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1 Introduction

LPC553x/LPC55S3x is an Arm Cortex-M33-based microcontroller for embedded applications. This document
describes how to program and boot an image from an external NOR FLASH device.

1.1 Overview

LPC553x/LPC55S3x supports both on-chip FLASH image boot and an external NOR FLASH image boot. To
erase/program/read the on-chip or external FLASH, use ROM to download the boot image into the on-chip and
external FLASH via the ISP interfaces. ROM also takes responsibility for the boot flow. It decides to boot from
on-chip FLASH, external FLASH, or ISP mode.

CMPA/CFPA contains boot-related parameters. To update the setting, use ROM in ISP mode or ROM API in
application.

1.2 Memory layout

Figure 1 shows the LPC553x memory layout. For details, see the attachment file in the LPC553x Reference
Manual (document LPC553xRM).
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Pos. (KB) Physical address Region/bus
4096 OxFFFF FFFF  Size =511.0 MB | Vendor-specific
<unused >
3585 0xE010 0000
3585 Private peripheral bus (external) OXEOOF FFFF  Size = 768.0 KB
3584.25 (includes NVIC and SYSTICK timer) 0xE004 0000 Private
3584.25 Private peripheral bus (internal) 0XEO003 FFFF  Size = 256.0 KB | peripheral bus
3584 perip 0XE000 0000
3584 OxDFFF FFFF  Size=2.0G External device
< unused >
1536 0x6000 0000 (S-AHB bus)
1536 0x5FFF FFFF  Size =511.19 MB
< unused >
1024.81 0x400D 0000
1024.81 AHB peripherals 0x400C FFFF  Size = 320.0 KB
1024.5 0x4007 FFFF  Size = 256.0 KB
< unused >
1024.25 0x4004 0000
1024.25 APB slave group 1 (synchronous) 0x4003 FFFF  Size = 128.0 KB
1024.13 (up to 32 slaves of 4 KB each) 0x4002 0000 System bus
102412 APB slave group 0 (synchronous) 0x4001 FFFF  Size = 128.0 KB
1024 (up to 32 slaves of 4 KB each) 0x4000 0000
1024 0x3FFF FFFF  Size =256.0 MB
<unused >
768 0x3000 0000
768 External quad/octal flash (FlexSPI) Ox2FFF FFFF  Size =128.0 MB
640 | mirrored from code space (see 0x0800 0000) | 0x2800 0000
640 0x27FF FFFF
<unused >
512.11 0x2001 C000
512.11 Main SRAM SRAMs A thru E) 112 KB 0x2001 BFFF  Size = 112.0 KB
512 (size configurable) 0x2000 0000
512 Ox1FFF FFFF  Size = 256.0 MB
<unused >
256 0x1000 0000
256 External quad/octal flash (FlexSPI) Ox1FFF FFFF  Size = 128.0 MB
128 0x0800 0000
128 0x07FF FFFF  Size =63.98 MB
<unused >
64.02 0x0400 4000
64.02 0x0400 3FFF  Size = 16.0 KB
Code SRAM (SRAM X, 16 KB) X 1€
64 0x0400 0000
64 0x03FF FFFF  Size = 15.81 MB | Code bus
<unused >
48.19 0x0303 0000
. ize =192.0 KB
48.19 Boot ROM 192 KB 0x0302 FFFF  Size = 192.0
48 0x0300 0000
48 0x02FF FFFF  Size = 47.75 MB
<unused >
0.25 0x0004 0000
0.25 Flash memory 0x0003 FFFF  Size = 256.0 KB
(size configurable)
0 Active interrupt vectors 0x0000 0000
Figure 1. LPC553x series FLASH memory layout

1.3 Boot selection

There are four boot modes for ROM. ROM uses the ISP pins or CMPA configuration to select the boot mode
for on-chip FLASH boot, FlexSPI boot, ISP boot, or auto boot mode. For more details, see Boot mode and ISP
download mode based on ISP pins.

The default boot source is to use an ISP pin. See CMPA > BOOT_CFG > DEFAULT_BOOT_SOURCE in
Table 1.
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Table 1. Default boot source in CMPA configuration
CMPA > BOOT_CFG > DEFAULT_BOOT_SOURCE Description

0 ISP pin source (default)
1 FlexSPI FLASH

2 Serial ISP boot

3 Internal FLASH
4

Auto boot similar to ISP auto boot option

When CMPA > BOOT_CFG > DEFAULT_BOOT_SOURCE = 0 (default), an ISP pin determines the boot
option, as shown in Table 2.

Table 2. Boot mode and ISP download mode based on ISP pin

Boot mode ISP1 (P100_7) ISPO (P100_5) Description
Internal FLASH boot LOW LOW To boot from internal FLASH.
ISP boot LOW HIGH 'CI)'(r)l download images from UART/SPI/I2C/USB, and so
FLEXSPI boot HIGH LOW To boot from external NOR FLASH.
To boot in priority: Internal boot > External NOR
Auto boot HIGH HIGH FLASH boot > Recovery boot > ISP mode.

The 3’ bits in CMPA determine the ISP download mode interface. By default, ISP MODE(O-2 is 3’ b0, which is
auto ISP mode. Usually, there is no need to modify ISP MODE bit in CMPA.

Table 3. ISP download mode based on DEFAULT_ISP_MODE bits (6:4, word 0 in CMPA)
ISP boot mode |ISP_MODE_2 ISP_MODE_1 ISP_MODE_0 Description

LPC553x/LPC55S3x probes the active
peripheral from UARTO, I2C1, HS_SPI,

Auto ISP 0 0 0 USBO-FS, or CAN.
To download images from the probed
peripherals.

USB HID ISP 0 0 1 To download images of the USBO port.

UART ISP 0 1 0 To download images.

(SHPSI_SSIZ;T ISP 0 1 1 To download images.

12C slave ISP 1 0 0 To download images.

CAN slave ISP1 |1 0 1 To download images

Disable ISP 1 1 1 To disable ISP mode.

For descriptions of pins used by each ISP interface, see the LPC553x Reference Manual (document
LPC553xRM).

1.4 Boot image offset

The bootloader looks for the boot image from a specified offset on a boot media. For details, see Table 4.
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Table 4. Boot image offset

Boot media Application image offset
Internal FLASH boot 0x0

FlexSPI NOR FLASH boot 0x1000

SPI 1-bit NOR recovery Boot 0x0

Note: Set the CPU clock to the boot speed specified in the CMPA field. Images boot directly from internal
FLASH or external NOR FLASH. If the image is booted from FlexSPI NOR FLASH, the application does not
change the FlexSPI clock. Otherwise, FlexSPI stops working and the application hangs.

1.5 Boot image header

Once the boot mode is determined (selected as FlexSPI boot) and the boot image is available on NOR FLASH,
the ROM bootloader tries to boot an image from NOR FLASH. The beginning of the image is compatible with
Arm Cortex standard vector table format but it uses the reserved (0 value) slot for special ROM definitions.

For internal FLASH, the base space address is 0x0000 0000. For FlexSPI, the base space address is
0x0800_0000.

Table 5. Image header layout

Offset Size in byte Symbol Description
0x00 4 Initial SP Stack pointer
0x04 4 Initial PC The first execution instruction
0x08 24 Vector table Cortex-M33 vector table entries
0x20 4 Image length The image length.

Image type:

* 0x0000 — Plain image
* 0x0002 — Plain Image with CRC

24 4 I t
0= mage type * 0x0004 — XIP plain signed
* 0x0005 — XIP plain with CRC
e 0x0006 — SB3 file
0x28 4 offsetToExtended Authenticate block offset or CRC32 checksum
Header
0x2C 8 Vector table
0x34 4 imageExecutionAddress |Image load address
0x38 4 Vector table

This application note focuses on the easiest image type: plain image. In this mode, the image type is 0x0000
and the image length is 0.

2 Programming NOR FLASH via blhost (non-secure)

ROM supports access to different Quad/NOR SPI FLASH devices from various vendors via the FlexSPI
interface. By employing the FLASH configuration block (FCB) at offset 0x400 on the FLASH device, ROM uses
1-bit, 2-bit (dual), 4-bit (quad), or 8-bit (octal or HyperBus) mode.

To use an external memory device correctly, enable the device with the corresponding configuration profile.
If the external memory device is not enabled, then it cannot be accessed with the ROM ISP command. The
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boot ROM enables specific external memory devices using a preassigned memory identifier (FCB), supported

external memory devices.

FCB is at offset 0x400 on the FLASH device. It is a 512 bytes preassigned memory identifier by ROM and
describes every detail of external NOR FLASH. The boot ROM uses FCB to get all the information on NOR
FLASH and configure NOR FLASH via FlexSPI. For FCB details, see Chapter 13.3.1.1.2 FlexSPI NOR FLASH
boot in the LPC553x Reference Manual (document LPC553xRM).

2.1 Connecting to NOR FLASH

This section describes how to use the b1host tool to program the image into external NOR FLASH for booting.
The blhost tool uses UART, SPI, 12C, and USB HID to communicate with the ROM code via ROM ISP mode.

Table 6. FlexSPI pin assignments for NOR FLASH connection

FlexSPI pin GPIO
FLEXSPI_SSELO PIO0_21
FLEXSPI_SSEL1 PIO0_22
FLEXSPI_CLK PIO0_19
FLEXSPI_DO PIO0_6
FLEXSPI_D1 PIOO_4
FLEXSPI_D2 PIO0_3
FLEXSPI_D3 PIOO 2
FLEXSPI_D4 PIO1_16
FLEXSPI_D5 PIO1_15
FLEXSPI_D6 PIO1 27
FLEXSPI_D7 PIO1_29
FLEXSPI_DQS PIO0_25
VCC_FLASH
OCT F SH VCC 1v9 VCC_FLASH
ﬁcmo
0.1uF 2.2UF
VCC_FLASH q
VCC_FLASH -
V_C‘Q_FLASH
gm Fruss jgj = JEZB JE = JEm VCC_FLASH
JPSGT37FLA5H 4.7K 100K . 1uF L 1uF .2UF .2UF
- DR 1X2 TH u29 Voo B4 VCC_Flash T T M T T R181 % ® R182
vecon [E)i VCCTQ_Flash % %IOK KlOK
RST_MCU-MX H‘T’M&X—%' cs veeez A5 7
- c SCIR_MX B2 | RESET ECS
b DQS_.MX —¢3 [ SCLK B1 s P11
——1 DQS DNUBL[pgs O
= EISHX D8 | sioorsi DNH? A2
 OrWX—— e SI01/SO NCA3 [—oe L R18O 0 DNE {>> PO_21-FLEXSPIO_SSO_N  [7.8]
e A
E2 SIO5_M E3 | Slo4 B3
E2 ST06_MX E2 | SI05 GND &1
E2 SIO7_M. E1 | SIO6 VSSQL [~Ep ——
= sio7 VSSQ2
MX25UM51345GXDI00 1
SILK = OSPI FLASH =
Figure 2. NOR FLASH configuration on LPCXpresso55S36 RevD
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2.2 Configuring FlexSPI NOR FLASH

The structure of FLEXSPI NOR FLASH configuration parameters is complex but there is a simple way to use
it. To encode FCB, NXP defines two uint32 t variables, option0 and optionl. Usually, configure only
option0 and leave optionl as 0x0000 0000.

For more information, see Chapter 11.3.1.2.9.2 FLEXSPI NOR FLASH configuration parameters in LPC553x
Reference Manual (document LPC553xRM).

Table 7 lists some most used options.

Table 7. Option code

Option0 code Description

0xc0000001 QuadSPI NOR - Quad SDR Read

0xc0233002 HyperFLASH 1V8 (50 MHz)

0xc0333002 HyperFLASH 3V0 (50 MHz)

0xc0433005 MXIC OPI DDR (OPI DDR enabled by default) (50 MHz)
0xc0600002 Micron NOR DDR (50 MHz)

0xc0603002 Micron OPI DDR (50 MHz)

0xc0633002 Micron OP| DDR (DDR read enabled by default) (50 MHz)
0xc0803002 Adesto OPI DDR (50 MHz)

2.3 Programming NOR FLASH via blhost
LPCXpresso55S36 RevD uses MX25UM513 to connect to the FlexSPI interface.

1. Store the configuration parameters in RAM. These parameters are used to configure the FLEXSPI in the
next step. As shown in Figure 4, the configuration parameter for FLEXSPI is 0xC0403001.

2. Select the configuration parameters according to the FLASH type.

2.3.1 Entering ISP mode

To enter the ISP mode, follow the steps below:

1. To set boot mode to ISP boot, set ISPO to HIGH and ISP1 to LOW.

2. Connect the FLEXSPI signals with the correct pin in the board.

3. Power off the board.

4. Power on the board. To connect the ISP USB interface to a PC, use a USB cable (connect to J3).

2.3.2 Testing ISP connectivity

Test whether the MCU enters the ISP mode and whether the hardware connection is OK. To ping with ROM,
use the get-property 1 command.

Figure 3. Ping ISP connectivity
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2.3.3 Generating FLASH configuration block

Generate a FLASH configuration block with option0 code and store the configuration block in RAM.

 £ill-memory 0

mand *111-m

figure-memory

mmand ‘configure-memory'

Figure 4. Generating a FLASH config block (FCB) and configuring the FLASH

2.3.4 Erasing/programming NOR FLASH with blhost

Now, the external NOR FLASH is successfully configured and you can erase/program it.

Inject command 'flash-er
Successful generic re

§ ./blhost.exe
ject command

onse to command 'read-memory’

Response )
Read 256 of 256 bytes.

Figure 6. Reading NOR FLASH
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25 write-memory )0 boot_image.bir

Inject '
Prepdr1nq to send 7546 ¢ ) bytes to the target.
S neric re 0 mand 'write-memory'
pleted!
rece1yed da
) kStatusMemoryCumulativeWrite

Figure 7. Programming NOR FLASH

2.3.5 Storing FCB parameter on NOR FLASH

Generate and program the FLEXSPI NOR FCB in FLASH for FLEXSPI boot. It needs an FCB at offset
0x08000400. This FCB is used to configure the FLEXSPI interface when booting the image from external
NOR FLASH via the FLEXSPI interface. The ROM needs FCB every time when it tries to boot an image from
FLEXSPI FLASH. The FCB is generated from the previous FLEXSPI configuration parameter (0xc0000002).
Store the generating FCB and programming parameters in RAM. These parameters are used in the next step to
generate and program the FCB into FLASH at 0x08000400.

Note: Boot ROM supports programming the generated FCB to the start of the NOR FLASH memory
(0x08000400) with a specific option 0xF000000F.

$ ./b

Inject comma ( q
Successful generic respo
Response status = 0 (

Figure 9. FCB generates and programs in FLASH at offset 0x08000400
To check whether FCB is written, read back the data at 0x08000400.

$ ./blhost.exe -u 0x1Fc9 025 read-memory
Inject command 'read-mem
successtul r

Figure 10. Reading FCB back via blhost tool
As shown in Figure 10, 46 43 46 42 is the ASCII string of FCFB. It marks the beginning of the FCB block.

AN13543 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 2 — 20 September 2023
9/16



NXP Semiconductors AN13543

Programming and Booting Images from External NOR FLASH on LPC553x/LPC55S3x

3 Booting from external NOR FLASH (Non-Secure)

This section demonstrates how to boot an image from external NOR FLASH. For details, see Non-Secure Boot
ROM in LPC553x Reference Manual (document LPC553xRM).

There are several images type the boot ROM support, including plain image, plain image with CRC, XIP plain
signed, and XIP plain with CRC. This section only deals with the easiest one: plain image.

3.1 FlexSPI NOR FLASH Boot image layout (single image)

0x08000000

0x08000400

0x08200600 Image version of Image 0 (4 Bytes)

0x08001000

Figure 11. FlexSPI boot image layout (plain, single image)

The FlexSPI boot image address must be at 0x0800 1000 (XIP, loading, and executing address are the
same). Write a valid FCB block in 0x0800 0400. The boot ROM fetches FCB via 1-bit SPI mode, configures
the NOR FLASH with FCB information, and tries to boot NOR FLASH image.

3.2 FlexSPI boot hands-on example

This chapter provides hands-on steps on how to enable FlexSPI boot on an LPC553x device.

3.2.1 Preparing FlexSPI boot image

Take 1ed blinky demo in SDK as example and the project location is:

\SDK_2 10 0 LPCXpresso55S36\boards\lpcxpresso55s36\demo apps\led blinky

1. Change the image start address in the link file. The start address must be 0x0800 1000.
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_] 1ed_blinky.c ]:| LPC55536 flash.scf | ] startup LPCSSS36.5 | system_LPCS5536.c

43

44 #if (defined(_ power_down__))

45 #define powerdownretention RAMsize 0x00000604
46 #else

47 #define powerdownretention RAMsize 0x000000C
48 #endif

49

50 #if (defined(_ powerquad_))

51 #define powerquad_ RAMsize 0x00004000
52 #else

- [[¥define powerquad RAMsize | D
54 #endif

55

56

57

58 #define m interrupts_start
56 #define m interrupts_size
e0

€1 #define m text_start

62 #define m text_size

63

64 #define m data_ startc 0x20000000 + powerdownret
65 #define m data_size 0x0001C000 - powerdownret
66

67 ;#define m sramx start 0x04000000

Figure 12. Changing image start address in linker file

2. Comment the line of BOARD_BootClockFROHF96M because ROM is using PLL as the FlexSPI clock
source. When running from external memory, it is not possible to change PLL settings or clock settings.
When changing FlexSPI clock settings, the device must run from internal memory (Flash or SRAM).

a7

Figure 13. Commenting clock configuration

3. To compile and generate a bin file, add the post build command in the user option to generate the binary
file. Compile the project and the led_blinky.bin is generated in the /mdk/debug folder.
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Options for Target ‘led_blinky debug’ x

Device I Target I Output I Listing User |C,fC++ (ACG) I Asm I Linker I Debug I Vtilities l

Command ltems User Command w. StoponExi.. 5.
=} -Before Compile C/C++ File
[~ Run#1 (25| Not Specified [
[ Run#2 _;jJ Not Specified ||
=|--Before Build/Rebuild
[T Run®1 _;jJ Not Specified |
[~ Run#2 (25| Not Specified [
=) After Build/Rebuild
[¥ Run#1 fromelf --bin -o "SL@L.bin" "£L" _fjJ Not Specified [
[T Run#2 _}'J Not Specified ||

™ Run "After-Build’ Conditionally
¥ Beep When Complete ™ Start Debugging

1) | Cancel Defaults | Help

Figure 14. Adding post build command to generate .bin file

3.2.2 Downloading FlexSPI image to NOR FLASH

To write FCB in 0x0800_0400, follow Section 2.3. To download 1led blinky.bin at 0x0800 1000, use the
write-memory command.

Figure 15 shows all required blhost commands.

AN13543 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 2 — 20 September 2023

12/16



NXP Semiconductors

AN13543

Programming and Booting Images from External NOR FLASH on LPC553x/LPC55S3x

3 bThost.exe -u Ox1Fc9, 5 fill-memory
Ir1'|ect c-:mmand "f111-mem
Successful generic re to command 'fill-memaory’
Response status = 0

Ir11ect c-lmmdnci 0
Successful gener‘ic re
ponse status = 0

Ir1'|ect comr ;.nd ]
Successful gener‘ic =
Response status = 0

esktop>blhost.exe -u Ox1Fc9, / fill-memory |

Ir11ect command "f111-memo
Successful generic resp to command 'fill-memory’
Response status = (

Ir1'|ect command
Successful generic re
Response status = 0

In1ect C mmdnd "write-

Prepar1nq to send 628 ¢ bytes to the target.

ful generic response to command 'write-memory’
;Cmmp]eted!

ful uener1c re 5 o command ‘write-memory’

Figure 15. Programming FCB and download image

write-memory

0 Ted_blinky.bin

3.2.3 Executing NOR FLASH image

Set the ISP boot pin settings to external NOR FLASH boot and press the Reset pin on the board. The onboard

LED is blinking, which means the image executes successfully.

4 Revision history

Table 8 summarizes the revisions to this document.

Table 8. Revision history

Revision number |Release date Description
5 20 September 2023 ¢ Replaced LPCXprgssoSSS?:G with "LPCXpresso055S36 RevD
* Made several editorial changes
1 25 May 2022 Replaced LPC553x with LPC553x/LPC55S3x
0 10 February 2022 Initial release
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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.

5.2 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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applying the customer’s general terms and conditions with regard to the
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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 data sheet 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.
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trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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