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1 48

A BB ANELESRAMMBIEEMC XA RS A —IF a0 E mInee. 1ELESRAMIBIEEBLATAA :
o FIFELZSRAMMELERREY , FSEFHITDMAEE,
. ERTFEERABREMELSSRAMXENNE , IBEFERE.

RN FAZEICLAMCXAIS6 /9 |, & 7 AMAIEC E A EFRIELLSRAMMEAL,

2 AFIRETFISE

ATME T MCXAISERIN IR RN FEEM,

2.1 AFMEY

KIFTRAMCXAIS6RINFIRGT | FIBEISNSEFMMIE. SRAM X058 RAMIERIRSRAM B22Z /5, 5
SRAM A0, Al A2, A3, BO. BIFIB2MZRY 7 —MELAIMENIZSE], FILL , HE128KBAKELLHILSRAM,

x®. AERGT
ietattht (+7itdl) | SRtk (4-7RitE) ‘ Kv(kB) ‘ 588

KBRERF
04000000 04001FFF 8 SRAM X0 (Mi[0)
04002000 04002FFF 4 SRAM X1 (Mi[0)

FRHRAM

20000000 20001FFF 8 SRAM AO (M)
20002000 20005FFF 16 SRAM Al (A1)
20006000 20007FFF 8 SRAM A2 (Mim[1)
20008000 2000FFFF 32 SRAM A3 (Mim[1)
20010000 20017FFF 32 SRAM BO (Mi[3)
20018000 2001BFFF 16 SRAM B1 (MiM3)
2001C000 2001DFFF 8 SRAM B2 (Mi%3)
2001E000 2001FFFF 8 SRAM X0 Alias

iF : BOAE TSRAM X0 B X ELERETHY.

2.2 PITFERE

ENFRAMCXAIS6RIATFERM. FiHAISRAM X05IE Kbl , FTEFSYSCONIRERARAIAHBRENE ERRESIZH
( EEMRET ) H7FESAYERMCPUO_SBUS, DMAOFIUSBOfi, Et , CM33RFEE. DMAFIUSB FSEREZ R LA
128KBHELL M, TESFEMSEIRIE , SRAM X0 ( 0x04000000-0x04001FFF ) FISRAM X084

( 0x2001E000-0x2001FFFF ) XiEmi&BEILAAIA], ZiHEISRAM XO5IE Xithhtryt |, Zitsi SARE i /9tERAY
SRAM XOttlt, #Af5 , FIFEILAAIE] SRAM X077,
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Legend
b Can access
. Can access after

| CM33 | | DMA | | USB F3 | remap bit is enabled

C S
SRAM X1 LPCAC

Flash

[ e ]

SRAM XD |a—--- SRAM X0 alias

SRAM X1 LPCAC

SRAM AD

SRAM A1

SRAM A2

Mulii layer SRAMAZ

AHB matrix

SRAMBO

— SRAMB1

SRAM B2

! Peripherals |

aaa-056544

BN AEZEE
M : CMB3 BT RZ /S Z1HIESRAM X0 & X1 , HUEIL S 451CF31H/5/SRAM X0 X1,

3 SRAM X03l&XaY{= PR

AT5FUHT SRAM X05I# XAIEERRRE] , 4N
* TEIHIRISRAM XOBIRXAET , [EFENAYERRET L,
* E[SHISE (SP) BYE.

RREEREETHE M EN —MNESZRISRAMIIE | FRFER KIS D ECIESRAMBYRE. HEtRiEsHE32/URY
MR IR 32XIFTRY |, ELCHERFS FHRI1I b UEE R TE MAISRAMRRBIEIN.

SSRFBFEEREAISRAM XOBIB I, , IAMISEHL/TAI0x20020000, FERMEEI 5 ISHBUZF 281 , ROM
SRS,

SFFMCXAILEY B ISINEER , BxiuHEkigsH X1 //0x20000000F 0x2001FFFFF10x04000000F
Ox04002FFF , FItt0x200200009Fc58utbE, IXZ2EEFASRAM X05& XATHEHISFHHIBRE,

4 RRPE

ATBNE T BB ELSRAMMBHE Y FFHRIR TS X,
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4.1 PECEETEVARRGELESRAMURILAIRER S &
BEBMUHEISH XIERE D E AT BFERAEMRSIN , BHITIATEE ¢

1. BYItAERRISEHSE H0x2001FFFC |, X EROMIGIFRIEMMERISE T | FREE32(MIXISFH.
2. MOx2001FFFDZ0x2001FFFFEISRAMSS BB 1 Bt B st e & MV EUE,

3. g , TEEFEHARRIS It R AV E RS,

4.2 JRiIROMRREINISIESP(E , PARZ RN —MELESRAMIELERIRFR 5%

BEIRITROMFZE— MELAISRAMIELE |, {BHITLATEE ¢

. BEEFRNE—NFIRENBHHIHERISHHE.

2. SAREFATENAYEERRET (T,

3. TE(HEFEtHR 2R , ESPSFEE IR E NATERE.

M [HEFFHRPERFTFROMILE , TiFELERSPE, FlU , B CIGH BRI EZFLISPIERTEEE,

DT EETEHFANBERR I DEPERLFRRG ENSE,

4.2.1 MCUXpresso IDE

EEMTEMRBLAEMCUXpresso IDEFRSCHELISRAMItENE |, IBHUTLATEE ¢
1. {EBSRAMBIR/N , LIEEEESRAM X05IB X, AT, E2SRAMXAIRIEFIA/) , {REBSRAM XOX1
LIREER S | WE2F7R.
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MCU settings il
> Resource =
Builders Available parts
ipe )
~ C/C++ Build
Build Variables | = SDK MCUs ® - Preinstalled MCUs
Environment MCUs from installed SDKs. Please click above or visit mcuxpresso.nxp.com to MCUs from preinstalled LPC and generic Cortex-M part support
. ain additional SDKs
Logging : L:l.‘-‘l“” additional SDKs Target e
MCU settings | NXP MCXA156 o > CTNxoox
Settings | MCXA156 > LPC1102
Tool Chain Edi | 5 MCXNZXX 5 LPC112x
» C/C++ General | » MCXNSXX % LPC11Axx
MCUXpresso Cor | 3 MCXNOXX » LPC11E6x
Project Natures | > QN909x > LPC11Bxx
Praject Reference | "' > LPC11U6x 2
% RunfDebug Selte Target architecture: cortex-m33
Task Tags
5 Validation Preserve memory configuration
Preserve project configuration
Memory details (MCXA156)*
Default LinkServer Flash Driver | , Browse...
Type Name Alias Location Size Driver G
Flash PROGRAM_FLASH Flash 00 0x 100000 MCXAT0uchx .
RAM SRAM RAM 0x20000000 (x20000 .
RAM SRAMX RAM2 0x4002000 0x1000
Add Flash Add RAM Split, loin  Delete Import.. Merge.. Export.. Generate..
Refresh MCU Cache
= = Restore Defaults Apply
@ Apply and Close Cancel
El2. MCcUXpresso IDEFR{SRAMIEE

2. BUIAHERIEEHE EAROMIIERE , AIE3F.

__attribute__ ((used, section(".isr_vector"}))
void (* const g_pfnVectors[])(veid) = {
[/ Core Level - CM33

// Set initial stack pointer to a valid value for ROM
ResetISR, // The reset handler

NMI_Handler, // NMI Handler

HardFault_Handler, // Hard Fault Handler

E3. fEstartup_mcxal56.cRigBRSERIE—INF

3. AR AT , BREMNANERS IS SPEFRRRENFHE  MEI4FR.

_attribute__ ((naked, section(".after_vectors.reset")))
void ResetISR(void) {

[/ Disable interrupts

__asm volatile ("cpsid i");

[/ Config VTOR & MSPLIM register

__asm volatile ("LDR Re, =@xE@@REDEE \n"

"STR %@, [Re] \n*
"LDR R1, [%8] \n"
#21 \n"// Enable Remap
=8x4889126@8 \n"
[R1] \n"
"MSR MSP, %2 \n"//Configure SP register to actual value of stack region

"MSR MSPLIM, %1 \n"

1 "r"(g_pfnVectors), "r"(_vStackBase), "r"(_vStackTop)
s Uret, "rlT, "r2%);

El4. fEstartup_mcxal56.cHEHEMSIHEIESPEH 7
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ZEHTRABLATEIAR IDEFRSCHUELISRAMIBIE |, iIEHUTLATEE
. {&m data endAEESRAM XORIZ X1, ERY , {EDATA region , {REBSRAM XOX1g , LATRIREDE

=&, JNESHR.

E5. HEEXHPRISRAMIZE

define symbol m_interrupts_start = 0x00000000;

define symbol m_interrupts_end = 0x000001FF:

define symbol m_text_start = 0x00000200;

define symbol m text end = 0x000FFFFF:

define symbol m_data_start = 0x20000000;

define symbol m_data_end =10x2001FFFF;

define symbol m_sramx(0_start = 0x04000000;

define symbol m_ sramx0_end = 0x04001FFF:

define memory mem with size = 4G:

define region TEXT_ region = mem: [from m_interrupts_start to m_interrupts_end]
| mem: [from m text start to m text end]:

define region DATA region =|mern: [from m data start to rn_-:lata_end—_sJ.ze_cstac.sc_];I

define region CSTACE region = mem:[from m data end- asize cstack +1 to m data_end]:

2. BYIAHERIEEHE B AROMIIEE | WEGFIR.

_ wvector_table

5o
(] Reset_Handler

DCD NMI_Handler

DCD HardFault_Handler
DCD MemManage_Handler
DCD BusFault_Handler
[ la ]

UsageFault_Handler

El6. fEstartup_MCXAI156.sHigEHMEXRMFE—PF

;Set initial stack pointer toe g valid value for ROM

;NMI Handler

;Hard Fault Handler
HPU Foult Handler
;Bus Foult Handler
;Usage Fault Handler

Reset_Handler

3. HEERMZAT , BRENNERSFISSPEFRRENMENE | NE7ATR.

CPsID I ; Mask interrupts
LDR R@, =BxEBBBEDES

LDR Rl, =_ vector_table

STR R1, [Re]

MOVS RB, #21 ;Enable Remap

LDR R1, =8x480891288

STR R@, [R1]

LDR R@, =sfe(CSTACK) ;Configure SP register to actual value of stack region
M5R M5P, R@

LDR R@, =sTh(CSTACK)

MSR MSPLIM, Re

CPSIE I ; Unmask interrupts
LDR R@, =SystemInit

BLX R@&

LDR R@, = iar_program_start

BX R@

E7. fEstartup_MCXA156.sH /G AEMSIHEESPEFaE

4.2.3 Keil IDE

B(&M TIRCBLEKeil IDEFRSCINELESRAMIMELE | iBHTIATEE ¢
l. {88 data sizel\BE&SRAM X05I& X% , ANE8FI7.

AN14377 AR (R R AR R AR, © 2024 NXP B.V. {iFrAa. .
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E8. HEHEHHRRISRAMIZE

#define m_interrupts start 0x00000000
#define m interrupts_size 0x00000200
#define m text start Ox00000200
#define m text size 0x000FFEQO
#define m_data_start 0x20000000
#define m data size 0x00020000

long |ImageSSARM LIB_STACKSSZISSBase |
long Reset_Handler

long NMI_ Handler

long HardFault Handler

El9. fEstartup_MCXA156.SHRigBEREXRAE—NF

initial stack pointer to a wvalid value for ROM */

* Reset Handler */

/ NMI 1dle
* Hard Fault Handler

Har

3. &

PRt Bl , [BFMERIAYERST (ISP AR IRENFIERIE , NENOFR.

EN0. {Estartup_MCXAI156.SH[EFHEMEIHEESPSFaS

ieset_Handler:
cpsid i * Mask interrupts */
. equ VICR, OxE0Q0EDOS
1ldr 0, =VICR
ldr rl, = Vectors
str rl, [zx0]
movs rd, #21 /* Enable Remap */
1dr rl, =0x40091200
str rd, [rl]
ldr r2, =Image$SARM LIB STACKSSZISSLimit /* Configure SP register to actual valus of stack region */
msr msp, r2
1dr ra, =Image$$ARM_LIE_STACK$$ZI$$Base
msxr msplim, x0
1dr r0,=SystemInit
blx r(
cpsie i * Unmask interrupts */
ldr r0,= main
bx T

5 JERISIIE

RURHET—NETLRE | BTRISPEFRE. ARARXIFHHAANEEFIS ALK I ELLSRAMMEAEAIDMAIT(E,

5.1 FEHFIEREER

F2NMB T AN RIEE R,
2. WHFRERIFIS

%31

ik

3RS

o FF&#R : FRDM-MCXAI56
o 4% . —tRType-CUSB

LA e

FrZ#5RYIDE :

* MCUXpresso 11.9.0skEEShRA~

* IAR Embedded Workbench 9.50.18E Shk4~
» Keil MDK 5.385EShA

5.2 128
EREWFR , FHUTUTER

AN14377

A HREFTEERIIRAEREF PR,
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1. fEFType-C USB&IEZFRDM-MCXAI56FF & HRAYJ21F 0B ARAYUSBIK.,

2. RN FE TR : https://github.com/nxp-appcodehub/an-continuous-sram-address-mcxal5xag;
SE NN FAEICHHRYR .

3. M TIEFIS TiE FEEIFRDM-MCXAIS6FFATR.

5.3 SPE{FEISIE
WENFR , MERRNE—F , BIWIRKEIEE , EE90x2001f000 , tBEROMAIERAIE.

& Project Explorer ' Registers

Name
~ ¥ MCXA156 (cortex-m33)
w0

el
2

* % Faults 7 Peripherals+

Value

0x2001f000
Oxled

0x2

Oxff

0x0
0x4002000
0xe000ed08
0x3
0x4008e000
0x4002400
0x40091e30
Ox7Hf

0x0

0x2001/000 |

v ¥ Status Registers
" apsr
I ipsr
1 epsr

0x30033c7

Ox1cc <ResetiSR>
0x69000000

0x0

0x2001f000
0x4002f48

nZCvQ
no fault
T

« ¥ Additional FPU Registers

1 fpeer

0xc0000000

Bn. iiaikRigstE

Description
frdmmaxa156_hello_world.axf

=o

~

Additional FPU Registers for ¢

v

434

 startup_moxal56.c %
>3

=__attribute__ ((naked, section(".after_vectors.reset")))

CimalEu Uy LHE LLOKE Via LR LUUE REU MaiEgEU LANRED SC0ARL MECHEnLsE. LU
// contains the load address, execution address and length of each RW data

/ section and the execution and length of each BSS (zero initialized) section.
extern unsigned int _ data_section_table;

extern unsigned int __data_section_table_end;

extern unsigned int __bss_section_table;

extern unsigned int _ bss_section_table_end;

// Reset entry point for your code.
// Sets up a simple runtime environment and initializes the C/C++
// library.

void ResetISR(void) {
// Disable interrupts
__asm volatile (“cpsid i");
// Config VTOR & MSPLIM register
__asm volatile ("LDR Re, =OxE@eeEDes \n"

"STR %@, [Re] \n"

“LDR R1, [%8] \n"

“MOVS Re, #21 \n"// Enable Remap

"LDR R1, =6x4@691200 \n"

"STR Re, [R1] \n"

"MSR MSP, %2 \n"//Configure SP register to actual value of stack region

"MSR MSPLIM, %1 \n"

"r"(g_pfnVectors), "r"(_vStackBase), "r"(_vStackTop)
gt 1", "r2")s

#1if defined (_ USE_CMSIS)
// If __USE_CMSIS defined, then call CM:
SystemInit();

IS SystemInit code

HENERGFINIERERA | SPEFRRYE/ISRAM X058 RAYLERIEIIN— , MNEN2F TR, Fepk LiRBRIEEA8E

FAtfEtL.

& Project Explorer i Registers % # Faults BEITI ™ 3 =0 2 peripherals+ SBI0EE =0 Bstartup mom156.c X
s oA A Ve Ac.. Loaaltion Deseript 8| 113/} Reset entry point for your cade
- ~ & SYSCON 0x4009... SYSCON | 424 // Sets up a simple runtime environment and initializes the C/C++
116 0xe000ed08 i REMAP 0x00000015  RW _0x4009.. AHB M 445 // library.
W o3 & CPOOSBLCPUOSBUS.S RW. 000]  RAMXO
8 Ox4008e000 SDMAD  DMAO 1 RW [3:2) RAMXO 7¢__attribute__ ((naked, section(”.after_vectors.reset")))
: 5 : id ResetISR(void
L] 04002400 &USBO  USBO1 RW [54]  RAMXD vor ,E;fsablévz:t;rip“
B UusB097 a3t} 2 10CK LOCK0 RW B1 This1-b __asm volatile (“cpsid i*);
i1 OxTH AHBMATPRIC0x00000000 RW  0x4009... AHE Ma 77 Config VTOR & MSPLIM register
2 0x0 CPUONSTCKC 0x00000000 RW  0x4009.. Non-Sec __asm volatile ("LDR Re, =@xE@@OEDES \n"
isp 0x20020000 NMISRC  0x00000000 RW  0x4009.. NMI Sou --f;ﬁ g?’ %22} tz
I 0x30033c7 »
).z 30033¢ SLOWCLKDI\ 0x00000000  RW  0x4009... SLOW_C “HOVS Re. #21 \n"// Enable Remap
pec Ox1e8 <ResetiSR+28> AHBCLKDIV 0x00000000 RW  0x4009.. System ! "LDR R1, =8x48691208 \n"
i xpst 0x29000000 CLKUNLOCK 0x00000000  RW  0x4009.. Clock Cc "STR Re, [R1] \n"
1 fpser 00 MVM CTRL 0x00020400 RW  0x4009.. NVM Co "MSR MSP, %2 \n"//Configure SP register to actual value of stack region
i msp 0x20020000 ROMCR  0x00000000 R 0x4009.. ROM Wi oo b A
- e 0x4002148 CPUSTAT  0x00000000 R 0x4009.. CPU Stal : "r"(g_pfnVectors), "r"(_vstackBase), "r"(_vStackTop)
! Status Registers LPCAC_CTRL 0x00000031  RW  0x4009... LPCAC C :Ure", "r1", "r2*);
* Additional FPU Registers PWMOSUBC 0x00000000  RW  0x4009... PWMO S 3 £
¥4 FPU SP registers PWM1SUBC 0x00000000 RW  0x4D09.. PWM1 < #if defined (__USE_CMSIS)
4 FPU DP regist: 7 3 5 // If __USE_CMSIS defined, then call CMSIS SystemInit code
J registers CTIMERGLOE 0600000000  RW  0x4009... CTIMER Systemtalt():
SR SSc RAM CIRL 0x00000001 RW  0x4009.. RAM Co
v ¥ Non-Secure GRAY_CODE 0x00000000 RW  0x4009... Gray to #endif // (_USE_CMSIS)
0x0 GRAY_CODE 0x00000000 RW  0x4009... Gray to
0x0
r o7 e // Copy the data sections from flash to SRAM.
mspli 0x20011000 BINARY_COL 0x00000000 R 0x4009.. Gray to
psplim ns 00 ROP_STATE _ Onffifffif R 0x4009.. ROP Sta unsigned int LoadAddr, ExeAddr, SectionLen;
i control ns o0 OVP_PAD ST0x00000000 R 0x4009.. OVP PA unsigned int *SectionTableAddr:|
i faultmasi ns s bt PROBE STAT Oxb0leBade R 0x4009.. PROBE.S
< = FTSTATE A_nvssEnsen R nanna e1 star ¥ | 778 ) JComE INRE ROCT S RRSRE DO o SHCE on anle
EN2. EREMSIHECESPSFR
BRRX S
5.4 ; S
. BE=S A
— ., I i-ItEg\ r—|: J\ > _— .
13RI IIAFRARII T AREE L, | 20 ™R
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e 32{i*p testiBEHiBUEH0x2001DFFF ( SRAM B2BIRE—1NFT ) |, *p_testAI¥IIAEN0%0,
* SAl5 , BBOXFFFFFFFFE AN *p test,
« &g, *p_testHBEIIEBNOXEEEEEEES,

320i[*p testHUIAREAFTXITFHY , HEE#SRAM B2FISRAM X05IB KX |, BIESIREIEH.

32bit *p_test point address : 0x2001DFFF
Initial *p_test = 0x@

Write OxFFFFFFFF to *p_test
Updated *p_test = oxffffffff

EN3. 3MinFAR3IFritultainsE

5.5 YiZELESRAMIBLEEIDMA 5 IE)
RS LRRRR T 7E SIS FRHZELESRAMABIEAIDMAISIE) , BLERISITIER,

It B IP X ES#RAM B2FIRAM X0BIEX , DMARTLUIESEH , MEN4FHBEHERAMR. EHeERAT
SYSCONFFaRAL TREFIRT | (AT LAEFIDMASE S IRBESRAGHIELLSRAMItEIE FRYETE.

**DMA access to contiguous SRAM address test***
cxkActive Modeksrsddakadiias &

Source Buffer 1:
l 2 3 4
Source Buffer 2:
(5] 4] (5] (5]
Source Buffer 3:
¢] ¢] &]
Jestination Buffer:
e 5] ¢}
Jestination Buffer Address:
ax2p01dffa ax2p01dffc 0x2001e0B80 Ox2081e0B04

EDMA Source Buffer 1 to Destination Buffer.

Destination Buffer:
1 2 3 4

EDMA Destination Buffer to Source Buffer 2.
Source Buffer 2:
l 2 3 4

wer Down Mode*** iR
nsport Destination Buffer to Source Buffer 3.
to enter Power Down.
r Down mode...
M2 (WAKE UP) button to wake MCU and check Source Buffer 3.

MCU woken up
Source Buffer 3:
l 2 3

En4. WhiEsESRAMItLEEIDMAISE

ENSERMCULTHREIETL | FHEFRDMABE D IREER(EGHIELLSRAMIBIE FRYETTR.
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1.78mA

_— | DMA partial wakeup ——|

1.50mA
1.40mA
130mA
1.20mA
1.10mA
1.00mA
900.00pA
800.00uA
700.00pA
600.00uA
500.00uA
400.00pA

e Power Down Power Down Power Down

- A

w0+ 00s 0.3s 02s 03s 0.4s 0.5s 0.6s 0.7s 08s 0.9s 1.0s 11s 125 1.3s 145 155 1.6s

L )

t0 = 25 670ms 699ps, t_last = 10 + 1.6s X = 25 739ms S00ps (t0 + 0.1s) Y = 10.76pA

min = 762.00nA, avg = 18.26pA, max = 1.72mA
aaa-056545

ENS. INFERYNE

6 24

AN AEICNE T IMIBECEFIERASRAM X05IE& XK AGESEAISRAMIBILE , FHEM T —NERTIE | WiE 7 iEEE
SRAMIBHERTRT T4,

7 RFEXREEIR5EE

AR RIS B FARIZAIBSD-3- Clauseif o]
2024 BB ; EHEUTREMOERT , TR TR B H RAERATRARS

(FTiERBEIIEL )

1. B RIRBL/RRE LIRS, XEREFILI T RERR.

2. ITHBIHTZNEFT D AR |, WIS/ BbE D AR MR E AR A S 6 ARMRIERR, XEs4F0
AT SRR,

3. REBHLPEIFA , MEERRNEENERENES 5B MR AR AR TE M TP,

FRMBEMRNTEETNS5E "REE" R4t , FERBEHUERSIERIHEREE | SEERRTXHEH RS

ERRERMRERRIE. EETERT , TeEEAMRESREIRERRS , IAEESS 5B YRR

ERTRUHMSHRIEEIER. K. B2, %% EHtERERERE ( 8RERRTRWEEmERS |

(ERRL. UEMRACEFIBmIRAEN ST ) FBRE , TCREGRE. FHREEEEENTH ( BERBEHE

fbIRE ) IERKHY , BMER SR S A LLSRE IR R AGIS,
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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.
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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.

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, IAR — is a trademark of IAR Systems AB.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamiQ, Jazelle,

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

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

PLUS, ULINKpro, puVision, 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.
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