( (SAM+2) -1) + ( (SAMxBIT) - (SAM+2) +2)

o REEUEERRSE = ( (SAM*2) -2) + (SAMxBIT)

M5, OSR+1=4, BOTHEDGE =1, SAM = 4*2 =8, BIT =10 (IMNEIAI, 8MNEUENRI, MELERD)
o IEEEUIEEERAE = (4-1) -+ (80-4+2) =3+78=385%

o PUEEUEERAE = (4-2) +80=2+80 = 2.5%

h A A
3 ERfHigit
ZER M ETFFRDM-MCXA153 SDK 2.16.0 driver examples/lpuart/lpuart edma transfer, XE—

{EFeDMARILPUART(E 7RI, FBP RS AIFIAERATEH

ZAS{ER— 1 "FRDM-MCXAIS3{ERNAIEiR (Sender) , {FFEB—/"FRDM-MCXAIS3{EAiZsR% (Receiver) ,
RIXHEFALPUART @24MbpsiERESIRRIRSIRINR, AREKCREREIHRSNEIEHITEIRDE,

3.1 BI#hAERk

EIZIPUARTIISRIZT B 24Mbit/s, 1B{FEFFRO_HF 96MHz{ENLPUART R 1E AT, FRIEE S $924MHz,
LUAZI24Mbit/sHILPUARTIEMSER, BXESFMER, BS1T5H2.2.1%,
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LPUART LPUART
| e D e A
I 1 1/4 1 I
FRO_HF | | | BAUD | Divided 24M_TXD 24 Mbps RXD-< | BauD |L | | FRO_HF
96 MHz || [SBR] by OSR+1 [SBR] | | 26MHz
| |
: 114 :
| N | 24 Mbps _24M | Divided I
I RXD TXD by OSR+1 I
| |
] 0000 L e e e e e - — o
FRDM-MCXA153 FRDM-MCXA153 san-057645
E4. BPpAERk

RIAE BRI OIS0 T :

CLOCK_SetupFROHFClocking (96000000U) ; /* !< Enable FRO HF (96MHz) output */
/*!< Set up dividers */
CLOCK_SetClOCkDiV(kCLOCK_DiVFRO_HF_DIV, 1U); /* !< Set FROHFDIV divider to value 1 */

/* attach 96 MHz clock to FLEXCOMM2, use LPUART2 to test the 24Mbps baud rate */
CLOCK_ SetClockDiv (kCLOCK DivLPUARTZ2, 1u);

CLOCK_AttachClk (kFRO HF DIV to LPUART2) ;

RESET PeripheralReset (kLPUART2 RST SHIFT RSTn);

3.2 (&hihiz

NTEIHERAITREM, RAUTMERREH T, B —MCXAISEALEIR (Sender) , S—1"MCXAI53
e H (Receiver) .

RERRIEENES. BIHEEEESHHER.
2. ERURBEMESRIES KRR, KHEHCEEERIER, MERIER, NIEZMKID.
3. RXHFHARIEMNETE, IR ERIXLEIEFCR.
4. FRIREIREIRRIS S RiER, KXHGEXEEIEFIRERISES,
M

BAEE: 0x12, 0x21; JUit3HE: MOx0000F0x07FF, 14096 F7H,
2. RXGITEHEmZ IEE T,
3. ULTHTFELRZIFUMCXAIS6 ZEHEEMCX AZES, HREZEH, (KIAMCXAIS53 754,
JBFUELT FEGSE &S TR NI FE
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LPUART 24 Mbps LPUART
e e e e ] e
I 1 14 1 I
1
FRO_HF | | BAUD Divided [ 24M .. RXD | BAUD 1 | FRO_HF
96 MHz | | [SBR] by OSR+1 > 3 [SBR] | | 96MHz
| |
I , 114 I
I _ + 24M | Divided |
| LU 4 TXD+— ,y 0SR+1 I
| |
P e 0 e e e e e e e e e |
Sender (FRDM-MCXA153) Receiver (FRDM-MCXA153)
Start signal
Test signal
aaa-057650
BEl5. (&R

EWBIIPUARTRIX[BEUR, B2EUTRB, BEmAE. BRI EENESHRORBNT:

uint8 t g startBuffer[2] = {0x12, 0x21}; // Start signal
uint8 t g rxBuffer[2] = {0}; // RX buffer

/* LPUART eDMA handle define */
lpuart edma handle t g lpuartEdmaHandle;

/* LPUART transfer and receive structure define */
lpuart transfer t xfer;

lpuart transfer t sendXfer;

lpuart transfer t receiveXfer;

/* Send communication start signal */

xfer.data = g _startBuffer;
xfer.dataSize = 2;
txOnGoing = true; // See SDK example for details

LPUART_ SendEDMA (LPUART2, &g lpuartEdmaHandle, é&xfer);

PRINTF ("FRDM-MCXA153 LPUART 24Mbps Demo, this is the sender\r\n");
PRINTF ("Sending the communication start signal...\r\n");

/* Wait send finished */

while (txOnGoing) // See SDK example for details
{

}

PRINTF ("Send Donel\r\n") ;

PRINTF ("Receiving the communication start signal...\r\n");
/* Receive communication start signal */
receiveXfer.data = g rxBuffer;

receiveXfer.dataSize = 2;

rxOnGoing = true;

LPUART ReceiveEDMA (LPUARTZ, &g lpuartEdmaHandle, &receiveXfer) ;
while (rxOnGoing) // See SDK example for details

{
}
PRINTF ("Receive Done\r\n") ;

PRINTF ("Received the connect success signall\r\n");

if ((receiveXfer.data[0] == g startBuffer[0]) && (receiveXfer.data[l] ==
g _startBuffer([1l]))

{

connectSuccess = true;
PRINTF ("Connect Success\r\n");

AN14458 AR AR AR R R EILR. © 2024 NXP B.V. KRAUFA.
LR 251.0iF—2024£F10817H BASHERIR
8/19



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14458

EEBRES

AN14458

SNfITEMCX AFRF_EiXEI24Mbit/sEILPUARTR KRS E

else
{

PRINTF ("Connect Fail\r\n");
}

RiEmAIE. RRFIeENR SR ORBaT

uintl6é t g txBufferl6[2048]
uintl6é t g rxBufferl6[2048]

{0}, // Send test data
{0}; // Receive test data

/* Set values for the test data */
for(uintlé t i = 0; i < 2048U; i++)
{

g_txBufferl6[i] = i;
}

PRINTF ("Start to do test...\r\n");

sendXfer.txDatalb6 = g_txBufferl6;
sendXfer.dataSize = 20480 * 2;
receiveXfer.rxDatal6 = g rxBufferl6;
receiveXfer.dataSize = 2048U * 2;
while (1)
{

if (connectSuccess == true && uartCheckDone == false)

{

txOnGoing = true; // See SDK example for details

LPUART SendEDMA (LPUARTZ2, &g lpuartEdmaHandle, &sendXfer):;

/* Wait send finished */

while (txOnGoing) // See SDK example for details
{

}

PRINTF ("Send Done\r\n") ;

rxBufferEmpty = true; // See SDK example for details
rxOnGoing = true; // See SDK example for details

LPUART ReceiveEDMA (LPUART2, &g lpuartEdmaHandle, &receiveXfer);

while (rxOnGoing) // See SDK example for details

{
}
PRINTF ("Receive Donel\r\n");

UART Check(); // Count Transfer number and Error data number,

see section 3.3

BRI, RENRSERNESHROAEBNT:

uint8 t g startBuffer[2] = {0x12, 0x21}; // Start signal
uint8 t g rxBuffer[2] = {0}; // RX buffer

/* LPUART eDMA handle define */
lpuart edma handle t g lpuartEdmaHandle;

/* LPUART transfer and receive structure define */
lpuart transfer t xfer;
lpuart transfer t receiveXfer;

PRINTF ("FRDM-MCXA153 LPUART 24Mbps Demo, this is the Receiver\r\n");

PRINTF ("Receiving the communication start signal...\r\n");
/* Receive communication start signal */

receiveXfer.data = g rxBuffer;

receiveXfer.dataSize = 2;

rxOnGoing = true; // See SDK example for details

LPUART ReceiveEDMA (LPUART2, &g lpuartEdmaHandle, &receiveXfer);

AN14458 AR AR AR R R EILR.

© 2024 NXP BV. kiR,

RIF%EiC £51.0kF—20244F10817H
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while (rxOnGoing) // Wait for start signal
{

}

PRINTF ("Receive Done\r\n");

if ((receiveXfer.data[0] == g startBuffer([0]) && (receiveXfer.datal[l]

g startBuffer[1]))

{
PRINTF ("Connect Success\r\n");

connectSuccess = true; // Global variable to indicate connect success
rxBufferEmpty = true; // See SDK example for details

/* Reply communication start signal */

xfer.data = g _startBuffer;

xfer.dataSize = 2;

txOnGoing = true; // See SDK example for details

LPUART SendEDMA (LPUARTZ2, &g lpuartEdmaHandle, &xfer);

PRINTF ("Sending the connect success signal...\r\n");

/* Wait send finished */

while (txOnGoing) // See SDK example for details

{
}
PRINTF ("Send done\r\n") ;
}
else
{
PRINTF ("Connect Faill\r\n");
}

BUmREARI SN AR OB T

uintl6 t g txBufferl6[2048]
uintl6 t g rxBufferl6[2048]

{0}; // Send test data
{0}; // Receive test data

PRINTF ("Start to do test...\r\n");

sendXfer.txDatal6 = g _txBufferl6;
sendXfer.dataSize = 2048U * 2;
receiveXfer.rxDatal6 = g rxBufferl6;
receiveXfer.dataSize = 2048U * 2;
while (1)
{
if (connectSuccess == true) // Sender and Receiver connect success
{
rxBufferEmpty = true; // See SDK example for details
rxOnGoing = true; // See SDK example for details
LPUART ReceiveEDMA (LPUART2, &g lpuartEdmaHandle, &receiveXfer);
while (rxOnGoing) // See SDK example for details

{
}
PRINTF ("Receive Done\r\n");

memcpy (g _txBufferl6, g rxBufferl6, BUFFER LENGTH * 2);
memset (g rxBufferl6, 0, BUFFER LENGTH * 2);

txOnGoing = true; // See SDK example for details
LPUART SendEDMA (LPUART2, &g lpuartEdmaHandle, &sendXfer);
/* Wait send finished */

while (txOnGoing) // See SDK example for details

{

}

PRINTF ("Reply Done\r\n") ;

AN14458 AR AR AR R R EILR.
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3.3 iXEBEMTE

EREIRGE, SRBIUTSEIRE:

1. FEHERIREL

2. HRRIER AR SRR R E S AT SR,

3. HHHARICRHISUE T B IS E RS .,

4. (EFIEE R BRI SERI ST SRS, T EIRERI MBI T

/**
* @brief UART Check UART print the transfer number and error data number
* @param NULL
* @return NULL

*/

void UART Check ()
{

static uint32 t transferNum = 0;
static uint32 t errorDataNum = 0;
float errorDataRate = 0;

transferNum ++; // transfer number +1 every time

if (transferNum >= 1000)
{

uartCheckDone = true; // Stop the transfer after transfer number reach 1000

}
for (uintl6 t i = 0; i < BUFFER LENGTH; i++) // Check whether the data is correct

{

if (g_rxBufferl6[i] != g txBufferl6[i])
{
errorDataNum++; // If not match, error data number +1
}
}
errorDataRate = 1.0f * errorDataNum / transferNum; // Calculate the error data rate

PRINTF ("Transfer Num:%u Error Data Num:%u Error Data Rate:%f\r\n", transferNum,
errorDataNum, errorDataRate);

}

3.4 AFfdig

FEFET LA AT Shta 2 SR RS ME S HMER . EARFZICT, PI_sATRLMMES. FRARKEN
HEREHIEESHITERhEE,

i#: B, 15 P3_SIENATIILIIE,

R ORIBITT, RS RS RHEI496MHZNSE |

/**
* @brief app ClockOut Clock out setting, to observe clock signal
* @param NULL
* @return NULL

74

void app ClockOut ()

{
// Allow clock update
SYSCON -> CLKUNLOCK
// Choose FRO HF DIV as the source

SYSCON CLKUNLOCK_UNLOCK (0) ;

MRCCO -> MRCC_CLKOUT CLKSEL = MRCC MRCC CLKOUT CLKSEL MUX (1) ;
// Direct output
MRCCO -> MRCC_CLKOUT CLKDIV = MRCC_MRCC_ CLKOUT CLKDIV DIV (0);

// Freezes clock update

AN14458 AR R AR RN, © 2024 NXP B.V. KRAUFA.
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SYSCON -> CLKUNLOCK |= SYSCON CLKUNLOCK UNLOCK(1) ;

3.5 E&EFEFRO_HF

FEMCX AZR%Is, FRO_HF (FIRC) IFEEINEE. XEKERP I LAFEAZRN, LEEERAMENR
xR, BUOXMAR, BPULUEIIEENECE RIS, HESFEEEMTE (coarse trim) FI481E
(fine trim) IORE, XFHEE, POMHTASIRTHNERGNENM2.5%, SSTFMEE, FOMHTRIREHERLS
5170.06%, FHIEEEFRO_HFAIZMAIBANT:

/**
* @brief app FircTrim Manual Trim FRO HF clock
* @param type TRIM COARSE 2.5%, TRIM FINE 0.06%
& value FIRCTRIM + value * 2.5%(TRIM COARSE) or 0.06%(TRIM FINE)
* @return NULL
274

void app FircTrim(trim type type,char value)
{
_ SCGO0 -> FIRCTRIM; // Record the initial trim value
uint8 t trim coarse (uint8 t) (trim value >> 8);
uint8 t trim fine (uint8 t)trim value;
PRINTF ("$x\r\n", trim value);
/* UNLOCK the trim */
SCGO -> TRIM LOCK = (SCG_TRIM LOCK TRIM LOCK KEY (0x5A5A)) |
(SCG_TRIM LOCK TRIM UNLOCK (1)) ;
if (type == TRIM COARSE) // Coarse trim mode, use coarse trim register
{
trim coarse = trim coarse + value;
/* Change the trim register */
SCGO0 -> FIRCTRIM = (trim value & OxFFFF0000) | (trim fine & Oxff) | ((trim coarse &
0x3f) << 8);
}
else if (type == TRIM FINE) // Fine trim mode, use fine trim register
{
trim fine = trim fine + value;
/* Change the trim register */
SCGO0 -> FIRCTRIM = (trim value & OxFFFF0000) | (trim fine & Oxff) | ((trim coarse &
0x3f) << 8);
}
trim value = SCGO -> FIRCTRIM;
PRINTF ("%x\r\n", trim value); // Print the trim value
}

uint32 t trim value

3.6 {ER/MBRiFETEIIEE

MRFEFSHORE, NHERIMNERIRAITENARE, SdBhEEE, FRO_HFIEERA+0.25%
(-40~125°C) , MRFH{TENERINEE 9+3% (-40~125°C) ,

MR FE AR R, EATPIF, — 1 8MHz A5 EEeEREEEIMCU,

BaEEEAYZ MBI T :

/ * *
* @brief app AutoTrim Run Auto-trimming to trim the clock using external crystal
* @param NULL
* @return NULL
*/
void app AutoTrim()
{
CLOCK_SetupExtClocking (8000000U) ; // Enable the 8 MHz external crystal
AN14458 AR SR A R R AR, © 2024 NXP B.V. KRAUFA.
LR 251.0iF—2024£F10817H BASHERIR
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SCGO -> FIRCTCFG |= SCG_FIRCTCFG TRIMSRC (2) ; // Select the external crystal (SOSC) as
the source

SCGO -> FIRCTCFG |= SCG_FIRCTCFG TRIMDIV (7); // Divide the SOSC to 1 MHz

SCG0 -> FIRCCSR &= ~SCG FIRCCSR LK(l) // Unlock the FIRCCSR register

SCGO -> FIRCCSR |= SCGfFIRCCSRﬁFIRCTREN(l); // Enable auto trim

SCGO -> FIRCCSR |= SCG_FIRCCSR_FIRCTRUP(1); // Enable update

/* Until it returns 1, indicating FIRC is valid */

while (! (SCGO -> FIRCCSR & SCG_FIRCCSR FIRCVLD MASK)) ;
/* Until it returns O, 1nd1cat1ng no error */
while (SCGO -> FIRCCSR & SCG FIRCCSR FIRCERR MASK) ;

/* Until it returns 1, 1nd1cat1ng FIRC auto trim locked to target frequency range */

(SCGO -> FIRCCSR & SCG_FIRCCSR TRIM LOCK MASK)) ;
|= SCG_FIRCCSR LK(1); // Lock

while (!
SCGO -> FIRCCSR

the FIRCCSR register
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4.1 FEiREEE

FDRM-MCXAIS3F A RMEM—MREEIHEE. (FRUSB-CEBITINSKARIRERZNITEN, LU
i, FEMRFRDM-MCXAIS3F AR, HiEREIN TR, FRIRENERIIE AR,
 LPUART2_RXD (J1-2)——LPUART2_TXD (J1-4)

e LPUART2_TXD (J1-4) ——LPUART2_RXD (J1-2)

« 5V (J5-7)——5V (J5-7)

» GND (J5-8)——GND (J5-8)
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[El7. FRDM-MCXAI53F&ZRAYERE

Sender

Receiver

aaa-057687

4.2 UARTIEiNLiRANE B

EMEREFARAVINER, BHFFVARTEIR S IR, HERREFRENEXSRICOMIRO, FER "N5200, 8,

none, 1, none”

( "M5200, 8fu, &, Wi, &' ) RE, WESH.

E8. UARTiEi &iRAYISE

Tera Term: Serial port setup and connection

Port: COM52 v
Speed: @
Data: 8 bit ~ T
Parity: none v
Stop bits: 1 bit ~ Help
Flow control: none ~

Transmit delay

0 msecichar 0 msecfline

Device Friendly Name: MCU-Link VCom Port [COM52)

Device Instance 1D: USBYVID_1FCI&PID_01438MI_D2\686BB7
Device Manufacturer: NXP

Provider Name: NXP

Driver Date: 1-10-2022

Driver Version: 3.1.0.0
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4.3 MiZER

ORI TSR A L FHIRESET (E£47) &4, 24Mbit/sBILPUARTIEITETFFA. it RATENEIUARTE
RRiw, MRERNE R R., AEimFIERIRTTH 71000 MR AR ER, REIMEREUE.

¥ COMS52 - Tera Term VT O X

File Edit Setup Control Window Help

Send Done ~
Receive Done

Transfer Num: 998

Error Data Num: 0

Error Data Rate: 0

Send Done

Receive Done

Transfer Num: 1000
Error Data Num: 0
Error Data Rate: 0

[E19. VARTEIHEiRATANHEG R

5 £

AR FAECIRE TIEX SR, BEAFPEMCX ARSI EiIXZE24 MbpsHILPUARTERARAFER, ER%HR,
EAETE =AY,

6 {EiJhsE

F1.(EiTH%
751D b2l = Ll 1508
AN14458 v.1.0 2024510817H VIERRA

7 KFEXREHIR5EE

A HARIRAIAEBEB LI ThAAFNBSD-3-Clauseifa] :

2024FREBIRINFE,; EHEUTHRENERT, ILURRIEISEHH S ERIRER o AT ERARARE
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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.

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.

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.

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, Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle, companies.

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

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

PLUS, ULINKpro, uVision, 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'.

© 2024 NXP B.V. All rights reserved.

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

Date of release: 17 October 2024
Document identifier: AN14458


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14458



