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High Performance
Real-time Processing

Cortex-M7 up to 1GHz (RT11xx)
(50% faster than current existing M7 products)

Cortex-M33 up to 300MHz with Trust Zone
(RTEXX/5%X)

Up to 600MHz DSP and other co-processor
accelerators (RT6xx/5xx)

Up to 5MB On Chip SRAM

High Level of Integration

High Security enabled by AES-256, HAB and
On-the-fly QSPI Flash Decryption

GPU2D, 2D graphics acceleration engine with
Parallel & MIPI DSI/CSI

LCD display controller up to WXGA (1366x768)

Digital microphone and 12S interfaces for
multichannel, high performance audio and voice

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

&

Low BOM Cost

Competitive Pricing
— starting @ $0.99 100K RSL

Fully integrated PMIC with DC-DC

Low cost packages enabling 4 layer (BGA) & 2
layer (LQFP) PCB design

Quad/Octal Serial and SDRAM interface

Easy to Use

MCU customers can leveraging their current
toolchain (MCUXpresso, IAR, Keil)

Rapid and easy prototyping and development with
MCUXpresso software and tools, partner solutions
and the global ARM ecosystem

Single voltage input simplifies power circuit design
Scalability to LPC, Kinetis & i.MX RT products

Lo |
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I.MX 6QuadPlus : : -
,l,Q i.MX 8 Family @@“ [ iMx 8M Plus
o . i .. 2.3TOP NPU, Vision (ISP),
= I.MX 6Quad Advanced Graphics, Vision & Performance 1080p video encode/decode,
b= 7 advanced HMI, multi-display
i.MX 6DualPlus USB3/2xGbE/PCle
o . .
g ¥ i.MX 8M Family )
-B3 I.MX 6Dual General Purpose I.MX 8M *
S 7 Edge Processing 4K HDR, 4K video decode,
c I.MX 6DuallLite advanced HMI, multi-display o
3 ¥ USB3/GbE/2xPCle S
o - ©
O I.MX 6Solo =
i i . . S
S R 1.MX 8X Family i MX 8M Mini 5
S 1.MX 6SoloX Safety Certifiable & Versatile multimedia o
"8 ) ‘If _ Efficient Performance applicati.ons processor with o g
I.MX 6SoloLite ArM @ V8-A (32-bit/ 64-biy 1080p Vldr?O encodle:/depode, Sl
\ HMI graphics acceleration, <7
i.MX 6SLL i.MX 7 Family e« LEEEBFOE =
i MX $UItraLite Flexible Efficient Connectivity g
. o
: _ _ 1.MX 8M Nano S
.MX fljU LL i.MX 7ULP Family Entry-level multimedia o
. Ultra-Low Power with Graphics applications processor with o
.MX 6ULZ Arm®V7-A @25 HMI graphics acceleration,
Arme®v7-A \ USB/GbE




Video Decode

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

Video Encode

None

Connectivity

PCle, SDIO, USB

Audio

Tx+Rx

Expansion I/O

2x USB3.0, 2x PCle Gen 2

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

H =
MX 8M RFF=mITEtak
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
Prcg;fﬂgn 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 e 'I-r'::?qzi“cl?m
3D - GC7000L 2D - GC320L GC7000UL 3§EG%$g§8bL
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
v .1/3.0/3.1,
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 868KiB
Camera 2x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) ZRINIA G - Jene), Bl (e
exposure HDR)
. HDMI 2.0a Tx, MIPI DSI (4-lane), i ] HDMI 2.0a Tx (eARC),
Display eDP;: HDR10, HLG, Dolby Vision 1x MIPI DSI (4-lane) 1x MIPI DSI (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.264, VP8

PCle, SDIO, USB

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

1080p60 H.265, H.264

PCle, SDIO, USB

None

SDIO, USB

None

SDIO, USB

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

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

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

1x USB2.0

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

1x USB2.0

2x USB2.0, 1xPCle Gen 2

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

2x USB 3.0, 1x PCle Gen 3

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

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

14nm FinFET 14nm FinFET 14nm FinFET 14nm FinFET

Network 1x GbE, 2x SD/eMMC,

, MLC/SLC NAND
Storage

Process 28nm

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
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Feature Highlights:

Quad Arm® Cortex-A53 up to 1.8 GHz
Arm v8 fully 64-bit capable, 512KB L2 cache (ECC)
Arm Cortex-M7 up to 800MHz with 512KB RAM (ECC)

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

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

Package: 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)
External memory:

- 32-bit LPDDR4/DDR4 (Inline ECC)

- 3x SDIO3.0/eMMC5.1

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

- NAND Controller (BCH62)

- SPI NAND

Graphics Processing Unit (GPU):

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

- GC520L (2D GPU, OpenVG™ 1.1)

Security
Arm® TrustZone®
DRM Ciphers
Secure Clock
eFuse Key Storage
Random Number

32 KB Secure RAM

System Control

Smart DMA x3
XTAL
PLLs

Watchdog x 3

PWM x 4
Timer x 6
Secure JTAG

Temperature Sensor

Main CPU Platform

2 x/4 x Arm Cortex®-A53
32 KB I-cache 32 KB D-cache
Arm Neon™ FPU
512 KB L2 Cache (ECC)
Secondary Cores
Cadence® Tensilica® HiFi 4 DSP . Cortex-M7

868 KB On-Chip RAM

Machine Learning
Neural Processing Unit: 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
Dual Camera ISP (2 x HD/1 x 12MP) HDR, dewarp
2 x MIPI-CSI (4-lane) with PHY

1.MX 8M Plus

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

Audio
18 x I°S TDM 32 bit at 768 kHz
SP/DIF Tx and Rx
eARC (HDMI)
ASRC
8-ch. PDM Microphone Input

Connectivity and /O
2 x USB 3.0/2.0 Dual-Role with PHY

2 x Gbit Ethernet with IEEE® 1588, AVB
(One also supports TSN)

2x CAN/CAN FD

1 x PCle® Gen 3 — 1-lane
L1 Substates

4 x UART 5 Mbit/s, 6 x I°C, 3 x SPI

External Memory

16/32-bit LPDDR4/DDR4
(Inline ECC)

3 x SDIO3.0/MMC5.1

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

NAND Controller (BCH62)
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Video Processing Unit (VPU):

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

- Encode: 1080p60 H.265, H.264

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

Vision:

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

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

Audio:

- 18x 12S TDM (32-bit @ 768KHz), DSD512, SP/DIF Tx + Rx
- 8 channel PDM microphone input

- eARC, ASRC
Connectivity and 1/O:

Security
Arm® TrustZone®
DRM Ciphers
Secure Clock
eFuse Key Storage
Random Number

32 KB Secure RAM

System Control

Smart DMA x3
XTAL
PLLs

Watchdog x 3

PWM x 4
Timer x 6
Secure JTAG

Temperature Sensor

2 x/4 x Arm Cortex®-A53
32 KB I-cache 32 KB D-cache
Arm Neon™ FPU
512 KB L2 Cache (ECC)
Secondary Cores

Cadence® Tensilica® HiFi 4 DSP Cortex-M7

868 KB On-Chip RAM

Machine Learning
Neural Processing Unit: 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
Dual Camera ISP (2 x HD/1 x 12MP) HDR, dewarp
2 x MIPI-CSI (4-lane) with PHY

i.MX 8M Plus

Main CPU Platform

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

Audio
18 x IS TDM 32 bit at 768 kHz
SP/DIF Tx and Rx
eARC (HDMI)
ASRC
8-ch. PDM Microphone Input

Connectivity and I/0
2 x USB 3.0/2.0 Dual-Role with PHY

2 x Gbit Ethernet with IEEE® 1588, AVB
(One also supports TSN)

2x CAN/CAN FD

1 x PCle® Gen 3 — 1-lane
L1 Substates

4 x UART 5 Mbit/s, 6 x I°C, 3 x SPI

External Memory

16/32-bit LPDDR4/DDR4
(Inline ECC)

3 x SDIO3.0/MMC5.1

[ I-ch. QuadSPI (XIP) or
1 x OctalSPI (XIP)

NAND Controller (BCH62)

- 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/CAN FD
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SEHY 1

REAL-TIME EDGE SOFTWARE OVERVIEW (FORMERLY KNOWN AS OPEN IL)

Real-Time System

Real-time Linux enabled with
PREEMPT_RT

U-Boot based baremetal
framework low latency scenarios

Real-time operating system on
Cortex-A cores and Cortex-M
core for low latency

Jailhouse as partitioning
hypervisor for hardware
resource partitioning

Real-Time Networking

IEEE802.1AS clock
synchronization

TSN standards implementation

TSN Configuration with Linux tc
command and NETCONF/YANG

GenAVB/TSN stack
Network redundancy for

seamless recovery with
802.1CB, HSR and ERPS

Protocols

IGH EtherCAT master stack and
EtherCAT-capable native drivers

CANopen over EtherCAT
framework based on IGE CoE
interface and multiples axes
control

OPC-UA and OPC-UA pub/sub

FlexCAN and CANopen

10
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Real-Time

Edge Software
(e.g. TSN, Industrial
Protocols)

LS1028A

SeRkiRit

Layerscape LS1028

802.1AS 802.1AS 802.1A

i.MX 8M Plus Lidar module
(Yocto)

(ISP + Al

algorithm)

(M7 for 2*CAN,
4* UART)

I IZ *MIPI-CSI

Camera

i.MX RT1170

sensors Motor control

(/o ISP)

PUBLIC 11 m



BEHDSGCAE4E2EE: REAL-TIME EDGE

_______________________________________________________________

Real-time Networking Protocols

Real-time System

|IGH EtherCAT master
CoE
EtherCAT CoE 8 axes control

A cores and A and M cores,
IP peripherals IP peripherals

Dynamic TSN network Over TSN protocols
configuration

srLJJas:er TSN Real-time
traffic processing |
NETCONF/YANG OPC-UA libbee libnfc-nci Industrial protocols Industrial protocols
PC-UA pub/: i
802.1AS-2020/1588 PTP OPC-XA publsub libblep
Traffic control CLI CANOpen Graphic

Kernel driver RT RT Linux® in inmate
preempt compatible

RTOS in inmate

802.1Qav = 802.1CB CAN-FD Zigbee®/NFC/BLE
802.1Qbv 802.1AS Native EtherCAT master device driver

TSN EtherCAT Modbus CAN RS485 BLE Zigbee Thread® Wi-Fi® NFC

802.1Qci 802.1Qbu

Latency optimization on

kernel/userspace Baremetal in inmate

| : |
: ! |
! |
| | |
| { |
| | |
| ! E
| i :
| | :
| i |
| | |
i : :
| | |
i i HW resources HW resources :
| | assignment assignment |
! : .
802.1Qat i | |
| | |
1 | :
| | .
. : |
| : i
i i |
| i |
| | |
| i |
! I !
! | I
| | |

Layerscape® i.MX 6 series i.MX 8 series SJA1105
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Extensive portfolio & Industrial application best fit

Performance

High performance

controllers
TSN gateway /
switch

* High performance controllers
* Master RT networks
* TSN End point solutions.

Industrial
Networking

High performance MCUs
TSN End point solutions.

solutions
(RT protocols
+ TSN)

Purpose-built,
dedicated SoC platforms

AN
I

Functional Integration

PUBLIC 13 M:



ZIFTSNMXGH: LAYERSCAPE LS1028A

Dual core Arm® Cortex® A72
64 bit processors

Trust Arm Arm
Architecture V8 A72 V8 A72
SEC
-2 CaChe Integrated ECC
DDR4/DDR3L
GPU and LCD
Controller ¥
DisplayPort PHY
4K Display
Next Generatlon Ethernet Integrated TSN

Controllers with TSN Switch

(TSN Endpoint) L



ZIFTSNHEERIBSR: i.MX RT1170 CROSSOVER PROCESSOR

Single core Arm Cortex-M7 @ 1000 MHz+

EdgelLock Security «<——  EdgeLock Arm® V7

Cortex-M7 and M4

QuadSPI with Execute in
Place (XIP)

Includes

Parallel, MIPI-
512KB TCM

2MB+ SRAM

Parallel, MIPI-

v

IEEE 1588 with TSN
MACs

PUBLIC 15 M:



ZIBTSNBAIRADT S i.MX 8M Plus

Machine Learning Accelerator

: : 2.3TOPS

Machine Learning Accelerator (1GHz) (23TOFS)

« Primary Use: Multi-camera classification/detection T
4X Arm Cortex®-A53

32KB I-cache 32KB D-cache

Quad Arm® Cortex-A53 (up to 1.8GHz) o

512KB L2 Cache (ECC)

* Primary Use: Speech command recognition,
object detect/classification Secondary Cores

HiFi4 DSP Cortex-M7

868KB On-chip RAM (ECC)

Cortex-M7+HiFi4 DSP (800MH2z)
« Primary Use: Keyword detection, sensor fusion

Video

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

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

PUBLIC 16 m



i.MX 8M PLUS &ML TRERTT

Weights

Controller : :
Matrix Multiply

Array

DMA with
Compression,
Decompression

Activation, Pooling

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

- CPU for non-convolutional layers and custom operations

- Data compression: Reduces bandwidth between NPU and system DRAM

- Specialized NN hardware supports activation and pooling Supports variety of NN topologies:
- Convolutional (CNN): MobileNet, YOLO, etc.
- Recurrent (RNN, GRU, LSTM): Deep Speech 2, etc.

17



i.MX 8M PLUS ISP (Elg4-IEE5T)

- Image Signal Processor (ISP) basic function
- Converts the image color code from raw Bayer (output of the image sensor) to YUV so it can be processed by the SoC

- Also provides additional processing to improve the image quality:
= HDR extracts maximum image detail in high contrast scenes

= De-Warp: Fisheye lens or low-cost lens geometry correction
= Image Enhancement
- ISP Benefits:

- I.MX 8M Plus’s ISP architecture enables
- ISP embedded in the Applications Processor provides a [ower cost vision svstem. No need for an external ISP IC.

- Integrated ISPs in the processor supporta higher product longevity, i.MX 8M Plus longevity is 15 years.
- High-definition |

, rely on a processor ISP.

Image Sensor Output

18

. ISP receives pixels directly from camera input.

Lo |



i.MX 8M PLUS ISP (BEl&41B8g ) MNBEE

______________________ | YChCra20
4 data lanes 266 MHz | | YCbCr422
1 clock lane o 1 RAWS
1.5 Gbps per lane 500 MHz : I RAWI10
Up to RAW VIR =8@ Pixel clock

e MIPI-DPHY gme
Controller

YCbCr420

4 data lanes YCbCr422
1 clock lane RAWS SoC
1.5 Gbps per lane 266 MHz**1 RAW10
Up to RAW14 VI2IR=88 pixel clock | Interconnect

Controller

*If there is only one MIPI-CSI device connected,
The higher clock speed and bandwidth can be used

*\When 2x MIPI-CSI devices are connected, each
interface supports only the 266 MHz pixel clock

Dewarp ENgine g o

19 INK



i.MX 8M PLUS H&ZMLZaTREATT

1 1
AXI AHB
Interface | | Interface Tensor Processing Core

Host Interface Memory Controller (3 instances on i.MX8M Plus)
INT 8/16b, FLOAT 16b

Programmable Engine Unit
(1 instance on i.MX8M Plus)

Vision Front End and Scheduler Non-convolution layers.
128-bit vector processing.

Multi-lane processing for data
INT 8/16/32b, FLOAT 16/32b. — shuffling, normalization,
Most flexible programming unit to pooling/unpooling, LUT, etc.

handle everything else Network pruning support, zero

skipping, compression
Vision Engine

Provides advanced image
rocessing functions.
b J Neural Network Core
(6 instances on i.MX8M Plus)
2.3 TOPsINTS8

: NPU Modules
Universal Storage Cache :
1 inst  MX8M Pl Handle Convolution Layer + RELU

(1 instance on i. us) + Max Pooling, and Compute

: Bounded Fully Connected Layers
Local memory and L1 cache to pass Universal Storage Cache 4 y
data amongst NPU modules

NPU

PUBLIC 20 M:
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1 G PyTorch
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© caffe? €) ONNX

elQ inference

Applications running on EdgeVerse processors

SERN =t ABERA ZEIFNE SHERIZER
°Q
oo
elQ inference with...
TFLite TFMicro Glow DeepView™ TFLite Arm NN I(?)L:\:ll::ﬁe DeepView™

v v v v v v v v
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HF/RiaE00E: DeepView" Bring Your Own Data Workflow (BYOD)

- Data Sat Coratar Salact New Modet or (IR
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HFEG5EE DeepView" Bring Your Own Model Workflow (BYOM)

~ O R 0 O 0 O 0
e O R/1OCO
Pk Y Y Y N Y Y
et TAR Y Y Y Y Y Y
S Y Y Y Y Y Y
R N N
SITOCe Y Y N N Y
e Y Y N Y Y
=4 Y Y N
RITOCO
O 0 Y Y N

Notes: (1) RTM is for DeepViewRT
(2) q is for quantized

PUBLIC 23 m
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Hardware:
Software:

HES:

i.MX 8M Plus EVK

Linux_IMX_5.4.70-2.3.2, TFlLite 2.4.0, DeepViewRT 2.4.24

Models Time per inference (ms)
INT8 model performance on i.MX 8M Plus CPU and NPU
NPU 1x A53 (1.8 GHz) CPU

inception v1 INT8 343.48 5.80
inception v2 INT8 529.75 7.35
inception v3 INT8 1266.28 17.12
inception v4 INT8 2658.42 33.17
mobilenet vl 100 224 INT8 153.49 2.72
mobilenet v2 100 224 INT8 119.68 3.02
deeplabv3 mnv2 pascal guant 1089.63 200.08
ssd_mobilenet 210.42 12.76
ssd_mobilenet v2 coco gquant 273.32 16.29
ssd _mobilenet v2 face quant 269.87 7.31

Models Time per inference (ms)
INT8 model performance on i.MX 8M Plus NPU DeepViewRT TFLite
mobilenet vl 1.0 224 (Per channel) 4.51 6.53
mobilenet vl 1.0 224 (Per tensor) 3.38 -
mobilenet v2 1.0 224 (Per channel) 6.75 7.84
mobilenet v2 1.0 224 (Per tensor) 4.01 -
mobilenet _ssd v1 300(Per channel) 12.59 16.46
mobilenet ssd vl 300(Per tensor) 8.67 -
mobilenet _ssd v2 300(Per channel) 16.57 20.15
mobilenet _ssd v2 300(Per tensor) 10.92 -

25

20
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10
-l
,

mobilenet_v1
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