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Industrial Edge IoT Edge Network Edge

CLOUD PLATFORM EXAMPLES

NXP eIQÊ

Machine Learning
Partners

Key injection

EdgeLock-2-Go

Security & ProvisioningEdge Intelligence Device Management
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SW services
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MCUXpresso Tools & 

FreeRTOS for Arm 

Cortex-M devices

Consolidated Linux BSP 

for Arm Cortex-A devices
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īNXP LS1028/LS1046 + i.MX 8M Plus + i.MX 
RT1170

Layerscape LS1028

i.MX 8M Plus 

(Yocto)

(ISP + AI 

algorithm)

(M7 for 2*CAN, 

4* UART)

Camera 

sensors

(w/o ISP)

2 * MIPI-CSI

802.1A

S

802.1AS

i.MX RT1170

Motor control

Lidar module

802.1AS
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i .MX RT ֮Ғᵜⱴ҇ԃ AGVẓⱴַײἆῠ◕

High Performance

Real-time Processing

ÅCortex-M7 up to 1GHz (RT11xx)

(50% faster than current existing M7 products)

ÅCortex-M33 up to 300MHz with Trust Zone 

(RT6xx/5xx)

ÅUp to 600MHz DSP and other co-processor 

accelerators (RT6xx/5xx)

ÅUp to 5MB On Chip SRAM

High Level of Integration

ÅHigh Security enabled by AES-256, HAB and 

On-the-fly QSPI Flash Decryption

ÅGPU2D, 2D graphics acceleration engine with 

Parallel & MIPI DSI/CSI

ÅLCD display controller up to WXGA (1366x768) 

ÅDigital microphone and I2S interfaces for 

multichannel, high performance audio and voice

ÅUp to 3x Ethernet w/ AVB, TSN, and 3x CANFD

Low BOM Cost

ÅCompetitive Pricing 

ïstarting @ $0.99 100K RSL

ÅFully integrated PMIC with DC-DC

ÅLow cost packages enabling 4 layer (BGA) & 2 

layer (LQFP) PCB design

ÅQuad/Octal Serial and SDRAM interface

Easy to Use

ÅMCU customers can leveraging their current 

toolchain (MCUXpresso, IAR, Keil)

ÅRapid and easy prototyping and development with 

MCUXpresso software and tools, partner solutions 

and the global ARM ecosystem

ÅSingle voltage input simplifies power circuit design

ÅScalability to LPC, Kinetis &  i.MX RT products 
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i.MX 6QuadPlus

i.MX 6Dual

i.MX 6Solo

i.MX 6DualLite

i.MX 6SoloX

i.MX 6DualPlus

i.MX 6Quad

i.MX 6SoloLite

i.MX 6SLL

i.MX 6UltraLite

i.MX 6ULL
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i.MX 6ULZ

Arm® v7-A

i.MX 8 Family

Advanced Graphics, Vision & Performance

i.MX 8M Family
General Purpose  

Edge Processing

i.MX 8X Family

Safety Certifiable &  
Efficient Performance  

Arm ® v8-A (32-bit/ 64-bit)

i.MX 7 Family

Flexible Efficient Connectivity

i.MX 7ULP Family
Ultra-Low Power with Graphics

Arm® v7-A (32-bit)

i.MX 8M
4K HDR, 4K video decode,  

advanced HMI, multi-display  

USB3/GbE/2xPCIe

i.MX 8M Plus
2.3TOP NPU, Vision (ISP),

1080p video encode/decode,

advanced HMI, multi-display

USB3/2xGbE/PCIe

i.MX 8M Mini
Versatile multimedia  

applications processor with  

1080p video encode/decode,  

HMI graphics acceleration,  

USB/GbE/PCIe

i.MX 8M Nano
Entry-level multimedia

applications processor with

HMI graphics acceleration,

USB/GbE
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Now

Now

Now

A9

A9 M4

A7

A72 A53 M4

A53
M4/  

M7

A35 M4

A7 M4

A7 M4

Now
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Product i.MX 8M Quad / Quad Lite i.MX 8M Mini / Mini Lite i.MX 8M Nano / Nano Lite i.MX 8M Nano UltraLite i.MX 8M Plus

Production

Status
Mass Production Mass Production Mass Production Mass Production Mass Production

Main CPU 2-4xA53 1.5GHz, 1MB L2 1-4xA53 1.8GHz, 512KB L2 1-4xA53 1.5GHz, 512KB L2 1-4xA53 1.4GHz, 512KB L2 2-4xA53 1.8GHz, 512KB L2

MCU/DSP M4 266MHz M4 400MHz M7 up to 750MHz M7 up to 750MHz M7 800MHz, HiF i4 800 MHz

DDR x16 or x32 LPDDR4/DDR4/DDR3L x16 or x32 LPDDR4/DDR4/DDR3L x16 LPDDR4/DDR4/DDR3L x16 LPDDR4/DDR4/DDR3L
x32 LPDDR4/DDR4

Inline ECC

GPU
3D ïGC7000L

(OpenGL® ES 2.1/3.0/3.1,

OpenCLÊ 1.2, Vulkan®)

2D ïGC320L

3D ïGC NanoULTRA

(OpenGL ES 2.1)

GC7000UL

(OpenGL ES 2.1/3.0/3.1,

OpenCL 1.2, Vulkan)
-

2D - GC520L

3D ïGC7000UL

(OpenGL ES 2.1/3.0/3.1,

OpenCL 1.2, Vulkan)

Security CAAM, RDC, Arm® TrustZone® CAAM, RDC, Arm TrustZone CAAM, RDC, Arm TrustZone CAAM, RDC, Arm TrustZone CAAM, RDC, Arm TrustZone

AI/ML OpenCL CPU: 32 GOPS A53 OpenCL CPU, GPU: 32 GOPS A53 ML Accel 2+ TOPS

SRAM 128KiB + 32KiB 256KiB + 32KiB 512KiB + 32KiB 512KiB + 32KiB 868KiB

Camera 2x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane)
2x MIPI CSI (4-lane), 2 ISPs (3-

exposure  HDR)

Display
HDMI 2.0a Tx, MIPI DSI (4-lane),
eDP; HDR10, HLG, Dolby Vision

1x MIPI DSI (4-lane) 1x MIPI DSI (4-lane) -
HDMI 2.0a Tx (eARC),

MIPI DSI (4-lane), 1x LVDS (8-lane)

OSD Overlay 4Kp60 1080p60 1080p60 - 4Kp30

Video Decode
4Kp60 HEVC, VP9,

4Kp30 H.264, legacy codecs
1080p60 HEVC, H.264, VP9, VP8 None None 1080p60 H.265, H.264, VP9, VP8

Video Encode None 1080p60 H.264, VP8 None None 1080p60 H.265, H.264

Connectivity PCIe, SDIO, USB PCIe, SDIO, USB SDIO, USB SDIO, USB PCIe, SDIO, USB

Audio
20x I2S TDM (32b @384KHz), S/PDIF

Tx+Rx

20x I2S TDM (32b @384KHz), 8ch

PDM DMIC input, S/PDIF Tx+Rx

12x I2S TDM (32b @384KHz),

ASRC, 8ch PDM DMIC

input,  S/PDIF Tx+Rx

12x I2S TDM (32b @384KHz), ASRC, 8ch

PDM DMIC input, S/PDIF Tx+Rx

18x I2S TDM (32b @384KHz), ASRC, 8ch

PDM DMIC input), S/PDIF Tx+Rx

Expansion I/O 2x USB3.0, 2x PCIe Gen 2 2x USB2.0, 1xPCIe Gen 2 1x USB2.0 1x USB2.0 2x USB 3.0, 1x PCIe Gen 3

Network

,  

Storage

1x GbE, 2x SD/eMMC, 

MLC/SLC  NAND

1x GbE, 3xSD/eMMC, 

MLC/SLC  NAND

1x GbE, 3xSD/eMMC, 

MLC/SLC  NAND
1x GbE, 3x SD/eMMC, MLC/SLC NAND

2x GbE (1x TSN), 2x CAN-FD,

3x SD/eMMC, MLC/SLC NAND

Process 28nm 14nm FinFET 14nm FinFET 14nm FinFET 14nm FinFET

Package 17x17mm, 0.65mm 14x14mm, 0.5mm de-pop 14x14mm, 0.5mm de-pop 11x11mm, 0.5mm de-pop 15x15mm, 0.5mm de-pop

Highlighted Feature Pin Compatible

i .MX 8M ֮Ғᵜḽ₦
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Feature Highlights:

Å Quad Arm® Cortex-A53 up to 1.8 GHz

Å Arm v8 fully 64-bit capable, 512KB L2 cache (ECC)

Å Arm Cortex-M7 up to 800MHz with 512KB RAM (ECC)

Å Voice Acceleration co-processor: HiFi 4 DSP up to 800MHz with 256KB 
RAM (ECC)

Å Machine Learning accelerator: Neural Processing Unit (NPU) 2.3 TOPS 
performance

Å Package: FCBGA 15x15mm, 0.5mm pitch, depop (consumer and 
industrial)

Å Operating System targets: Linux OS, Android OS, HiFi4 SDK, FreeRTOS

Å Qualification: Consumer (0C to +95C); Industrial (-40C to +105C)

Å External memory:

ī 32-bit LPDDR4/DDR4 (Inline ECC)

ī 3x SDIO3.0/eMMC5.1

ī Dual-channel QuadSPI (XIP) or 1x OctalSPI

ī NAND Controller (BCH62)

ī SPI NAND

Å Graphics Processing Unit (GPU):

ī GC7000UL (3D GPU, 2-shaders, OpenGL® ES 3.1, Vulkan®, Open 
CLÊ 1.2 FP)

ī GC520L (2D GPU, OpenVGÊ 1.1)

i.MX 8M Plus

i .MX 8M PLUS ᶳⱣᵷ ᴿ҇Ѧ AGVẓⱴεᴄ ○ ֗ᾛ’
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Å Video Processing Unit (VPU):

ī Decode: 1080p60 H.265, H.264, VP9, VP8

ī Encode: 1080p60 H.265, H.264

Å Display controllers (up to 3 simultaneous displays):

ī 1x HDMI 2.0a Tx (eARC) with PHY

ī 1x LVDS Tx (4 or 8-lane) with PHY

ī 1x MIPI-DSI (4-lane) with PHY

Å Vision:

ī Camera (up to 2 cameras): 2x MIPI-CSI (4-lane) with PHY

ī Image Signal Processor (ISP): 12MP resolution, 2x187MP or 
1x375MP input rate,  3-exposure HDR, Dewarp

Å Audio:

ī 18x I2S TDM (32-bit @ 768KHz), DSD512, SP/DIF Tx + Rx

ī 8 channel PDM microphone input

ī eARC, ASRC

Å Connectivity and I/O:

ī 2x USB 3.0/2.0 Type C with PHY

ī 1x PCIe Gen 3.0 (1 lane) with L1 Substates for fast wake from 
low power mode

ī 2x Gigabit Ethernet with IEEE 1588, EEE and AVB (one with 
TSN, but no EEE)

ī 2x CAN/CAN FD

i.MX 8M Plus

i .MX 8M PLUS ᶳⱣᵷ ᴿ҇Ѧ AGVẓⱴεᴄ ○ ֗ᾛ’
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REAL-T IME EDGE SOFTWARE OVERVIEW (FORMERLY KNOWN AS OPEN IL )

Real-Time System Real-Time Networking Protocols

Å Real-time Linux enabled with 

PREEMPT_RT

Å U-Boot based baremetal

framework low latency scenarios

Å Real-time operating system on 

Cortex-A cores and Cortex-M 

core for low latency

Å Jailhouse as partitioning 

hypervisor for hardware 

resource partitioning

Å IEEE802.1AS clock 

synchronization

Å TSN standards implementation

Å TSN Configuration with Linux tc

command and NETCONF/YANG

Å GenAVB/TSN stack

Å Network redundancy for 

seamless recovery with 

802.1CB, HSR and ERPS

Å IGH EtherCAT master stack and 

EtherCAT-capable native drivers

Å CANopen over EtherCAT

framework based on IGE CoE

interface and multiples axes 

control

Å OPC-UA and OPC-UA pub/sub

Å FlexCAN and CANopen

AGV –ịἆῠ Ѳ σḪᾩ
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AGV ῳᴉ TSN

i.MX8M 

Plus
LS1028A

Data transfer over network

+ i.MX/LS Yocto 

BSP

(e.g. multimedia & 

machine learning 

features)

Real-Time 

Edge Software
(e.g. TSN, Industrial 

Protocols)

ḡở

Layerscape LS1028

i.MX 8M Plus 

(Yocto)

(ISP + AI 

algorithm)

(M7 for 2*CAN, 

4* UART)

Camera 

sensors

(w/o ISP)

2 * MIPI-CSI

802.1A

S

802.1AS

i.MX RT1170

Motor control

Lidar module

802.1AS
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῀⌂TSNẇᴵ

Functional Integration
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Purpose-built, 

dedicated SoC platforms

Extensive portfolio & Industrial application best fit

Å High performance controllers

Å Master RT networks

Å TSN End point solutions.

Å High performance 

controllers

Å TSN gateway / 

switch

Industrial 

Networking 

solutions
(RT protocols 

+ TSN)

Å High performance MCUs

Å TSN End point solutions.
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ᾀἵTSN Ԋ ○σLAYERSCAPE LS1028A

SEC

GPU

Arm

V8 A72 

L2 Cache

DDR

Arm

V8 A72

Ethernet 

Controller

4 Port TSN 

Ethernet

Switch

TSN 

Ethernet 

Controller

Trust 

Architecture  

Next Generation Ethernet 

Controllers with TSN 

(TSN Endpoint)

Integrated TSN 

Switch 

GPU and LCD 

Controller

DisplayPort PHY

4K Display

Dual core Arm® Cortex® A72 

64 bit processors  

Integrated ECC

DDR4/DDR3L
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2x QSPI 

NOR FLASH 

/ HyperRAM

Interface

ᾀἵTSNַײὔֹ σ i .MX RT1170  CROSSOVER PROCESSOR

EdgeLock

Camera 

control

Arm® V7   

Cortex-M7 and M4

GbE

Ethernet 

Controller

CAN-FD, USB, 

SPI, UART, 

SDIO/eMMC 

GbE

Ethernet 

Controller 

(TSN)

IEEE 1588 with TSN 

MACs

Single core Arm Cortex-M7 @ 1000 MHz+

QuadSPI with Execute in 

Place (XIP)
2D GPU

LCD 

control

Parallel, MIPI-DSI 2MB+ SRAM

PWM, 

ADC, 

DAC

Parallel, MIPI-CSI

Supports Motor 

control

Includes 

512KB TCM

EdgeLock Security
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Video

1080p60 H.265, H.264, VP9, VP8 decoder

Machine Learning

32KB I-cache 32KB D-cache

NEON FPU

512KB L2 Cache (ECC)

Quad/Dual Corte-A53

32KB I-cache 32KB D-cache

NEON FPU

Quad/Dual ortex-A53

32KB I-cache 32KB D-cache

NEON FPU

4X Arm Cortex®-A53

Arm NEONÊ

32KB D-cache

FPU

32KB I-cache

1080p60 H.265, H.264 encoder

Secondary Cores

HiFi4 DSP

TrustZone

DRM Ciphers  

Secure Clock  

eFuse Key Storage  

Random Number  

32KB Secure RAM

32-bit LPDDR4/DDR4

(Inline ECC)

3x SDIO3.0/MMC5.1

Dual-ch QuadSPI (XIP) or  

1x OctalSPI (XIP)

NAND Controller (BCH62)

Smart DMA x3

XTAL

PLLs

Watchdog x3  

PWM x4

Timer x6  

Secure JTAG

Temperature Sensor

Vision

Dual Camera ISP, 12MP res., up to 375MP/s

Cortex-M7

868KB On-chip RAM (ECC)

HDMI 2.0a Tx (eARC) with PHY

MIPI-DSI (4-lane) with PHY

1x LVDS Tx (4 or 8-lane) with PHY

2x USB 3.0/2.0 with PHY

2x Gb ENET with IEEE 1588, AVB

(One also supports TSN)

2x CAN-FD

1x PCIe Gen 3 ï1-lane  

L1 Substates

4x UART 5Mbps  
5x I2C, 3x SPI

18x I2S TDM (32b @768KHz)

SP/DIF Tx & Rx  

eARC (HDMI)

ASRC

8ch PDM Microphone Input

Security

System Control

Display

Audio

External Memory

Connectivity and I/O

2x MIPI-CSI (4-lane) with PHY

Quad Arm® Cortex-A53 (up to 1.8GHz)

Å Primary Use: Speech command recognition,  

object detect/classification

Cortex-M7+HiFi4 DSP (800MHz)

Å Primary Use: Keyword detection, sensor fusion

Machine Learning Accelerator  

(2.3 TOPS)

Graphics

3D Graphics: GC7000UL

2D Graphics: GC520L

Machine Learning Accelerator (1GHz)

Å Primary Use: Multi-camera classification/detection

ᾀἵTSNַײAI ג i .MX 8M P lus
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Activation, Pooling

Matrix Multiply  

Array

DMA with  

Compression,  

Decompression

Local  

SRAM
DDR

Controller

Cache

Accumulators

Weights

Input

Output

i .MX 8M PLUS ᶳⱣᴄӹ

ÅScalable 8- and 16-bit integer multiply-accumulate (MAC) engine for tensor operations

ÅCPU for non-convolutional layers and custom operations

ÅData compression: Reduces bandwidth between NPU and system DRAM

ÅSpecialized NN hardware supports activation and pooling  Supports variety of NN topologies:

īConvolutional (CNN): MobileNet, YOLO, etc.

īRecurrent (RNN, GRU, LSTM): Deep Speech 2, etc.
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i .MX 8M PLUS ISPαᶂӴᶳⱣᴄӹβ

Å Image Signal Processor (ISP) basic function

īConverts the image color code from raw Bayer (output of the image sensor) to YUV so it can be processed by the SoC

īAlso provides additional processing to improve the image quality:

ÁHDR extracts maximum image detail in high contrast scenes

ÁDe-Warp: Fisheye lens or low-cost lens geometry correction

Á Image Enhancement

Å ISP Benefits:

ī i.MX 8M Plusôs ISP architecture enableslow latency and high performance. ISP receives pixels directly from camera input.

ī ISP embedded in the Applications Processor provides a lower cost vision system. No need for an external ISP IC.

ī Integrated ISPs in the processor support a higher product longevity. i.MX 8M Plus longevity is 15 years.

īHigh-definition camera modules rarely come with embedded ISP, rely on a processor ISP.

Image Sensor Output ISP Output


