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This Week’s Agenda

10/22 The Challenges of IIoT and Industrial Ethernet

10/23 Introduction to the RZ/N1 

10/24 Many Protocols, One Abstraction - GOAL

10/25 Programming the R-IN Protocol Engine

10/26 Writing and Testing Our Application
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Now to Tie It All Together

• Now that we know how to load and boot 
Linux and then upload our Cortex-M3 
firmware, we can look at how to program the 
dual A7 processors.

• But first, let’s review some of the demo 
programs that are provided in the CONNECT-
IT kit
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Question1 – Experience with PLCs?
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CODESYS PLC Example

CODESYS is the product name of the complete 
software family of IEC 61131 programming tools 
development by the company 3S – Smart 
Software Solutions GmbH. The CODESYS PLC 
runtime example is running under a standard 
Linux environment on the ARM® Cortex®-A7 
CPU and requires the RZ/N1-EB Expansion board 
to support the used interfaces.
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PLCopen.org

• IEC 
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Codesys.com
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CODESYS demo in kit
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From the CODESYS Quick Start Guide
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https://store.codesys.com/codesys.html
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Hardware Setup

• Office Laptop (64-bit Windows 7, 8GB RAM) with an Ethernet 
network adapter 

• RZ/N1D-DB + RZ/N1-EB Board 

• 2 USB Cables for serial over USB (CN10) and for DFU 
Functionality (CN9) 

• R-IN32-EC Board Lite as EtherCAT slave (optional) 

• 2x RJ45 Cat5E Ethernet patch cables for connecting the 
RZ/N1D board to the PC and to the R-IN32-EC slave board 

• Micro-SD-Card 16GB or larger
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Software

• CODESYS V3.5 SP9 Patch 5+ on the PC 

• U-Boot 2017.01 for RZ/N1D – stored as 
“…\Software\CODESYS\Linux-rzn1d\u-boot-
rzn1d400-db.bin.spkg” 

• Linux version 4.9.0 for RZ/N1D - stored as 
“…\Software\CODESYS\Linux-rzn1d\uImage” 

• Codesys Control runtime binary– stored as 
“…\Software\CODESYS\Platforms\Linux\Bin\c
odesyscontrol” 
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Getting the system up

• Once U-Boot is loaded and the Linux image 
and CODESYS runtime is loaded and booted, 
there are some steps required to configure the 
boards and set up the drivers and modules

• Then the PC is connected to the board via 
Ethernet connector 22 (SSH) with the PC 
running the CODESYS system we downloaded 
and installed
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We then plug in the pre-configured XML file
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Question 2 – What does XML stand for?
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Create a project
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Set up Scan
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Found it
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Open the blank application
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Add Object - Visualization
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Now you have Visualization Manager
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And now you can add visualization objects
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Question 3 – Experience with LabView?
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I added a switch
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Set up Web Visualization
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LCD? Set up Target Visualization

• CODESYS also has the drivers to display the 
same graphics on a local LCD

• LCD drivers have to be loaded as part of the 
project
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Now For functionality
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Configure the EtherCAT Port
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Finishing Up Our PLC

• Following the CODESYS manual, we can add 
the functionality to our design, tying the 
controls to actions on our EtherCAT bus

• NOTE – this is a DEMO version of CODESYS 
that stops operating after two hours  - not for 
actual use!
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Programming in Linux

• The Linux programming guide in the package 
gives clear directions on using the linaro 
toolchain to develop our application and tie it 
to our R-IN code that we develop separately

• There are a couple of good examples in the 
supplied code to get you started.

27



Presented by:

Our System
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Question 4 – What other topics would you like to see?
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Please stick around as I answer 
your questions!

• Please give me a moment to scroll back through the 
chat window to find your questions

• I will stay on chat as long as it takes to answer!

• I am available to answer simple questions or to 
consult (or offer in-house training for your company)
c.j.lord@ieee.org
http://www.blueridgetechnc.com
http://www.linkedin.com/in/charleslord
Twitter: @charleslord
https://www.github.com/bradatraining
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