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I.MX 8M BEFI = RIS

i.MX 8M Quad &%l i.MX 8M Mini FZ&% i.MX 8M Nano &% i.MX 8M Plus F&7%

Available NOW Available NOW

Available NOW Available NOW
i.MX 8M Quad i.MX 8M i.MX 8M Mini LMX 8M Mini i \isgM Nano  MX 8M Nano  1-MX 8M Nano i.MX 8M Plus i.MX 8M Plus
i MX 8M Dual Quadlite  Quad/Dual/Solo QuadLite/  5yadpualiSolo QuadLite/ ~ QuadUltral.ite/ Quad/Dual QuadLite
DualLite/ DualLite/ DuaIUItraLl_te/
SoloLite SoloLite SoloUltralLite
17x17 Package Pin Compatible 14x14 Package 15x15 Package
Advanced Audio, Voice, 4K Video, ~ Advanced Audio, Voice, HD Video Low-Cost Audio, Voice, 3D Low-Cost Edge M,I;:d\\i:rlfc):g’d Irlt/cllljjlzmildlig-r’
HDR, 3D GPU w/ OpenCL, (2-way), 3D GPU, Power Efficient GPU w/ OpenCL, Power Processing. Power . ! ,
- - 9, Voice, HD Video (2-way), 3D GPU, Power
Broad Connectivity 14FF Efficient 14FF Efficient 14FF ' ’ ’

Efficient 14FF

Software Compatible (including GPU Tools)

Scalable series of FOUR Arm V8 64-bit (/32-bit) based SoC Families
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Machine Vision and Robot Controller - Safety, Security and Surveillance - Surround sound and sound bars
Industrial Computer, Gateways, HMI - Fleet Analytics - Audio/video receiver
Printers and Scanners - Traffic Monitor and Flow Optimization - Immersive Audio Products
Machine Visual Inspection - Vision Payment Systems - Wireless or networked smart
Factory Automation - Targeted Advertisement speakers

Service Drones Personal Assistant

Alarm and Al Server Hubs Voice-assisted products

Home Patient and Elderly Monitor
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Video Decode

4Kp60 HEVC, VP9,
4Kp30 H.264, legacy codecs

Video Encode

None

Connectivity

PCle, SDIO, USB

Audio

Tx+Rx

Expansion 1/O

2x USB3.0, 2x PCle Gen 2

20x 12S TDM (32b @384KHz), S/PDIF

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
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 e Il':)l?nDeiA'é%DR‘l
3D - GC7000L 2D - GC320 GC7000UL s
GPU (OpenGL® ES 2.1/3.0/3.1, 3D — GC NanoULTRA (OpenGL ES 2.1/3.0/3.1, - (OpenGL ES 2.1/3.0/3.1
™ . . it
OpenCL™ 1.2, Vulkan®) (OpenGL ES 2.1) OpenCL 1.2, Vulkan) 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
Al/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 768KiB + 32KiB
Camera 2x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 2 LAIHICE] (4"a”ﬁ)D’|§)'SPS (EFETPREe
. HDMI 2.0a Tx, MIPI DSI (4-lane), ) ) HDMI 2.0a Tx (eARC),
Display eDP; HDR10, HLG, Dolby Vision IXMIPI DSI (4-lane) 1 MIPI DS (4-lane) MIPI DSI (4-lane), 1x LVDS (8-lane)
OSD Overlay 4Kp60 1080p60 1080p60 - 4Kp30

1080p60 HEVC, H.264, VP9, VP8

None

None

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

1080p60 H.264, VP8

None

None

1080p60 H.265, H.264

PCle, SDIO, USB

20x 12S TDM (32b @384KHz), 8ch
PDM DMIC input, S/PDIF Tx+Rx

2x USB2.0, 1xPCle Gen 2

SDIO, USB

12x 12S TDM (32b @384KHz),
ASRC, 8ch PDM DMIC input,
SIPDIF Tx+Rx

1x USB2.0

SDIO, USB

1x USB2.0

PCle, SDIO, USB

12x 12S TDM (32b @384KHz), ASRC, 8ch 18x 12S TDM (32b @384KHz), ASRC, 8ch
PDM DMIC input, S/PDIF Tx+Rx

PDM DMIC input), S/PDIF Tx+Rx

2x USB 3.0, 1x PCle Gen 3

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

14nm FinFET

Network, 1x GbE, 2x SD/eMMC, MLC/SLC
Storage NAND

Process 28nm

Package 17x17mm, 0.65mm

14x14mm, 0.5mm de-pop

Highlighted Feature

1x GbE, 3xSD/eMMC, MLC/SLC

NAND
14nm FinFET
14x14mm, 0.5mm de-pop

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

14nm FinFET
11x11mm, 0.5mm de-pop

2X GbE (1x TSN), 2x CAN-FD,
3x SD/eMMC, MLC/SLC NAND

14nm FinFET
15x15mm, 0.5mm de-pop




I.MX 8M PLUS S

Machine
Learning

Advanced
Multimedia

Industrial
Network &
Reliability

Performance &
Connectivity

Capability

Machine Learning

Vision System

Voice

HD Video

3D/2D Graphics

Advanced Audio

Industrial
Network

Memory
Reliability

Real time
Processing

High Performance
Low power

Display Interfaces

High-Speed
Interfaces

e e ~e —e

Feature
Neural Processing Unit (NPU) up to 2.3 TOPS

Up to 2 cameras (2x MIPI-CSI), 1080p60;
Image Signal Processor (ISP) up to 375MPix/s, HDR,
de-warp

Low Power Voice Accelerator,
8ch-PDM digital microphone input.

1080p60 video decoding, (H.265)
1080p60 video encoding, (H.265)

2D and 3D GPU - 1Gpix/s

OVG 1.1, OGLES 3.1, Vulkan, OCL 1.2 FP

18x 12S TDM, DSD512, SP/DIF Tx + Rx, 8-ch PDM
HDMI 2.0b Tx + eARC, ASRC

2x Gigabit Ethernet (1x w/ TSN) 2x CAN-FD

ECC in L2, In-line ECC on DDR bus
14FF process

Cortex-M7 @800MHz

4x CortexA53 @1.8GHz,

14nm FinFET, Low Power, high performance
MIPI-DSI, HDMI 2.0b, LVDS 4/8-lane, supports
2x1080p60 or 1x4kp30

2xUSB 3.0 (5Gb/s each) PCle 3.0

3x SDIO 3.0 800Mb/s

Benefits

Edge Inference and intelligence

No cloud dependency, privacy, better user experience

4K Vision / 1080p Stereo Vision.

HDR extracts the maximum image details in high contrast scenes
De-Warp: Fisheye lens correction reduce overall optical system cost
Voice systems processed at the edge.

Privacy, better user experience, no cloud dependency
Low noise and cost-effective microphone system

High resolution video compression for cloud upload or local storage
H.265 compression is twice more effective than H.264

3D and 2D graphics for rich HMI and user experience

Vulkan requirement for Android 10 onwards

Latest audio technology including Immersive audio support
eARC for high-quality audio for cost-optimized soundbars

Low latency industrial network for precise control

robust industrial control network

Gateway application with dual Ethernet.

High Industrial system reliability for Safety Industrial Level SIL3.
Low SER rates

High real-time processing power, Cortex-A complex off loading
Eliminating an external MCU

Applications running <2.0W. Deep Sleep Mode < 20mW

Multiple display interface options working simultaneously.

Fast connections to Wi-Fi, FPGAS, co-processors.
Fast data transfer, e.g., media files
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Quad Arm® Cortex-A53 up to 1.8 GHz (up to 20,988 DMIPS)
+ ARMvS fully 64-bit capable, 512KB L2 cache (ECC)
Arm Cortex-M7 up to 800MHz with 512KB RAM (ECC)
Voice Acceleration co-processor:

HiFi4 DSP up to 800MHz with 256KB RAM (ECC)
Machine Learning (ML) accelerator: 2.3 TOPS performance

Package:
#1 FCBGA 15x15mm, 0.5mm pitch, depop (consumer and industrial)
Operating System targets: Linux OS, Android OS, HiFi4 SDK, FreeRTOS

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

Feature Highlights:

» External memory: x32/x16 LPDDR4/DDR4/DDR3L (Inline ECC)

» 3x SDIO3.0/eMMC5.1

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

* NAND Controller (BCH62)

* SPI NAND

» Graphics processors:

» GC7000UL (3D GPU, 2-shaders, OpenGL® ES 3.1, Vulkan®, Open CL™ 1.2 FP)
+ GC520L (2D GPU, OpenVG™ 1.1)

» Video processors: 1080p60 H.265, H.264, VP9, VP8 decode

» 1080p60 H.265, H.264, VP8 encode

» Display controllers (up to 3 simultaneous displays):

+ 1x HDMI 2.0a Tx (eARC) with PHY

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

+ 1x MIPI-DSI (4-lane) with PHY

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

* ISP 12MP resolution, 2x187MP or 1x375MP input rate, HDR, Dewarp

* Audio: 18x I12S TDM (32-bit @ 768KHz), DSD512, SP/DIF Tx + Rx

» 8 channel PDM microphone input

* eARC, ASRC

* 2x USB 3.0/2.0 Type C with PHY

» 1x PCle Gen 3.0 (1 lane) with L1 Substates for fast wake from low power mode
» 2x Gigabit Ethernet with IEEE 1588, EEE and AVB (one with TSN, but no EEE)
« 2x CAN-FD

Security

TrustZone

DRM Ciphers

Secure Clock

eFuse Key Storage

Random Number

32KB Secure RAM

System Control

Smart DMA x3
XTAL
PLLs

Watchdog x3
PWM x4
Timer x6

Secure JTAG

Temperature Sensor

I.MX 8M Plus

Main CPU Platform

Quad Cortex-A53
32KB I-cache 32KB D-cache

NEON FPU

512KB L2 Cache (ECC)
Secondary Cores

HiFi4 DSP Cortex-M7

768KB On-chip RAM (ECC)

Machine Learning

Machine Learning accelerator: 2.3 TOPS

Graphics
3D Graphics: GC7000UL
2D Graphics: GC520L

Video

1080p60 H.265, H.264, VP9, VP8 decoder
1080p60 H.265, H.264 encoder
Vision
Camera ISP, 12MP res., up to 375MP/s
2x MIPI-CSI (4-lane) with PHY

Display
HDMI 2.0a Tx (eARC) with PHY
MIPI-DSI (4-lane) with PHY
1x LVDS Tx (4 or 8-lane) with PHY

Audio

18x 12S TDM (32b @768KHz)
SP/DIF Tx & Rx
eARC (HDMI)
ASRC

8ch PDM Microphone Input

Connectivity and 1/0
2x USB 3.0/2.0 OTG with PHY

2x Gb ENET with IEEE 1588, AVB
(One also supports TSN)

2x CAN-FD

1x PCle Gen 3 — 1-lane
L1 Substates

4x UART 5Mbps
5x I12C, 3x SPI

External Memory

Xx16/x32 LPDDR4/DDR4/DDR3L
(Inline ECC)

3x SDIO3.0/MMC5.1

Dual-ch QuadSPI (XIP) or
1x OctalSPI (XIP)

NAND Controller (BCH62)
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Connectivity ML, Graphics, Video Control/Vision Key Performance Req.
; « 1080p video encode
Processing a, + 2x PCle and Gb Ethernet
= Wi-Fi
@‘ ¢' Real-Time - 2x MIPI-CSI cameras w/ ISP
B Bheioot o PCle or SDIO 4x Cortex-A53  |Cortex-M7ly 2% CAN-FD Control

-— 1.8GH oompizfll ST T L
Cloud o = BT Combo @1.5GHz | @S00MHz

- - - ; Stereo
Connection RGMII Ethernet Machine zise . 2% MIPI-CSI Visi
GbE PHY - Learning 15100

£ =55
h.265/4 encode

i RGMII ﬂ|
=
Local SD Card S SDIO > 20730 Graphics | Ethernet
storage

TSN Time Sensitive Network
— oCle L;g;:;e:é:é: Automation & Control Critical Applications, Audio, Video
FPGAorASIC g = . -
ENIEEN
Inline ECC ¥16 or x32 SDIO .
Key Functions:
FDDRA - » Object detection (MobileNet-SSD,
or DR Resnet-SSD)
» Connected to industnal network
» Cloud connection for remote monitoring
Qverview: - Ensure system reliability
Stereo vision camera feeds, connected to industrial network, connection * Recognition

to the cloud, object detection with Machine Learning at the edge
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1-2 local cameras
up to 375Mpixel/s total
(YUV, RGB, Bayer RAW)

i.MX 8M Plus
.’ =) cry

e

2x 4-lanes MIPI inputs

Gig Ethernet

‘j i Gig Ethernet4 Video
; ,, Decoder

Machine

i eMMC 5.1
Learning
Accelerator

PCle 3.0

Arbitrary number of USB or
network cameras, limited only
by 1/0 bandwidth (YUV, JPEG,

H.264, H.265)
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Service Robot Applicationgthirdparty)

OpenCV Open VX
oma

EtherCAT Libmodbus

RTCAN LinuxPTP

Industrial Robot A

Robot Geometry Library

lications (third

Robot SW Component

Robot Description Language

Preemptable Remote
Procedure Calls

Pose Estimation

Localization Mapping
Navigation

Xenomai 3 (dual core,
Cobalt

FreeRTOS

Secure
boot

Enhanced
OpenSSL

Dm-verity

Medical Robot Applications (hird

[ [ e

Enhanced
eCryptfs

SE-Linux

Highlight : Smart, Security, Real-Rime,
Reliability
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NPU

t 1
AXI AHB
Interface Interface

Host Interface

Memory Controller

Vision Front End and Scheduler

NPU Modules

S

Universal Storage Cache
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- TensorFlowiREURJELHZZL
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https://www.tensorflow.org/lite/quide/ops compatibilitv

- (EFOSSEENIEEIFFIRER Z(90 Eigen, GEMMLOWP)

TensorFlow Lite
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https://www.tensorflow.org/lite/guide/ops_compatibility
http://eigen.tuxfamily.org/
https://github.com/google/gemmlowp
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- TEHEITRIHER N EIET: TensorFlow, TF-Lite, Caffe,
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NN Application

Y Y

¥

F 3

v

High NN libraries
TensorFlow, Caffe,...

Android NN

F Y

NEON
backend

Cnrtex A
CPU

CL
backend

HAL driver

I

Arm NN

A T O N

PUBLIC

ML Partner
B - . W backend

I

Partner
IP driver

F

hJ

Partner
IP
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Android N5

- 5TensorFlow LiteZS{URVE425H

TensorFlow Lite

- “Ba"EAAndroid BSPEI—ERH S B

- NXPIERMS LinuxhR2SERIBVEEN

Android HAL

NN =178 (RT) FE

OVXLIB (OVX Wrapper)

TR IR ERAYOpenV XIREIFERE (Z3H)

NPU (i.MX 8M Plus)
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ModelRunner - HTTP/UNIX RPCH, FITESATGSISNNE. SPERISHHERL QUQML {4

ARM HHEIEE(ACL)

NN =TI (RT) e

OVXLIB (OVX Wrapper)

DeepViewRT (C API)

NN-AP{IEESCIR

OVXLIB (OVX Wrapper)

TR IES FRRYOpenV XIRFIAER? (ZiHH) TR EE FRRIOpenV XBRFIAER: (Z1EH)

CPU (CortexcAS3 or AT2) ﬁ NPU (aixampius) | MOU | CPU (CoreANEON ﬁ NPU (LMX BM Plus)

*Qt/QML and Gstreamer 1H{HIGE2021 T2
ModelRunner APIL TR HETES |22
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