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1 Introduction

The MCXA345 and MCXA346 microcontrollers, featuring an Arm Cortex-M33, supports running up to 180 MHz,
1 MB of flash and 256 kB RAM. The MCXA345 and MCXA346 targets motor control applications optimized with
high performance and MAU engine, integrated 2x FlexPWM with 4x submodule combined with AOI, up to 4x
ADC, and rich serial peripheral and SmartDMA.

The power-efficient operating modes are as follows:

* 78 WA/MHz in the Active mode

* 0.579 mA in the Sleep mode

* 96.02 pA in the Deep Sleep mode

e 31.95 pA in the Power Down mode

* 473 nA in the Deep Power Down mode

This application note describes the following contents of the MCXA345 and MCXA346:

e Power domains and power supplies
* Power modes and low-power entry
Power-related configurations

* Wake-up source and wake-up time

* Low power and wake-up optimization
* Low power demo

2 Power domains

As shown in Figure 1, the device contains the following power domains:

* SYSTEM
* CORE
* SRAM
* ANALOG

For specific modules contained in each domain, see the power domain assignments for modules table in the
MCX A345 and MCX A346 Reference Manual (document MCXAP144M240F60RM).

* The SYSTEM domain is for power management, which contains SPC, HVD/LVD/POR, FRO16K, WUU, and
other modules.

* The CORE domain is for digital logic, which contains CM33, NVIC, DMA, FRO180M, LPUART, GPIO, and
other modules.
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Figure 1. Power domains and power supplies
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Table 1 lists the power supply and corresponding voltage range of each power domain. The power supply of
the CORE domain is the output voltage VDD_CORE of CORE_LDO. In Active mode, VDD_CORE operates at
1.0 V and 1.2 V while in Power Down mode, it can operate at a lower voltage. When VDD_CORE is 1.2 V, the
core can reach up to 180 MHz. When VDD_CORE is 1.0V, the core can reach up to 45 MHz. The power supply
of the SRAM domain is the output voltage of CORE_LDO or RAM_Retention_LDO. RAM_Retention_LDO
supports SRAM retention switches in the Deep Power Down mode. For the power supply and corresponding
voltage range of the remaining power domains, see Table 1.

Table 1. Power supplies and voltage range

Power domain Power supply Voltage range
CORE LDO_CORE Mid voltage (1.0 V), Overdrive voltage (1.2 V)
(Active, Sleep, and Deep Sleep mode)
Retention voltage
(Power Down mode)
OFF
(Deep Power Down mode)
SRAM LDO_CORE Mid voltage (1.0 V), Overdrive voltage (1.2 V)
(Active and Sleep mode)
RAM_Retention_LDO Retention voltage
(Deep Sleep, Power Down, and Deep Power Down mode)
SYSTEM VDD 1.71V-36V
ANALOG VDD_ANA 161V-3.7V
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This section describes power modes and low power entry controllers.

3.1 Power modes

The device supports Active, Sleep, Deep Sleep, Power Down, and Deep Power Down. Table 2 describes the
status of Clock, CORE domain, SYSTEM domain, FLASH, SRAM, PORT, and IO in different power modes. It
also helps users compare the status of these modules in different power modes. Users can easily find the status
of these modules in a certain power mode. Figure 2 shows the clock/LP peripheral/lO differences in Deep Sleep
and Power Down mode.

Table 2. Modules status and power modes

Mode Name CORE domain |CM33 SYSTEM Flash SRAM porT" IO
domain
Active ON ON ON ON ON ON ON
Sleep ON Static?! ON ON ON ON ON
Deep Sleep Static/LP?! Static ON Static Static Static ONM
Power Down Static Static ON OFF Static/OFF Static Static
Deep Power OFFP! OFF ON OFF Static/OFF  |OFF Static
Down

[11 PORT supports pad control functions.
[2] Static means that the module is in the state retention status (no clock but the data can be kept).
[3] LP means can be active with an async functional clock.
[4]  This ON means that pinmux function can work normally in Deep Sleep mode. For example, CTimer outputs PWM through an 10 in Active mode and can

continue to output PWM in Deep Sleep mode.
[5] OFF means power down.

Deep Sleep

Power Down

Async clock LP module Pin
R ) N PO_16
Async clock LP module Pin
I,—————‘ IF____\
SIRC I CTimer | I Po_16 | F——
~———J ~———

D Enabled by software

Module powered off by SoC

—— > SoC connection

Figure 2. Differences in Deep Sleep and Power Down mode
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|0 state in power mode transition:

* Active — Power Down/Deep Power Down: IO state can be kept.
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* Power Down — Active: IO state can be kept but not isolated. ISO_CLR=0; 10 output can be configured.

» Deep Power Down — Active: 10 state can be kept and is isolated. ISO_CLR=1; to configure 10, first write
ISO_CLR.

The following sections introduce the features of different power modes.

3.1.1 Active

Active mode is the default mode after Reset operation. In this mode:

* Clocks to CPU, memories, and peripherals are enabled.
* CPU execution is possible.

» VDD_CORE is adjusted to the minimum possible value based on the required frequency to achieve optimal
power consumption.

3.1.2 Sleep

The salient characteristics of Sleep mode are as follows:

The CPU clock is disabled.

The System and Bus clock remain enabled.

* Most modules can remain operational.

ACTIVE_CFG register is used to control LDO_CORE voltage level and drive strength.

3.1.3 Deep Sleep

The salient characteristics of Deep Sleep mode are as follows:

CPU clock, System clock, and Bus clock are disabled.

* SRAM is in static status (SRAM cannot be accessed, but the data is retained).

* To enable SOSC, SIRC, and FIRC, configure the corresponding STEN bit.

* Some modules can remain operational with low-power asynchronous clock sources.

3.1.4 Power Down

It is the lowest power mode that can retain all registers. The salient characteristics of Power Down mode are as
follows:

» The CPU clock, System clock, and Bus clock are disabled.
* Flash memory is powered off.
* Place the CORE domain of the chip into the static state.

» Supports four SRAM retention switches and must retain at least one SRAM array. For details, refer to the
on-chip regulators table in section "System Power Control (SPC)" of the MCXA345/346 Reference Manual
(document MCXAP144M240F60RM).

» Configure the SPC LP_CFG[CORELDO_VDD_LVL] to 0000b (retention voltage).

3.1.5 Deep Power Down

The device wakes from Deep Power Down mode through the Reset routine. The salient characteristics of Deep
Power Down mode:

* The CPU clock, System clock, and Bus clock are disabled.
* The flash memory is powered off.
* The CORE domain is powered off.
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¢ The SYSTEM domain remains enabled.

This mode supports four SRAM retention switches and all SRAM arrays powered off. For details, refer to the
on-chip regulators table in section "System Power Control (SPC)" of the MCXA345/346 Reference Manual
(document MCXAP144M240F60RM).

3.2 Low power entry

The bit fields CKCTRL[CKMODE] and PMCTRLMAIN[LPMODE] control the power mode entry as shown in
Table 5. The CKCTRL[CKMODE] field configures the amount of clock gating when the core enters a low power
mode because of WFI or WFE.

Table 3 shows the functions corresponding to different CKMODE values.

» Configuring CKMODE greater than 0 requires the SLEEPDEEP field in the Arm core to become 1.
» Configuring PMCTRLMAIN[LPMODE] greater than 0 requires writing 1111b to CKMODE.

Table 3. Function of CKMODE field

CKCTRL[CKMODE] Function

0000b No clock gating

0001b Core clock gated

1111b Core, platform, and peripheral clocks are gated, and the
core enters the low power mode

PMCTRLMAIN[LPMODE] selects the desired low power mode when a core executes a WFI or WFE instruction.
If the protection level is not enabled using power mode protection (PMPROT), writes to this field are blocked.

Table 4 shows the functions corresponding to different LPMODE values.

Table 4. Function of the LPMODE bit field

PMCTRLMAIN[LPMODE] Function

0000b Active/Sleep
0001b Deep Sleep

0011b Power Down
1111b Deep Power Down

Table 5 shows all the configurations of the device to enter the low power mode.

Table 5. Power mode entry

Power mode CKCTRL[CKMODE] PMPROT[LPMODE] PMCTRLMAIN[LPMODE]
Active 0000b 0000b 0000b
Sleep 0000b 0000b 0000b
0001b
Deep Sleep 1111b 0001b 0001b
Power Down 1111b 0011b 0011b
Deep Power Down 1111b 1111b 1111b
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4 Power configurations

This section describes the regulator and voltage detector configurations, low-power request (LPREQ) pin, and
async DMA.

4.1 Regulator and voltage detectors configurations

Table 6 shows the power-related hardware configurations. ACTIVE_CFG and ACTIVE_CFG1 registers
configure the hardware in Active mode and Sleep mode, such as LDO_CORE voltage level and drive strength.

Autonomous change to use LP_CFG and LP_CFG1 when in low power mode (Deep Sleep, Power Down, and
Deep Power Down).

Table 6. Power-related hardware configurations

Register name Function
ACTIVE_CFG » Configures:
LP_CFG — LDO_CORE voltage level
— LDO_CORE drive strength
* Enables:
— HVDs, LVDs
— Band gap, BG buffer
— VDD voltage detect
— Low-power current reference IREF
ACTIVE_CFG1 * Enables:
LP_CFG1 — Analog modules (CMPs, CMP DACs, OPAMPs, and
DAC)
4.2 LPREQ pin

The LPREQ pin asserts after low power entry and negates after low power wake-up.

SPC controls the state of the LPREQ pin according to the configuration specified in the low-power request
configuration (LPREQ_CFG) register. You control the LPREQ pin in Active mode. SPC controls the pin when
the chip transitions from Active to a low power mode, and after wake-up from these low power modes.

To use the LPREQ pin, perform the following steps:

1. Specify the pin polarity (LPREQ_CFG[LPREQPOL])
2. Enable the pin output (LPREQ_CFG[LPREQOE])
3. Configure the pin mux for the desired pin using the PORT PCR registers.

Figure 3 shows the waveform of the LPREQ pin, where the explanation of the waveform is listed below:

e TIMER_MATCH: Hardware toggles 10 to indicate the wake-up event.
* LPREQ_PIN: LPREQ_CFG[LPREQPOL] = 1b, [LPREQOE] = 1b, which means that the pin becomes low after
low power entry and high after wake-up.

AN14765 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.

Application note Rev. 1.0 — 22 August 2025 Document feedback
7122



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14765

NXP Semiconductors AN 1 4765

Low-Power Implementation on MCXA345 and MCXA346

File  Edit  Utility  Help sample: 766 Acqs Tektronix

Waveform View
Cursors | Callout

Measure = Search

TIMER_MATCH

— Wake Up EVent . «— Wa»ke. Up Event .

LPREQ_PIN

Deep Sleep . .Deep Sleep

j
[ S A —) [ OSSR A -
-16.ms. f X 3 . 12ms 16 ms . .20ms

ch1 Ch2 Horizontal Trigger @)

500 mV/div | 500 mV/div 4 ms/div

10 X 10 X Do ||| Ref SR: 5 MS/s 17 Jun 2025
500 MHz | 500 MHz s RL: 200 kpts 2:13:49 PM

aaa-061965

Figure 3. Waveform of LPREQ pin

4.3 Async DMA

Deep Sleep mode and Power Down mode support the use of async DMA to wake up partially. The device
automatically re-enters the low power mode after DMA completes its task.

Async DMA can be introduced as follows:

» Async DMA does not require CPU involvement. However, it still requires the bus clock, which wakes up the
MCU from Deep Sleep or Power Down to Sleep mode.

* When async DMA must access the register of a peripheral, enable the Bus clock of the peripheral before
entering low power mode by using the MRCC_GLB_CCx and MRCC_GLB_ACCx registers. When async
DMA must access SRAM, the SRAM must not be set to retention state in Sleep mode.

* When async DMA is completed, that is, CHx_CSR[DONE] is set, the MCU automatically enters the original
low power mode.

* Set CHx_CSR[ERQ] and CHx_CSR[EARQ].

» Table 7 lists all the hardware trigger sources of async DMA and the corresponding slot number. Only modules
in LP status (not static status under Deep Sleep or Power Down modes) support async DMA. For example,
FlexCAN is in static under Deep Sleep mode. Therefore, it cannot support async DMA.

Table 7. Async DMA configuration

Slot number DMA request description Module name

1 Wake up event wuuo

3 Receive request LPI2C2

4 Transmit request LPI2C2

5 Receive request LPI2C3
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Slot number DMA request description Module name
6 Transmit request LPI2C3

1" Receive request LPI2CO
12 Transmit request LPI2CO
13 Receive request LPI2C1

14 Transmit request LPI2C1
15 Receive request LPSPIO
16 Transmit request LPSPIO
17 Receive request LPSPI1
18 Transmit request LPSPI1

21 Receive request LPUARTO
22 Transmit request LPUARTO
23 Receive request LPUART1
24 Transmit request LPUART1
25 Receive request LPUART2
26 Transmit request LPUART2
27 Receive request LPUART3
28 Transmit request LPUART3
29 Receive request LPUART4
30 Transmit request LPUART4
49 Counter match event LPTMRO
51 FIFO request ADCO

52 FIFO request ADCA1

53 DMA request CMPO

54 DMA request CMP1

55 DMA request CMP2

56 FIFO request DACO

60 Pin event request 0 GPIO0

61 Pin event request 0 GPIO1

62 Pin event request 0 GPIO2
63 Pin event request 0 GPIO3
64 Pin event request 0 GPIO4

71 Shift Register 0 request FlexIO0
72 Shift Register 1 request FlexIO0
72 Shift Register 2 request FlexIO0
74 Shift Register 3 request FlexIO0
102 Receive request LPUARTS
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Slot number

DMA request description

Module name

103 Transmit request LPUARTS
123 FIFO request ADC2
124 FIFO request ADC3

5 Wake-up information

Table 8 displays the typical wake-up time and wake-up sources in different low power modes. Here the typical
wake-up time values are taken from the Mixed-signal Arm Cortex-M33 MCU with 180 MHz, up to 1024 KB Flash
(document MCXA345/346 data sheet).

Table 8. Wake-up information

Symbol Description Wake-up source Typical wake-up time
tSLEEP Sleep — Active All peripherals 0.42 us

tDSLEEP Deep Sleep — Active Async peripherals 9.01 us

tPWDN Power Down — Active WUU, Reset pin 18.84 us

tDPWDN Deep Power Down — Active WUU, Reset pin 1.57 ms

6 Low power and wake-up optimization

This section explains various methods for optimizing power consumption and factors to consider for wake-up
optimization.

6.1 Power consumption optimization

Following are the different ways of optimizing power consumption:

* Regulator
— Configure the appropriate voltage level and drive strength.
— In Power Down mode, LDO_CORE can provide retention voltage to the CORE domain.
* Peripherals
— Disable unused analog peripherals by configuring the ACTIVE_CFG1 and LP_CFG1 registers.
* Memories
— Flash
— Configure the FLASHCR register to place the flash memory in a low-power state.
— SRAM
— Use auto clock gating by configuring the RAM_CTRL register of SYSCON.
— SRAM can be individually retained or powered down by using software in the Power Down and Deep
Power Down mode.
e Clocks:
— Select and configure the appropriate CPU_CLK/SYSTEM_CLK.
— Disable unused clock sources.
— Configure the MRCC_GLB_CCO0/MRCC_GLB_CC1/MRCC_GLB_CC2/ MRCC_GLB_ACCO0/MRCC_GLB_
ACC1/MRCC_GLB_ACC?2 registers to disable or enable automatic clock gating the clocks to modules.
* Monitors:
— Disable unused voltage monitors (HVDs/LVDs).
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— For unused I/O pins, use the default configuration (floating input) as it minimizes leakage current. With the
default configuration, the input buffer and the internal pull resistor are disabled.
— While using I/O pins, power consumption can be reduced by increasing the resistance of the external

resistor appropriately.

6.2 Wake-up time considerati

on

Consider the following points relating to the wake-up time:

* SLOW_CLK frequency
— The wake-up process is implemen

ted through CMC.

— SLOW_CLK is the clock source of CMC and its frequency is equal to 1/6 SYSTEM_CLK.

* Different VDD_CORE level

— Recovery time required for different voltage levels. For details, refer to the “Low-power wake-up delay” table
in the MCX A345 and MCX A346 Reference Manual (document MCXAP144M240F60RM).

* Longer time of clock recovery time and flash recovery time

* Interrupt latency

7 Demo operation

This section describes the steps, setup, and results for a demo to change the low power configurations and
reproduce the typical power consumption and wake-up time data. For more information, see Mixed-signal Arm
Cortex-M33 MCU with 180 MHz, up to 1024 KB Flash (document MCXA345/346 data sheet).

7.1 Hardware and software requirements

Table 9 describes the hardware and software requirements for running the demo.

Table 9. Hardware and software details

Category

Description

Comments

Hardware

* FRDM-MCXA346 board
* One Type-C USB cable

Note:

* To measure the power consumption,
use the MCU-Link Pro or a multimeter
to connect to JP1.

* To measure the power consumption
accurately, the rework is required:

— Remove R52
— Remove R26

* To measure the wake-up time, use an
oscilloscope or logic analyzer.

* To measure the wake-up
time accurately, the rework is
recommended:

— Remove C39

Software

* MCUXpresso IDE v25.6 or later
» SDK_25_06_00_FRDM-MCXA346

7.2 Setup

The following sections describe the steps to perform the demo.
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7.2.1 Hardware connection

To connect J15 of the FRDM-MCXA346 board and the USB port of the PC, use a Type-C USB cable.

7.2.2 Importing the project

To import the project, perform the steps as follows:

1. Open MCUXpresso IDE v25.6. In the Quickstart Panel,selectimport from Application Code Hub, as
shown in Figure 4.

U Quickstart Panel * - Variables “e Breakpoints ==

ﬁ MCUXpresso IDE Quickstart

Project: frdmmcxa346_low_power_implementation
~ Create or import a project

& (Create a new C/C++ project...
Import SDK example(s)...

" Import from Application Code Hub...

¥ Import project(s) from file system..

i3] .
@ Import executable from file system...

Figure 4. Import from Application Code Hub
2. Enter the demo name in the search bar, as shown in Figure 5.

@ Application Code Hob o x
Import Projects from Application Code Hub oI
==
Browse, dlone and import application code hub projects. Select a project and cick"Copy GitHub link'10 continue
Application ’—} ® 26-
NO Ehevice (88 expansion soard Hub 2 %
Device Famili (]
SlEa el kea BB | Sort:  Recently Added =~ = Content
psc
iMX Total: @)
iMXRT
[RCEECLEN MCUXpresso IDE X
K32W
Kinetis L
FRDM-RW612 On-board temperature FRDM-RW612 Sensors over Wi-Fi with http
Kwas sensor over BLE server
FRDM-RW612 FRDM-RW612
This demo shows how to use the FRDM-RW612's This demo shows how to use and send the data
P3TI755 on-board temperature sensor. Also, from the built-in temperature sensor in the
) temperature measurements are sent over FRDM-RW612 board as well as the Accel 4 click
Clear All Properties i A
Bluetooth low energy so they can be seen with... and the HeartRate 4 click mikro-e boards over.
v

Figure 5. Search demo
3. Click the GitHub link icon, as shown in Figure 6. MCUXpresso IDE automatically retrieves project
attributes. Then, click Next.

) Visit on GitHub < Share link X
NXP Application Code Hub

)

Figure 6. Copy GitHub link
4. Select the main branch and then click Next. Now, select the MCUXpresso project and then click the Finish

button to complete the import.
Note: Install the SDK_25 06_00_FRDM-MCXA346 on your MCUXpresso IDE after performing the above

- >

steps.
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7.2.3 Building and flashing the project

To build and flash the project, perform the steps as follows:

1. Click Build button from the toolbar, then wait for the build to complete as shown in Figure 7.

© Quickstart Panel % ¢ Variables ° Breakpoints ~ B 0Olnstalled SDKs = Properties [l Problems & Console % & Terminal & Image Info & Debugger Console % Offline Peripherals = e

XIS EE-KEI By~
ﬁ MCUXpresso IDE Quickstart l =l ‘

CDT Build Console [frdmmcxa346_low_power_implementation]
Project: frdammexa346_low_power_implementation

Performing post-build step

arm-none-eabi-size "frd_mmcxa346ilow7powerfimplementation.axf";l # arm-none-eabi-ob
text data bss dec hex filename
25328 8 8444 33780 83f4 frdmmcxa346 low power implementation.axf

~ Create or import a project

& Create a new C/C++ project...

Import SDK example(s)...
= |mport from Application Code Hub...

® |mport project(s) from file system...

o
@ Import executable from file system...

’ B 16:12:04 Build Finished. 0 errors, 0 warnings. (took 4s.236ms) |
~ Build your project

e

Clean —

Figure 7. Build the project
2. To program the executable to the board, select the GUI Flash Tool from the toolbar as shown in Figure 8.

File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
SrEH@ e R @ SERY | = =] . o A[e]- %

Figure 8. Download the project

7.2.4 Selecting the low power mode and the corresponding configurations

To select the low power mode and the corresponding configurations, perform the steps as follows:

1. Open a serial terminal with a 115,200 baud rate.

2. Follow the prompts as shown in Figure 9. To enter a different low power mode, enter one of the keys from A
to E.

0 Installed SD... [T Properties [ Problems & Console & Terminal % [ Image Info ®Debugger C... % Offline Perip.. ~ &
Bn|D&EBEDP

2 com3 x

Normal Boot.

tadadasdsasatisiasisssalssdi Low Power Implementation Demo Liddadaiiidsasatiisdi
Core Clock = 45000000Hz

Power mode: Active

Select the desired operation

Press A to enter: Active mode

Press B to enter: Sleep mode

Press C to enter: DeepSleep mode
Press D to enter: PowerDown mode
Press E to enter: DeepPowerDown mode

Waiting for power mode select...

Figure 9. Select low power mode

3. Different low power modes provide different configurations. Therefore, you must select the corresponding
configuration according to the prompts. Figure 10 shows the configurations provided in Deep Power Down

mode.
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0 Installed SD... [Properties [£! Problems & Console 4 Terminal X [ Image Info @ Debugger C... % Offline Perip = e
ERIEEEY

2 CoM3 %
Select the desired Core Frequency and LDO configuration:

: CPU_CLK=180MHz (FRO180M), VDD_CORE=1.2V
: CPU_CLK=90MHz (FRO180M), VDD_CORE=1.2V
: CPU_CLK=45MHz (FRO180M), VDD_CORE=1.0V
: CPU_CLK=12MHz (FRO12M) , VDD _CORE=1.0V

o0w

Select CPU_CLK=45MHz (FRO180M), VDD _CORE=1.0V
Configure the RAM retention:

No RAM retained

All RAM retained

RAMX0/X1/B0/B1, RAMAO~A4 retained
RAMX0/X1/B0/B1/A0 retained

RAMAQ retained

: RAMX0/X1/B0/Bl retained

[l M= N«

Figure 10. Select low power configurations

4. Figure 11 shows the entire configuration process. To wake up the MCU, press the SW2 button on FRDM-
MCXA346.
Note: Press the wake-up button only when the prompt message appears. Pressing it otherwise results in a
wake-up failure.

Installed SDKs T Properties [ Problems 2 Console &% Terminal * & Image Info 8 Debugger Console 7. Offline Peripherals =L
=3 " B o
Bcoms3 =
Normal Boot.
FEEARRERERIEMAIA I Low Power Implementation Demo FEEBEEEEEEAR AR

Core Clock = 45000000Hz
Power mode: Active

Select the desired operation

Press A to enter: Active mode

Press B to enter: Sleep mode

Press C to enter: DeepSleep mode
Press D to enter: PowerDown mode
Press E to enter: DeepPowerDown mode

Waiting for power mode select...
Deep Power Down: The whole core domain is power gated.

Wakeup Button Selected As Wakeup Source.
Isolate power domains: NONE

Select the desired Core Frequency and LDO configuration:

: CPU_CLK=180MHz (FRO180M), VDD_CORE=1.2V
: CPU_CLK=90MHz (FRO180M), VDD _CORE=1.2V
3 CPU_CLK=45MHz (FRO180M), VDD_CORE=1.0V
: CPU_CLK=12MHz (FRO12M) , VDD_CORE=1.0V

oawE

Select CPU_CLK=45MHz (FRO180M), VDD_CORE=1.0V
Configure the RAM retention:

No RAM retained

All RAM retained

: RAMX0/X1/B0/B1, RAMAO~A4 retained
RAMX0/X1/B0/B1/A0 retained

RAMAO retained

: RAMX0/X1/B0/Bl retained

Il R=Re h--i

Select No RAM retained

Entering DeepPowerDown mode. ..
Please press SW2 to wakeup. (Please only press the wakeup button when this message a
ppears, otherwise it will result in failure to wake up!)

Figure 11. All prompts

7.2.5 Measuring power consumption

The following sections describe the steps for measuring power consumption on the FRDM-MCXA346 board.

7.2.5.1 Power consumption measurement using MCU-Link Pro and MCUXpresso IDE
To measure power consumption using MCU-Link Pro and MCUXpresso IDE, perform the steps as follows:
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1. Connect MCU-Link Pro and FRDM-MCXA346 according to Table 10. Then, connect MCU-Link Pro and
FRDM-MCXA346 to the host PC.

Table 10. MCU-Link Pro and FRDM-MCXA346 connection

MCU-Link Pro FRDM-MCXA346
J9-1 (Current in) JP1-1 (IDD_MCU in)
J9-3 (Current out) JP1-2 (IDD_MCU out)
J9-2 (GND) J3-14 (GND)

2. To measure the current using the MCUXpresso IDE, follow the steps in Figure 12.

i vorkspace - frdmmexadas | mentation/source/low power implementation.c - MCUXpresso IDE a X
coie 3 asl®
2[Es| = = [B]s 2 x| -

Jsing probe: MCU-LINK Pro (10CF) CMSIS-DAP V3.108 (OWHVDSHSNVVUK

aFmosi T

0 usapseusdus 12y Teus  20ps  2dus  2Bus  32us  36us  AOus  Adus  ABus 525 Sbus  60us  Gdus  63us  /2us  7eus  80us  BAus  BBus 92 9us

Started redlinkserv.exe

Figure 12. MCUXpresso energy measurement

7.2.5.2 Power consumption measurement using a multimeter

You can also use a multimeter to measure the current at the JP2 jumper of the FRDM-MCXA346 board.

7.2.6 Measuring wake-up time

As shown in Figure 13, determine the wake-up time by measuring the delay between the falling edges of J6-2
(P1_7) and J6-1 (P1_6) using an oscilloscope or logic analyzer.

File  Edit  Utility  Help Sample: 1/1 Acgs Tektronix

Waveform View 5 ; @ Callout
3 ; allou

.

oy

Measure  Search

t1472ns U [atssoips ] wat1124skhz
Vv:3.665V Av:354.190 mV  Av/At: 39.84 kVis

Horizontal ' Trigger N @l
2 ps/div

SR: 1.25 GS/s

RL: 25 kpts

Stopped

Figure 13. Measuring wake-up time
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7.3 Reference results

Table 11 provides references for the power consumption and wake-up time.
Note:

* Before test, rework the board as described in Section 7.1.

* Different samples, temperature, and measuring instruments affect test results.

» Before measuring each data, POR is recommended.

» This demo is not configured the same as the data sheet, so the test data can be slightly different.

* For information on wake-up time, refer to the “Power mode transition operating behaviors” table in the Mixed-
signal Arm Cortex-M33 MCU with 180 MHz, up to 1024 KB Flash (document MCXA345/346 data sheet).

* For information on different power consumption data, refer to “Power consumption operating behaviors”
section in the Mixed-signal Arm Cortex-M33 MCU with 180 MHz, up to 1024 KB Flash (document
MCXA345/346 data sheet).

Table 11. Reference results

Power mode |Description Tested power |Power Tested wake-up |Wake-up time
consumption |consumption |time in data sheet
in data sheet

Sleep VDD_CORE =1.2V 8.36 mA 8.08 mA 0.13 us N/A
CPU_CLK = 180 MHz
VDD_CORE =1.2V 4.60 mA N/A 0.24 ps N/A
CPU_CLK =90 MHz
VDD_CORE =1.0V 2.23 mA 2.16 mA 0.44 us 0.42 us
CPU_CLK =45 MHz
VDD_CORE =1.0V 0.583 mA 0.579 mA 1.66 ps N/A
CPU_CLK =12 MHz

Deep Sleep VDD_CORE =1.2V 555.2 pA 542.27 pA 7.18 us N/A

CPU_CLK = 180 MHz
FRO12M disabled

VDD_CORE=1.2V 555.0 pA N/A 7.74 us N/A
CPU_CLK =90 MHz
FRO12M disabled

VDD_CORE=1.0V 92.43 pA 96.02 pA 8.89 us 9.01 us
CPU_CLK =45 MHz
FRO12M disabled

VDD_CORE =1.0V 160.86 pA 155.29 pA 8.89 us N/A
CPU_CLK =45 MHz
FRO12M enabled

VDD_CORE=1.0V 92.34 A N/A 17.23 ps N/A
CPU_CLK =12 MHz
FRO12M disabled

Power Down VDD_CORE=1.2V 553.5 pA N/A 8.14 us N/A
CPU_CLK = 180 MHz
All RAM retained

VDD_CORE=1.2V 553.3 pA N/A 8.69 us N/A
CPU_CLK =90 MHz
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Table 11. Reference results...continued

Low-Power Implementation on MCXA345 and MCXA346

Power mode

Description

Tested power
consumption

Power
consumption
in data sheet

Tested wake-up
time

Wake-up time
in data sheet

All RAM retained

VDD_CORE = retention voltage
CPU_CLK =45 MHz
All RAM retained

32.62 pA

31.95 pA

18.45 us

18.84 us

VDD_CORE = retention voltage
CPU_CLK =45 MHz
RAM X0/X1/B0/B1/A0 retained

30.49 pA

N/A

18.45 us

N/A

VDD_CORE = retention voltage
CPU_CLK =12 MHz
All RAM retained

32.59 pA

N/A

26.70 us

N/A

Deep Power
Down

VDD_CORE=1.0V
CPU_CLK =45 MHz
All RAM disabled
Wake timer enabled
FRO16K enabled

0.68 pA

0.646 pA

1.57 ms

1.57 ms

VDD _CORE=1.0V
CPU_CLK =45 MHz
All RAM retained
Wake timer enabled
FRO16K enabled

3.84 A

3.4 A

1.57 ms

N/A

VDD_CORE = 1.0V
CPU_CLK = 45 MHz

RAM X0/X1/B0/B1, AO~A4
retained

Wake timer enabled
FRO16K enabled

2.57 pA

2.29 YA

1.57 ms

N/A

VDD _CORE=1.0V
CPU_CLK =45 MHz

RAM X0/X1/B0/B1/A0 retained
Wake timer enabled

FRO16K enabled

1.84 pA

1.66 pA

1.57 ms

N/A

VDD _CORE=1.0V
CPU_CLK =45 MHz
RAM AOQ retained
Wake timer enabled
FRO16K enabled

0.89 A

0.849 pA

1.57 ms

N/A

VDD_CORE=1.0V
CPU_CLK =45 MHz

RAM X0/X1/B0/B1 retained
Wake timer enabled
FRO16K enabled

1.73 A

1.55 pA

1.57 ms

N/A
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8 References

Table 12 lists the references used to supplement this document.

Table 12. References

Reference Link/how to obtain

Mixed-signal Arm Cortex-M33 MCU with 180 MHz, up to https://www.nxp.com/doc/MCXAP144M240F60
1024 KB Flash (document MCXA345/346 data sheet)

MCX A345 and MCX A346 Reference Manual (document https://www.nxp.com/doc/MCXAP144M240F60RM
MCXAP144M240F60RM)

MCX A34 Mixed-Signal, Optimized for Motor Control and https://www.nxp.com/products/MCX-A345-A346
High-Performance Analog Peripherals

MCX A series microcontrollers https://www.nxp.com/products/processors-and-
microcontrollers/arm-microcontrollers/general-
purpose-mcus/mcx-arm-cortex-m/mcx-a-series-
microcontrollers:MCX-A-SERIES

FRDM Development Board for MCX A345 and MCX A346 https://www.nxp.com/design/design-center/development-
MCUs boards-and-designs/FRDM-MCXA346

MCU-Link Pro Debug Probe https://www.nxp.com/design/design-center/software/
software-library/mcu-link-pro-debug-probe:MCU-LINK-PRO

MCUXpresso Integrated Development Environment (IDE) https://www.nxp.com/design/design-center/software/
development-software/mcuxpresso-software-and-tools-/
mcuxpresso-integrated-development-environment-
ide:MCUXpresso-IDE

9 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2025 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Table 13. Revision history

Document ID

Release date
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22 August 2025
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