P
CODESYS® Tech Talk Fall 2025

From Deployment to Optimization: EtherCat
Motion Control with IPCs and CODESYS.

Eddie Chau | Business Development, NODKA



Agenda

01 02 03
About NODKA PLC to IPC/PAC In the Field

04 05 06
Optimization Deployment Conclusion

CODESYS®



About NODKA

One-stop IPC, Panel PC and HMI Design and
Manufacturing

= Specialized IPC platforms focused on Industrial
Automation:

= High performance computing power for demanding
applications.

= Optimized for software platforms like CODESYS

= We help partners build real-time controllers and
application specific by providing customizable hardware.

CODESYS®



Bl mmO

-f
=H
safety
db

CODESYS®



From PLC to IPC/PAC: A Shift in Control Systems

Traditional PLCs are evolving towards more flexible IPC/PAC solutions

Traditional PLC Setup

il

Logic-only focus

Proprietary, closed ecosystems
Single protocol communications

Requires an external gateway for
Cloud integration

CODESYS

Q0
(X J
[}
[ ]}
(o))
[m ]}
[ 1]
Q0
gl
[ ] ]
oXe)
agd
[ 1]
Q0

All-in-one computing and control

IPCs/PACs with CODESYS; Open, standard-
based platforms

Multi-protocol, IT/OT ready

Built-in cloud and enterprise connectivity

CODESYS®



Application Story: A Foundation for Real-Time Control

The Challenge

Motion controller requires
extreme precision, high
speed/throughput, high-
level language
programming

The Result

L3

CODESYS

EtherCAT

A EtherCAT Master
Motion Controller with
CODESYS Run-Time
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The Application: A Unified Solution

Motion Control Solution: operating on a three-layer architecture:

CODESYS

EtherCAT +~
I 1] X | EE—

S |i
Lt ¢e¢eezg¢e¢i,?,%zz>,zz*

E|
s
EtherCAT 10s

Servo motor + encoder Pulse, analog driver + motor CODESYS®



BIOS-Level Optimization for Real-Time

Standard IPC

A

’

Not real-time system out-of-the box

Motion Control IPC

Real-time optimized for CODESYS
runtime.

EtherCAT master enabled

The key feature for thisis Intel's TCC
Mode in the BIOS.

CODESYS®



How TCC Mode Helps CODESYS Runtime

Stable CPU Performance

* Disables Power
Management

* Disables Turbo Boost

e

Resource Isolation

* Disables Hyper-
Threading

¢ Configures Cache
Allocation Technology
(CAT)

e

System-Level Optimization

*  Minimizes Interrupts

*  Configures PTM for EtherCAT

CODESYS®



Conclusion: Deployment to Optimization

Real-time optimized
Motion Controller

9

CODESYS

IPC/PAC

Complete, optimized motion

control solution

CODESYS®
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The integration of a pre-optimized hardware platform and
real-time software provides a deterministic foundation.

provides the flexible, standardized software for
this seamless integration.

This integrated approach enables high-performance
EtherCAT motion control, leading to streamlined development
and optimized performance.
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The Steps: CODESYS + |PC

EtherCAT /O

IPC/IPAC
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CODESYS

CODESYS® Tech Talk Fall 2025

Part 2: CODESYS deployment on IPC
A Hands-On Walkthrough

Cesar Hernandez | Technical Support, NODKA



j Step-by-Step Overview

B

01

Installing the
Real-Time
Ethernet Driver

02

Creating the
Project

03

Importing
Hardware

Descriptions

04

Device
Discovery

05

Programming
the I/0

Sample
Output
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: CODESYS + IPC

The Setup

EtherCAT I/0

IPC/PAC

CODESYS IDE
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Installing the Real-Time Ethernet Driver

Update Existing Driver

© l System Yools 5 0 Computer ]
e | 10 [omernme

5 [l Event Viewss » I Diplay adaptens More Actons

Bypass the Windows
network stack for real-
time access

Install the CODESYS-

specific driver

D ok Schedr ﬂ ) aa Dk dives
(ll Event Viewer .00 Dsplay adaoters More Actnn
e fedes X
& Local Users and Groupt
+ S Pefomance || Update Drivers - Intel(R) 211 Gigabit Network Connection #2
A Device Manager
'a;";:,‘__ Select the device driver you want to instalfor this hardware.
3 i Senvices and Apphcations. — p—
| anenna x r
& LocmeFile
| S =T — T -
Mot * tame = Oate modied Tipe
nestles VIS
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— Destop
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EtherCAT

Gain direct access to
the hardware via

Select the physical
network controller on the

IPC

Dedicates a physical
port for the EtherCAT

Master

More Actons

CODESYS®



Installing the Real-Time Ethernet Driver

Al Apps Documents Settngs More v A
Recent Top apps
File Explorer Control Panel Notepad
] change the resolution of the display
‘ Snipping Tool , # [—
This PC Settings Command Prom...

BB Control Panel
£dge browsing history ()

[ steps Recorder ‘ oo
‘ obs studio - Google Search
@ Download | OBS

@ Welcome | OBS

e -

CODESYS®



< | CODESYS

Home Share View

Pin to Quick Copy aste ek Move Copy Delete Rename New

access [#] Paste shortcut ¥ o =

Clipboard Organize
o > CODESYS
Name
3 Quick access

[ Desktop
@ Downloads

CODESYS Control RTE SL 3.5.17.10
E CODESYS 64 3.5.20.30
¢, CODESYS Control RTE SL 3.5.17.10

%| Documents () npcap-1.80

= Pictures
CmpEt1000MPD
CODESYS Control R
IPAC_SYS_TEST_Cor
B Videos

B This PC

=¥ Network

4 items

/) New item ~
T | Easy access ¥

folder

New

Date modified

Open

&

Properties

Edit
£ History
Open

FH select all

Select none
= Invert selection

Select

CODESYS®




Creating the Project

01

Create the Project

Create a new project on the
CODESYSIDE

Configure the target
device with the newly
created project

§ Dewier x

Commenication Settings

1M E S 8 Appcon[DeicePlClog] - B X , a W (T3 -3 3 (o W w2

ScanNetwork  Gatewsy + Dewice -

]
- oo
Sackap and Restore =
Files _—1 [ o
— Gatomay *
Log
o] DESCTOP-BAPDGHE (actve)
FuCsemogs Pohddres: Devee Name:
iocaihos: DEXTOR8ARDGME
PLCSe
o DeviceAdgrms:
2 93015008
et 00 Groups
Torget I
Rocess Rights fean ez
get Trpe:
Symbol Bights

Target Vendor:

02

Task Deployment
Kaeas.
Informamon
Messages - Towl 0 erroris), 0 warmingls). O message(s)
- |onu-um|3 0 waming(s) [@ 0 messageis) | X ¥
Description Project Position
@ Lastbui: Q0 ® 0 Precomple o/ & Project user: (robody)

CODESYSIDE = IPC

Connectthe CODESYSIDE to
the IPC Controller

Build, deploy and run
the application the
IPC
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Creating the Project

Goog|e (CODESYS) L}
(Chrome V315D

®

V3550
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File Edit View Project Build Online

Devices

Debug  Tools  Window Help

[N 9+ [ | B8 | Application [Device: PLC Logic] - ©f

> B X [ Device PLC_PRG X

=l PAC_Demo
= ﬂi Device (CODESYS Control RTE V3 x64)
= Bl PLC Logic
=} Application
m Library Manager
PLC_PRG (FRG)
=-{#j Task Configuration
=% MainTask (EC Tasks)
& pLc_PRG

- 1 PROGRAM PLC_PRG
2 AR
END_VAR

5 Devices | ) POUs

100 % |[ER

@

Lastbuild: € 0 & 0

Precompile o

Project user: (nobody)
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Importing Hardware Descriptions

XML Files

Import the device description files
(.XML) provided by NODKA

These files contain the digital
blueprint for our modular |/0 and
EtherCAT modules

<>

CODESYS®



File Edit View Project Build Online Debug Tools Window Help
EEzHd & 8 55 8 A ¥ | Application [Device: PLC Logic] ~ ©F

Devices * 31X (7 pevice x
=l PAC_Demo -
= ﬂi Device (CODESYS Control RTE V3 x64)
=Bl pLC Logic
=} Application

(i Library Manager

PLC_PRG (PRG)
={#8 Task Configuration Files @
=g MainTask (IEC-Tasks)
&) pLC_PRG Log

Communication Settings Scan Metwork | Gateway =  Device -

Applications

Backup and Restore

Gateway
DESKTOP-BAPDGME (active)

PLC Settings P-Address: Device Name:
localhost DESKTOP-BAPDGME
PLC Shell
Port Device Address:
1217 03015004
Users and Groups
Target ID:

Access Rights 0000 0022

Target Type:
4096

Symbol Rights

Licensed Software Metrics S are Solutions GmbH
TargetVersion:

IEC Objects 3.5.17.10

Task Deployment

Status

Information

Your device can be secured. Learn more...

Messages - Total 0 error(s), 0 warning(s), 7 message(s)

Devices = |O 0 error(s) | % Dwarning(s) | 1message(s)‘ w &

Deseription Project Object Position
# Created task EtherCAT Task',

5 Devices | ) PoUs

& Lastbuild: € 0 & 0  Precompile Project user: (nobody)
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Device Discovery

'e  Debug Tools Window Help
h 25 08 25 “Hl ) T | B4 | Application [Device: PLC Logic ]~ ), &N ; m o
> 8 X1 (@ Oeve (8] PLCPRG dl) Test Panel & ManTask @ EtherCAT_Master () EtherCAT Master_1 X
~|

e et Eirerca T = Add the EtherCAT Master to the

|| [ Cese EtherCAT NIC Settings .

e pro Ject
‘asks) Scanned Devices

aaaaaaaaa Device type Alias Address ¢ . 99

: ES—— = Usethe “Scan for Devices

] R button to detect the devices (I/0
ocimion s Modules)

= CODESYS automatically finds
and adds all connected drives
and I/0 modules

Precompie o+ 0a [ Popemiosded. | Pogemwdened
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File Edit View Project Build Online
EeE&

Devices

Debug

Tools

b 25 84 45

> 3 X

=5 PAC Demo
=-[{ Device (CODESYS Control RTE V3 x69)
= Eg PLC Logic
=1L} Application
) Library Manager
PLC_PRG {PRG)
=-{# Task Configuration
1 EtherCAT Task (IEC-Tasks)
= @ MainTask (IEC-Tasks)
] pLc_PRG
[ EtherCAT Master (EtherCAT Master)

-

Window  Help

(4] Device x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights

Symbol Rights

Licensed Software Metrics
IEC Objects

Task Deployment
Status

Information

Application [Device: PLC Logic] = -'-§

Scan Network || Gateway ~ | Device -

IP-Address:
localhost

Port
1217

Your device can he secured. Learn more...

Messages - Total 1 error(s), 0 warning(s), 10 message(s)

Devices

Gateway

o

- [@ 0enor(s) [& 0waring(s) [@ 4 messagels) | X ¥

DESKTOP-BAPDGME (active)

Device Name:
DESKTOP-BAPDGME

Device Address:
03015004

Target ID:
0000 0022

Target Type:
4096

Target Vend:
35- Smart

TargetVersion:
3.517.10

% Devices | ) PoUs

Description
# Created task EtherCAT_Task',
¥ Created task ‘EtherCAT_Task',
¥ Created task ‘EtherCAT_Task',
¥ Created task ‘EtherCAT Task',

Project

Object

Position

@ Lastbuid: € 1 & 0

Precompile o7

Project user: (nobody)

CODESYS®




Programming the Sample Application

Program the application logic using
standard IEC 61131-3 language
(Structured Text)

Implement the logic forI/O Modules
control

- ™
j — .
IEC 61131-3 ‘

%

— At
— |0 - L

pET— ‘ [—| o
— L]

N —

CODESYS®



Connecting Hardware to Software
Mapping Physical I/0 to Program Variables

|dentify Available 1/0
Channels

i
I
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e M whair ot Lo s o

Figure 28 Contiguration of the Device 1/0

Map physical hardware
to your program
variables

Assign Program
Variables

Creates the link
between the IPC and
the program logic

Completed Mapping
Verification
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This ensures your
software is correctly
linked to the IPC
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»
File Edit View Project Build Online Debug Tools Window Help

-2 & [ L 9+ [3° |4 | Application [Device: PLC Logic] + €5

Devices > o % m Device X | Visualization Toolbox

= G PAC Demo =4 =
= [ Device (CODESYS Cantrol RTE V3 x64) EAEERESHEN Seings Sl b Al
= Bl pLC Logic
=1} Application
{fi) Library Manager
PLC_PRG (PRG)
= [E Task Configuration Files i
&2 EtherCAT Task (IEC-Tasks)

% MainiTask (IEC-Tasks) Log
] pLC_PRG Gatenay-1 DESKTOP-BAPDGME (active)

Applications

Backup and Restore

Gatevay

&5 VISU_TASK (IEC-Tasks) PLC Settings IP-Address: Device Name:
Y visulems Visu_Prg localhost DESKTOP-BAPDGME

Visuslization Manager s Port: Device Address:

& Test_Panel 1217 0301.5004
- @ F:merCAT,Master (EtherCAT Master) e e D o o

. (AK1100 EtherCAT Coupler (24 E-Bus)) P— 0000 0022

AL2313 (AL2319 16 x DO, 249 DC, PNP, 0.54)

B L2019 (AL2013 16 x DO, 24V DC, NN, 0.5A)
AK1100_1 (AK1100 EtherCAT Coupler (24 E-Bus))
W] AL2019_1 (AL2019 16 x DO, 249 DC, NPN, 0.54) Licensed Software Metrics
AL2019_2 (AL2019 16 x DO, 24 DC, NPN, 0.5A)
AL2015_3 (AL2018 16 x DO, 24V DC, NPN, 0.54) Task Deployment ;?;%r;“‘“m
AL2019_4 (AL2013 16 x DO, 24 DT, NPN, 0.5A)
AL2019_5 (AL2019 16 x DO, 24 DC, NPN, 0.5A) Status
AL2313_1 (AL2313 16 x DO, 24V DC, PNP, 0.5A)

Target Type:
symbol Rights 4096

Information

&) visualization Toolbox

Your device can be secured. Learn more...

Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Build - [© venors) [® 0 waming(s) [@ 0 message(s) | K ¥

Description Project Object Position

5 Devices |[[) POUs

Lastbuld: € 0 & 0 Precompie ; Project user: {nobody)
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Application Output

v Device Application Output

‘ Local Lights Remote Lights EtherCAT
\ AL-2319 AL-2019

C000006OGESG

00
o0
0
90
C N
C N
N
N

00000 OOGO

v CODESYS Application Output
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v Establish Foundation v Bridge Software and Hardware

= |nstalling the Real-Time Ethernet Driver to gain = Programming the logic using standard IEC 61131-3
direct, deterministic control over the hardware, (Structured Text) and, most importantly, mapping
bypassing the standard Windows network stack. the physical I/0 to your program variables. Define

System
v Define System . .

= Createthe projectinthe CODESYS IDE, import the Final Appllcatlon OUtpUt
XML hardware descriptions (the digital blueprint), = The result is a fully deployed application where the
and use Device Discovery to automatically scan logic written directly controls the physical device,

and add all connected I/0O modules. as seenin the final Application Output.

CODESYS®



CODESYS

Data Sheets

https://nodka.com/automation-pcs/

For More Information

https://nodka.com/solutions/automation-pc-for-motion-control/

North American Sales & Service
+1 909-594-7630 | sales@nodka.us

il o & User Guide

https://nodka.com/technology/step-by-step-guide-configuring-
an-ethercat-controller-with-codesys-on-an-ipc/

CODESYS®

Tech Talk Fall 2025

Your contact
October13-17 CODESYS North America

NorthAmerica@codesys.com

CODESYS® is a registered trademark. Subject to misprints, errors, and technical changes. Reproduction (evenin
parts) and distribution only with prior permission. Please note: Not all CODESYS functions are available in all
countries. For further information on the se country-specific restrictions, please contact sales@codesys.com.
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