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The MCX N94x and N54x are based on dual high-performance Arm® Cortex®-M33 cores
running up to 150 MHz, with 2MB of Flash with optional full ECC RAM, a DSP co-processor and
an integrated eIQ Neutron NPU. The NPU delivers up to 42x faster machine learning throughput
compared to a CPU core alone enabling it to spend less time awake and reducing overall power
consumption.

The multicore design delivers improved system performance and reduces consumption by
enabling smart, efficient distribution of workloads to the analog and digital peripherals. The
devices are supported by the MCUXpresso Developer Experience to optimize, ease and help
accelerate embedded system development.

The MCX N94x offers a wider set of analog and motor control peripherals, while the MCX N54x
family provides peripherals ranging from high-speed USB with a PHY to secure digital (SD) and
smart card interfaces.

https://www.nxp.com/applications/enabling-technologies/ai-and-machine-learning/eiq-neutron-npu:EIQ-NEUTRON-NPU
https://www.nxp.com/design/design-center/software/development-software/mcuxpresso-software-and-tools-:MCUXPRESSO
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* Supported by 3rd party software. Contact NXP for details

2x ADC 
supports 4 parallel conversions

16-bit at 2Msps 12-bit at 3.15Msps

Arm® Cortex®-M33 
150MHz

TrustZone®, MPU, FPU, SIMD, DSP

10x low-power Flexcomm 
supports LP UART, SPI, I 2C

Programmable logic unit

Ethernet (10/100 Mbps)

SCTimer/PWM

1x uSDHC 2x EMVSIM

2x CAN FD 2x I3C

FlexIO

RTC 5x 32-bit timers

Windowed WDT Multi-rate timer

Wake timer Low-power timer

Micro-tick timer OS event timer

Arm® Cortex®-M33 
150MHz

256KB ROM w/ secure boot

2x Secure DMA

Power management
POR/LVD/HVD, LDO, DCDC

Clock generation
low-power internal clock 

(16KHz, 12MHz, 144MHz, PLL)
  XTAL (32KHz, 40MHz), CLK OUT

PowerQuad DSP eIQ® Neutron NPU

Up to 2MB Flash
(dual bank)

w/ 16KB cache

PLC controller* SmartDMA

EdgeLock® Secure Enclave, Core Profile
(TRNG, DICE, UID, PUF, OTP,
Secure Key Management, etc.)

EdgeLock® accelerator
(PKC, AES, SHA, etc.)

Security monitoring
(tamper and intrusion detection)

Access control 
(memory and debug)

Lifecyle management

Temp sensor VREF

3x OpAmp 3x ACMP

2x FlexPWM

SINC Filter

2x QDC 
(Quadrature decoder)

1x EVTG 
(Event generator)

2x DAC
12-bit 1Msps

1x DAC
14-bit 5Msps

MCX N54x MCUs Block Diagram

Analog

Advanced Motor Control

Core

Accelerators

Memories

System

Timers
Security

Connectivity

HMI

2x ADC 
supports 4 parallel conversions

16-bit at 2Msps 12-bit at 3.15Msps

Arm® Cortex®-M33 
150MHz

TrustZone®, MPU, FPU, SIMD, DSP

10x low-power Flexcomm 
supports LP UART, SPI, I 2C

Programmable logic unit

Ethernet (10/100 Mbps)

SCTimer/PWM

1x uSDHC 2x EMVSIM

2x CAN FD 2x I3C

FlexIO

RTC 5x 32-bit timers

Windowed WDT Multi-rate timer

Wake timer Low-power timer

Micro-tick timer OS event timer

Arm® Cortex®-M33 
150MHz

256KB ROM w/ secure boot

SmartDMA

PowerQuad DSP

eIQ® Neutron NPU

2x Secure DMA

Power management
POR/LVD/HVD, LDO, DCDC

Clock generation
low-power internal clock 

(16KHz, 12MHz, 144MHz, PLL)
  XTAL (32KHz, 40MHz), CLK OUT

Up to 2MB Flash
(dual bank)

w/ 16KB cache

EdgeLock® Secure Enclave, Core Profile
(TRNG, DICE, UID, PUF, OTP,
Secure Key Management, etc.)

EdgeLock® accelerator
(PKC, AES, SHA, etc.)

Security monitoring
(tamper and intrusion detection)

Access control 
(memory and debug)

Lifecyle management

Temp sensor VREF

1x FlexPWM

1x QDC 
(Quadrature decoder)

1x EVTG 
(Event generator)

1x DAC 12-bit 1Msps

2x ACMP



View additional information for MCX N94x/54x Highly Integrated Multicore MCUs with On-Chip Accelerators, Intelligent
Peripherals and Advanced Security.
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