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platform in NXP Linux Release and the measured power impact versus the default Overdrive
Mode (ODM) kernel configuration.
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1 Introduction

This document is for the i.MX 8M Plus application processor and describes a power-saving configuration called
Nominal Drive Mode (NDM). The configuration settings for NDM are now included in NXP Linux BSP releases
starting with version 5.10.52_2.1.0. This document provides an introduction and instructions for enabling NDM
in the core domain, as well as an example of the measured impact on i.MX 8M Plus power compared to the
default Overdrive Mode (ODM) kernel configuration.

Linux BSP: version 5.10.52_2.1.0 or later.
Hardware platform: i.MX 8M Plus PEVK

2 Nominal Drive Mode introduction

The default configuration of the NXP Linux BSP sets the i.MX 8M Plus voltage and clock parameters to operate
the i.MX 8M Plus in the Overdrive Mode. Overdrive mode can support the full range of operating frequencies.
Nominal drive mode (NDM) specifically refers to a set of parameters set in the SOC to enable stable operation
at a lower voltage and frequency to reduce power consumption. The nominal voltage setting restricts maximum
operation to the nominal frequency specified in the i.MX 8M Plus datasheet.

The digital logic inside i.MX 8M Plus SOC is powered by multiple supply rails (see Table 1):

* VDD_ARM is for the Cortex-A53 platform.

* VDD_SOC for the internal SoC core logic

* VDD_xxx_0OP8 rails: Multiple separate OP8 power rails, supplying the digital logic of the Phys and PLLs
VDD_ARM can be Nominal, Overdrive or Super-Overdrive voltage, and supports DVFS for systems that
choose to enable it (it is enabled by default since cpufreq is enabled by default on NXP Linux kernel releases).

VDD_SOC and other digital supply rails can be Nominal or Overdrive voltage. VDD_SOC does not support fast
on-the-fly DVFS but can support mode-based dynamic voltage for systems that choose to enable it.

Table 1 shows all supply domains which support Nominal Drive Mode on the i.MX 8M Plus processor.

Table 1. Power supply support for Nominal Drive Mode

Nominal Drive Mode Overdrive mode
Supply domain Description
Min(V) |Typ(V) [Max(V) |Min(V) |Typ(V) [Max(V)
VDD_ARM 0.805 0.850 0.950 0.900 0.950 1.000 |Power supply for Quad-A53
VDD_SOC 0.805 0.850 0.900 0.900 0.950 1.000 |Power supply for SoC logic
VDD_ANA1_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Power supply for ANAMIX PLL
VDD_USB_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Digital supply for USB PHY
VDD_PCI_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Digital supply for PCle PHY
VDD_HDMI_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Digital supply for HDMI PHY
VDD_MIPI_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Digital supply for MIPI PHY
VDD_ARM_PLL_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Power supply for Arm PLL
VDD_DRAM_PLL_0P8 | 0.805 0.850 0.900 0.900 0.950 1.000 |Power supply for DRAM PLL
VDD_SAI_PLL_0P8 0.805 0.850 0.900 0.900 0.950 1.000 |Power supply for SAI PLL

Table 2 lists different maximum frequency of modules between nominal and overdrive mode on the i.MX 8M
Plus processor and clock root register offsets from CCM base address: 0x30380000.
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Table 2. Maximum frequency of modules for Nominal Drive Mode

Clock root Nominal Drive Mode |Overdrive mode Unit
ARM_M7_CLK_ROOT 600 800 MHz
ML_CLK_ROOT 800 1000 MHz
ML_AHB_CLK_ROOT 300 400 MHz
GPU3D_CORE_CLK_ROOT 800 1000 MHz
GPU3D_SHADER_CLK_ROOT 800 1000 MHz
GPU2D_CLK_ROOT 800 1000 MHz
AUDIO_AXI_CLK_ROOT 600 800 MHz
HSIO_AXI_CLK_ROOT 400 500 MHz
MEDIA_ISP_CLK_ROOT 400 500 MHz
VPU_BUS_CLK_ROOT 600 800 MHz
MEDIA_AXI_CLK_ROOT 400 500 MHz
HDMI_AXI_CLK_ROOT 400 500 MHz
GPU_AXI_CLK_ROOT 600 800 MHz
GPU_AHB_CLK_ROOT 300 400 MHz
NOC_CLK_ROOT 800 1000 MHz
NOC_IO_CLK_ROOT 600 800 MHz
GIC_CLK_ROOT 400 500 MHz
VPU_G1_CLK_ROOT 600 800 MHz
VPU_G2_CLK_ROOT 500 700 MHz
HDMI_FDCC_TST_CLK_ROOT 200 300 MHz
MEDIA_CAM1_PIX_CLK_ROOT 400 500 MHz
VPU_VC8000E_CLK_ROOT 400 500 MHz
LPDDR4-4000 3200 4000 MT/s
Note:

» Table 1 and Table 2 are for reference only. For more detailed information about Nominal Drive Mode, see the
i.MX 8M Plus datasheet at https.//www.nxp.com.

* On the i.MX 8MP EVK and PEVK reference platforms, VDD _xxx_0p8 rails are connected directly to
VDD_SOC (See chapter 3.1.3 Power architecture in i.MX 8M Plus datasheet). In the rest of the document,
these rails are referenced as VDD_SOC.

* VDD _ARM and VDD _SOC operating modes are independent from each other. Any VDD _ARM vs VDD _SOC
operating mode combination is supported.

3 How to generate a Linux image for LPDDR4 EVK and PEVK boards

Build an NDM image support for i.MX 8M Plus SoC has been integrated into the i.MX Yocto project by creating
a machine configuration since release L5.10.52_2.1.0.

DVFS on Cortex-A53 cores is enabled by default (CPUFREQ enabled in defconfig). VDD_ARM can dynamically
vary between Nominal, Overdrive, and Super-Overdrive modes depending on the load requirements and there
is no difference in the behavior of Cortex-A53 cores compared to the default standard Yocto ODM build image
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(MACHINE=imx8mpevk). All the other supply domains are set statically for Nominal Drive mode configuration.
Their frequencies are set to the maximum supported frequency in Nominal Drive mode as shown in Table 2. For
example, LPDDR4-4000 runs at 3200MTS.

3.1 NDM build Instructions

Building an NDM image for i.MX 8M Plus SoC has been integrated in the i.MX Yocto project by creating a new
machine configuration since release L5.10.52_2.1.0:

MACHINE=imx8mp-lpddr4-ndm

To create an NDM image, you can use the same distributions as for the standard ODM image
(MACHINE=imx8mpevk), make sure you select the appropriate machine.

DISTRO=<distro name> MACHINE=imx8mp-lpddr4-ndm source imx-setup-release.sh -Db
<build dir>

For example, to generate an i.MX 8M Plus Yocto configuration in NDM using XWayland backend on
L5.10.52_2.1.0 release, use the following command:

SDISTRO=fsl-imx-xwayland MACHINE=imx8mp-lpddr4-ndm source imx-setup-release.sh -Db
<build dir>

$bitbake <image name>

For detailed information on i.MX Yocto project and instructions on how to generate Yocto builds, refer to the
i.MX Yocto Project User's Guide (IMXLXYOCTOUG) available on www.nxp.com.

Yocto Build artifacts:

Once the build is complete, a bootloader and SD card image (.wic.bz2) that can be flashed directly in SD card
or eMMC using uuu is available in <build dir>/tmp/deploy/images:

Artifacts:

* i.MX 8M Plus Boot image : imx-boot-imx8mp-lpddr4-ndm-sd.bin-flash evk

* RootFS: <image name>-imx8mp-lpddr4-ndm.wic.bz2
For flashing instructions using uuu, refer to the i.MX Linux Users Guide (IMXLUG) available on www.nxp.com.
For example, to flash the image in the eMMC, use the following command:
S$sudo uuu -b emmc_all imx-boot-imx8mp-lpddr4-ndm-sd.bin-flash evk <image name>-
imx8mp-lpddr4-ndm.wic.bz2

e dtb: imx8mp-evk-ndm.dtb
At first boot, stop in U-boot and ensure the right device tree for NDM (imx8mp-evk-ndm.dtb) is selected using
following command:
$ printenv fdtfile
If not, update the dtb file and save the configuration. No need to repeat this operation for subsequent boots.
S setenv fdtfile imx8mp-evk-ndm.dtb
$ saveenv
$ boot

4 Example NDM power measurements vs ODM

Measurements were recorded on i.MX 8MP PEVK board to assess the impact on power in NDM compared to
the default ODM configuration. The data presented in this application note is based on empirical measurements
taken on a single sample, therefore the presented results are not guaranteed.
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4.1 Hardware and software used

The software versions used for the measurements are:

* Yocto rooftfs, Linux Kernel version: L5.15.71_2.2.0 i.MX 8M Plus.
— ODM Yocto build image: MACHINE = imx8mpevk
— NDM Yocto build image: MACHINE = imx8mp-lpddr4-ndm

* The board used for the measurements is i.MX 8M Plus Rev.A1 LPDDR4 PWR EVK platform (8MPLUSLPD4-
PEVK) populated with a device specified for consumer applications.

» Connected interfaces:
— HDMI port (J17): 4K30p display

* The measurements were performed using the on-board measurement circuitry and BCU software tool (The
BCU tool can be found at https://github.com/NXPmicro/bcu).

* These measurements have been taken at room temperature without thermal forcing equipment.

4.2 Use cases and measurements results

4.2.1 Low-power use cases

Table 3. Suspend Mode (DSM)

Rail label OverDrive Mode NDM
DSM \% | P avg \Y I P NDM
avg(mA)| (mW) avg(mA)javg(mW)| Power
(Suspend) Savin
GROUP SOC nVCC_dram_1V1 1.1 0 0.5 1.1 0 0.6 9
nvcc_snvs_1v8 1.81 0 0.2 1.81 0 0.2
vdd_arm 0 0 0 0 0 0
vdd_soc 0.85 13 111 0.85 12 10.2
VDD_xxx_1P81 + 27.78 27.74
VDD_xxx _0P82 + VDD _
USB_3P3
Total SOC: 39.58 38.74 (21 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 4.01 3.92 22%
Note: Total SoC consumption variation is negligeable and due to power measurements precision. DSM
configuration is identical in ODM and NDM modes.
Table 4. Idle Mode
Rail label OverDrive Mode NDM
useridle \Y | P avg \Y, I Pavg | NDM
(Idle default) avgmA)] (miv) avgmA) (mi) SP;)\\:\ilr?r
nvcc_snvs_1v8 1.8 0 0.4 1.79 0 0.4
vdd_arm 0.85 14.4 12.9 0.85 14.5 13
vdd_soc 0.93 846.2 |788.5 |0.84 607.3 |508.1
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Table 4. Idle Mode...continued

Rail label OverDrive Mode NDM
VDD_xxx_1P81 + 245.41 224.85
VDD_xxx _OP82 + VDD_
USB_3P3
Total SOC: 1123.21 81245 (277 %
GROUP_ VvVDD1 + vDDQ + VDD2 6.91 59 14.6 %
DRAM
4.2.2 Core benchmarks
Table 5. 4-Core Dhrystone
Rail label OverDrive Mode NDM
V | P avg \Y I Pavg | NDM
dhrystone avg(mA)| (mw) avg(mA)| (mW) | Power
GROUP SoC |nvee_dram_1v1 1.1 696 |765 |1.1 601 664 | >2Ving
nvcc_snvs_1v8 1.8 0 0.4 1.79 0 0.4
vdd_arm 0.97 1149.5 |1110.9 |0.97 1153.4 [1114.5
vdd_soc 0.93 855.5 |797.5 0.84 616.5 |516
VDD_xxx_1P81 + 245.46 225
VDD_xxx _0P82 + VDD_
USB_3P3
Total SOC: 2230.76 1922 13.8 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 5.47 6.06 -10.8 %
Note: GROUP_DRAM consumption variation is negligeable and due to power measurements precision.
Table 6. 4-Core Whestone
Rail label OverDrive Mode NDM
V | P avg \Y I Pavg | NDM
whetstone avg(mA)| (mW) avg(mA)| (mW) | Power
GROUP SOC | nvee_dram_1v 11 |694 |763 |11 605 |e65 | o9
- nvee_snvs_1v8 18 |0 04 179 |0 0.4
vdd_arm 0.98 809.5 |789.4 |0.98 807.6 |787.6
vdd_soc 0.93 854.2 |796.1 0.84 6155 |515
VDD_xxx_1P81 + 245.27 224.93
VDD_xxx _OP82 + VDD_
USB_3P3
Total SOC: 1907.47 1594.43 |116.4 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 7.9 6.17 21.9 %
Note: GROUP_DRAM consumption variation is negligeable and due to power measurements precision.
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Table 7. Coremark

Rail label OverDrive Mode NDM
coremark v | P avg v I Pavg | NDM
avg(mA)| (mW) avg(mA)| (mW) | Power
GROUP SOC |nvee_dram_1v1 11 |89 |757 |11 599 |esg | o9
- nvcc_snvs_1v8 1.8 0 0.4 1.8 0 04
vdd_arm 0.97 962.3 |933.9 |0.97 956.8 |937.3
vdd_soc 0.93 854.8 |796.7 |0.84 614.5 [514.2
VDD_xxx_1P81 + 245.37 22475
VDD_xxx _OP82 + VDD _
USB_3P3
Total SOC: 2052.07 1742.55|15.1 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 5.93 5.6 5.6 %
Note: GROUP_DRAM consumption variation is negligeable and due to power measurements precision.
4.2.3 GPU
Table 8. GPU_MMO07
Rail label OverDrive Mode NDM
\% | P avg \% I Pavg | NDM
GPU_MMO7 avg(mA)| (mW) avg(mA)| (mW) | Power
GROUP SOC | nvee_dram_1v1 109 |2071 |2259 |109 1954 |2132 | >2VInd
- nvcc_snvs_1v8 1.8 0 04 1.8 0 04
vdd_arm 1 76.3 75.7 1 71.2 70.6
vdd_soc 0.92 1506.6 |1385.7 |0.83 1082.2 |896.4
VDD_xxx_1P81 + 243.31 225.51
VDD _xxx OP82 + VDD _
USB_3P3
Total SOC: 1931.01 1406.11 |27.2 %
GROUP_DRAM |VDD1 +VvDDQ + VDD2 290.48 257.89 [11.2%
Table 9. GPU_MMO06
Rail label OverDrive Mode NDM
V | P avg \Y I Pavg | NDM
GPU_MMO6 avg(mA)| (mw) avg(mA)| (mW) | Power
GROUP SOG | nvee_dram_1v 109 |2642 (2873 [1.09 2506 2749 | °o°Vn9
- nvee_snvs_1v8 18 |0 04 18 |0 0.4
vdd_arm 1 145 1439 |1 137.3 [136.3
vdd_soc 0.92 1720.9 |1576.6 |0.83 1248.4 |{1030.3
VDD_xxx_1P81 + 243.7 225.78
VDD_xxx _OP82 + VDD_
USB_3P3
Total SOC: 2251.9 1667.68 |25.9 %
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Rail label OverDrive Mode NDM
GROUP_DRAM |VDD1 +VDDQ + VDD2 ‘ ‘375.1 ‘ ‘351.01 6.4 %
Table 10. GPU_Kanzi
Rail label OverDrive Mode NDM
i \% | P avg \% I Pavg | NDM
GPU_Kanzi avg(mA)| (mWw) avg(mA)| (mW) | Power
GROUP SOC |nvee_dram_1v1 109|202 |2201 |109 1325 |210 | >N
- nvcc_snvs_1v8 1.8 0 04 1.8 0 04
vdd_arm 0.99 188 187 0.99 168.9 |[167.4
vdd_soc 0.92 1514.7 |1392.5 |0.83 1095.3 |906.7
VDD_xxx_1P81 + 242.49 224.79
VDD_xxx _O0P82 + VDD_
USB_3P3
Total SOC: 2042.49 1509.29 [26.1 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 268.6 239.33 (109 %
Table 11. GPU_GLmark
Rail label OverDrive Mode NDM
Vv | P avg \Y I Pavg | NDM
(gri’]gr_k avg(mA)| (mw) avg(mA)| (mw) SP;)\\II\IIr?;
GROUP SOC |nvec_dram_1v1 109 |2466 |2684 |1.09 2308 |2514
- nvcc_snvs_1v8 1.8 0 0.4 1.8 0 0.4
vdd_arm 1.0 163.3 [1619 (1.0 148.1 146.9
vdd_soc 0.92 1639.9 |1501.9 |0.83 1179.6 |974.5
VDD_xxx_1P81 + 241.7 224 4
VDD_xxx _0P82 +VDD_
USB_3P3
Total SOC: 2174.3 1597.6 [26.5%
GROUP_DRAM |VDD1 + VDDQ + VDD2 321.05 277.33 |13.6 %
4.2.4 Heavy load use cases
Table 12. Stream (VPU + MMO07)
Rail label OverDrive Mode NDM
stream_ \% | P avg \% I Pavg | NDM
VPU_ avg(mA)| (mW) avg(mA)| (mW) | Power
MMO7_ " " GrRoUP_SOC |nvee_dram_1v1 109  |2453 (2674 |109 2264 |2469 |°2ViN9
nvcc_snvs_1v8 1.8 0 0.4 1.8 0 04
vdd_arm 0.98 818.7 |798.8 |0.98 779.2 |761.3
vdd_soc 0.92 1579.1 |1450.3 |0.83 1135.9 [939.8
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Table 12. Stream (VPU + MMOQ7)...continued

Rail label OverDrive Mode NDM
VDD_xxx_1P81 + 246.6 227.89
VDD_xxx _0P82 + VDD_
USB_3P3
Total SOC: 2763.2 2176.29(21.2 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 410.84 360.1 (124 %
Table 13. Audio Playback
Rail label OverDrive Mode NDM
gplay V | P avg \Y I Pavg | NDM
(audio) avg(mA)| (mW) avg(mA)| (mW) | Power
GROUP_SOC |nvec_dram_1v1 1.1 829 909 1.1 735 o7 | >2ving
nvcc_snvs_1v8 1.8 0 0.4 1.79 0 0.4
vdd_arm 1.0 47.3 471 1.0 441 43.9
vdd_soc 0.93 9122 (8489 |0.84 661.3 |552.5
VDD_xxx_1P81 + 296.78 276.21
VDD_xxx _0P82 + VDD_
USB_3P3
Total SOC: 1284.08 953.71 |25.7 %
GROUP_DRAM |VDD1 +VDDQ + VDD2 32.83 30.72 |64 %
Table 14. Video Playback
Rail label OverDrive Mode NDM
gplay \% | P avg \% I P avg NDM
(video) avg(mA)| (mW) avg(mA)| (mW) | Power
GROUP_SOC |nvce_dram_1vA 1.1 129 |1412 |109 1349 |1a76 | 2V
nvcc_snvs_1v8 1.8 0 0.4 1.79 0 04
vdd_arm 1.0 86 85.4 1.0 89.7 89.2
vdd_soc 0.93 1040 966.2 |0.83 765.8 [638.4
VDD_xxx_1P81 + 296.74 278.07
VDD_xxx _0P82 + VDD_
USB_3P3
Total SOC: 1489.94 1153.67 |22.6 %
GROUP_DRAM |VDD1 + VDDQ + VDD2 150.34 1413 |6.0%

5 Summary

As detailed above, nominal drive mode (NDM) is a set of parameters in the SOC to enable stable operation at
a lower voltage, and frequency to reduce power consumption. The nominal voltage setting restricts maximum
operation to the nominal frequency specified in the i.MX 8M Plus datasheet. For more information or assistance
with this configuration, refer to the NXP community.
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6 Revision history

Table 15. Revision history

Revision number Date Substantive changes
0 27 March 2023 Initial release
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7.1 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.

7.2 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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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/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 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.

7.3 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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