
Hello (Industrial) Cloud

Building cloud-connected industrial machines
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Our Presenters
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TI Processors | AM243x MCU device

MCU functional block diagram PHYTEC System-on-Module
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phyCORE-AM64x populated with 

AM2434

https://www.phytec.com/product/phycore-am64x/
https://www.ti.com/product/AM2434
https://devices.amazonaws.com/detail/a3G8W000000NPnvUAG/phyCORE-AM64x-Development-Kit


TI Processors | AM64x MPU device

MPU functional block diagram PHYTEC System-on-Module

4

phyCORE-AM64x populated with 

AM6442

https://www.phytec.com/product/phycore-am64x/
https://www.ti.com/product/AM6442
https://devices.amazonaws.com/detail/a3G8W000000NPnvUAG/phyCORE-AM64x-Development-Kit


TI Processors | AM64x AWS IoT Greengrass
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SK-AM64 phyCORE-AM64x Development Kit

https://devices.amazonaws.com/detail/a3G8W000000NPnvUAG/phyCORE-AM64x-Development-Kit
https://devices.amazonaws.com/detail/a3G8a000000TzwWEAS/AM64x-Starter-Kit-for-the-Sitara-AM64x-Processor
https://devices.amazonaws.com/detail/a3G8a000000TzwWEAS/AM64x-Starter-Kit-for-the-Sitara-AM64x-Processor
https://devices.amazonaws.com/detail/a3G8W000000NPnvUAG/phyCORE-AM64x-Development-Kit
https://devices.amazonaws.com/detail/a3G8W000000NPnvUAG/phyCORE-AM64x-Development-Kit


TI Processors | Demo video
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http://4com/titv/deliverables/2022/26639_Electronica/26639_Electronica_Phytec_Robot_Demo_V4.mp4


Demo Overview
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AWS IoT Greengrass

Containers ML Models Applications Other

Components (Public + Custom)

Greengrass Nucleus

AWS IoT 
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Demo application – Building Blocks
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phyBOARD-AM64x Hardware

AWS IoT Greengrass

Embedded Linux (TI yocto)

Java Runtime Environment

Plotter Component



Plotter Component
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Single IPC API to publish to AWS IoT Core

• Input → process sensor values

• Create message containing telemetry data

• Create a publish request specifying topic, message, QoS

• Publish to AWS IoT Core using IPC  
ipc_client.new_publish_to_iot_core()

Publish to 
telemetry topics

Sensor values

Collect and send telemetry data to AWS IoT Core



Transform data with built-in functions

Filter - retain only the data you want

Enrich - with context from AWS services or 
external sources

Route - send your data to over 20 AWS 
services and third-party services

IoT Core - Rules Engine
Pre-process data, and make it available to 20+ services 
for analytics, reporting, and visualization

Select data from plotter telemetry topics

IoT Rule Action

• Send this data to Asset properties in AWS IoT SiteWise

AWS IoT Core

IoT rules

AWS IoT 

SiteWise
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Collect - using protocols such as Modbus, 
OPC-UA, EtherNet/IP, MQTT

Model – create virtual representations of 
physical assets and data streams, and 
compute metrics

Monitor – via fully managed web 
applications

AWS IoT SiteWise

Collect, organize and analyze industrial data at scale

Create a Model for the Plotter

Plotter

Attributes Measurements
Metrics and 
Transforms

AWS IoT 

SiteWise

AWS IoT 

TwinMaker

Instantiate the model as a specific Asset

Asset Properties → SiteWise Time series 
database
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Model: Create a knowledge graph of devices, 
equipment, spaces and processes 

Connect: Access data where it lives

Compose: Create interactive 3D views of your 
environment combined with data

AWS IoT TwinMaker
Create digital twins of real-world systems

Create an Entity to represent the plotter.

Add pre-built components to fetch attributes and 
measurements from SiteWise

Create a scene with the plotter

Add tags, rules and alerts in the scene

AWS IoT 

SiteWise

AWS IoT 

TwinMaker

Amazon 

Managed 

Grafana

Dashboard
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Amazon Managed Grafana

TwinMaker Toolkit

Low-code app: TwinMaker Plug-in for Grafana

Developer SDK: Custom app development

Open-source GitHub: Sample code, tutorials, etc.

AWS IoT 

TwinMaker

Amazon 

Managed 

Grafana

Dashboard

Add AWS IoT TwinMaker as a data source 

Create a dashboard with panels for the plotter 
scene as well as asset properties

A fully managed service based on open-source 
Grafana 
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hello (industrial) cloud

Industrial Ethernet meets AWS Cloud

November 2022
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• CNC style pen plotter

• Daisy Chain Topology using EtherCAT

• Secondary devices are controlled/synchronized in 

real-time by the Main device

• Each secondary device drives its own stepper motor, 

one for each axis of the pen plotter

hello (industrial) world – Last Webinar

PHYTEC Industrial Ethernet Demo
phyCORE-AM6442 Demo Overview

PHYTEC Pen Plotter v2

PHYTEC Pen Plotter v1

• Daisy Chain Topology (EtherCAT, EtherNET/IP, Profinet)

• Real-time LED control across the secondary devices

• CNC style pen plotter

• One-to-one topology using EtherCAT 

• Three secondary devices consolidated into one:

• Each motor driven by independent Cortex-R5F

• Motors controlled and synchronized in real-time using IPC

x

y

z



hello (industrial) cloud
AM6442 Demo Overview

PHYTEC Pen Plotter v2 + AWS IoT Greengrass

By expanding the PHYTEC Pen Plotter 

with AWS Cloud Services, we can enable 

• remote data logging

• generate system/fleet metrics 

• optimize preventative maintenance



System on Module

PCM-072.A0

TI AM6442, 1GB RAM, 4GB 

eMMC, OSPI NOR, Dual Ethernet, 

4x PRU-ICSSG, Security Chip, 2x 

CAN FD, PCIe 2.0, 

Industrial Temp -40 to +85 C

Availability: 

Production Q3/2022

Dev Kit

KPB-07225

phyCORE-AM64x SOM + 

phyBOARD-Electra Carrier 

Board

Micro USB, Ethernet, Power 

cables

Pre-loaded Linux SD card

ALPHA-1

Availability: 

ALPHA Program. Join Now

Production Q3/2022

Add-ons

Software

FRTOS-BSP-ALPHA

SD card

AWS IoT Greengrass

Getting Started Guide
http://docs.phytec.com/phycore-

am64x/software/UpdateAndDevice

Management/aws-gg.html

Get Started 
Part Numbers and Order Details

Application instructions
https://develop.phytec.com

PBA-C-28.A0

phyCORE-AM24x SOM + 

phyGATE-AM64x Carrier Board

EtherCAT secondary device: 

DP83869HMRGZR

Motor Driver: DVR8825PWPR

I2C Temp Sensor: TMP1075DGKR

Pre-loaded freeRTOS SD card

PINGER-ETHERCAT-DEMO

Availability: 

Reference Schematics available

https://support.phytec.com

Pinger Board

Learn More:

https://partners.amazonaws.com/devi

ces/a3G8W000000NPnvUAG/phyCO

RE-AM64x%20Development%20Kit

http://www.phytec.com/alpha-program
http://docs.phytec.com/phycore-am64x/software/UpdateAndDeviceManagement/aws-gg.html
https://develop.phytec.com/
https://support.phytec.com/
https://partners.amazonaws.com/devices/a3G8W000000NPnvUAG/phyCORE-AM64x%20Development%20Kit

