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A-2000 Series Software Manual Preface

Preface

Overview

Thank you for choosing our Astraada A-Series PLC.

This manual contains the information necessary for using the Astraada A-Series PLC. Please read this manual
carefully before use to fully understand the functions and performance of the product, and complete system
construction, which helps to take full advantage of the product's superior performance.

Target Audience

This manual is intended for personnel with professional knowledge of electrical engineering (e.g., qualified
electricians or personnel with equivalent knowledge).

Scope of Application

This manual is applicable to the A-2000 series PLCs.

Online Support

This manual is not delivered with the product. To obtain an electronic version of the PDF file, you can:

Visit our website (https://www.astor.com.pl/wsparcie.html), choose Astraada > Astraada A-Series, enter a
keyword, and download the manual.

Scan the QR code on the product housing > Astraada PLC A-2000 (CODESYS) > Download the manual.

If the product is ultimately used for military affairs or weapons manufacturing, please comply with the export
control regulations in the Foreign Trade Law of the People's Republic of China, and complete related export
formalities if required.

Revision History

Due to product version upgrades or other reasons, this manual is subject to changes from time to time without prior
notice.

Number Revision Description Version Release Date
1 First release. Vi.1.1 May 2026
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1 Introduction to the PLC

1.1 Overview
1.1.1 Product Overview

The A-2000 PLCs are modern, mid-range controllers designed for advanced control tasks in machine and process
automation. They combine high computing performance, deterministic real-time operation, and extensive
communication capabilities, meeting the needs of modern industrial applications and OEM environments.

The controllers are based on the CODESYS SP20 environment, ensuring compliance with the IEC 61131-3 standard
and access to a rich, globally recognized programming ecosystem. CODESYS ensures highly scalable projects, easy
application maintenance, and the ability to utilize advanced control functions in a single, consistent environment.

A-Series units come with a free CODESYS SoftMotion license, enabling motion control functions without additional
licensing fees. This license allows for the definition of motion axes, drive synchronization, and the execution of
complex motion sequences based on a real-time bus, making A-Series controllers an ideal solution for multi-axis
applications.

The controllers support a wide range of communication protocols, including EtherCAT, Modbus TCP, TCP/IP,
EtherNet/IP, Modbus RTU, and CANopen, enabling flexible integration with automation devices, drive systems, and
control infrastructure. This makes them ideal for both new projects and upgrades to existing installations.

1.1.2 Product Specifications

Model A-2004 A-2008 | A-2016 | A-2032
Rated working voltage DC24V (-15%—+20%)
Memory
Program capacity 20MB
Data capacity 64MB
Data capacity in power failure IMB
retention mode
Max. capacity of expanded SD
i t»;ard i 326
I/0
Number of local IO modules 16
4 groups of high-speed counters, supporting single phase, phase A/B,
High-speed input CW/CCW, and pulse+direction, of which phase A/B supports 1x, 2x, and 4x

frequencies.

8-channel 200kHz sink-type (NPN) high-speed output, supporting 4-axis

High-speed output
gh-sp P pulse motion control

Support for I/O interruption |8-channel high-speed interruption
PWM output 4-channel PWM output

Communication Network and Interface
x2, RJ45, 100Base-TX

Ethernet Support for PLC software download, Modbus TCP, TCP/IP, OPC UA protocol,
and EtherNet/IP
EtherCAT x1, RJ45, 100Base-TX, distance between two slaves < 100 m

Serial communication x2, Modbus RTU master/slave, plug-in terminal

202605 (V1.1) 1
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Model A-2004 A-2008 A-2016 A-2032
(RS485)
USB x1, Type-C, PC communication, program download and debugging
Memory card %1, Micro SD, for upgrading applications
Communication expansion CANopen

Motion Control

Maximum number of
controlled axes

4 8 16 32

Point-to-point motion, interpolation motion (straight line, circular arc, etc.),
Motion control functions |electronic gear, electronic cam (flying shear, chasing shear, etc.), axis group,
CNC, G-Code etc.

Configuration Programming
Programming language LD, ST, CFC, and SFC

1.1.3 Product Configuration and Module Description

The A-2000 series PLC can be directly connected to the A-Series I/O modules or expanded to the via A-Series 1/0
modules through a communication coupler, as shown in Figure 1-1.

Figure 1-1 System Integration Diagram 1
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202605 (V1.1) 2



A-2000 Series Software Manual Introduction to the PLC

1.1.4 System Application Process

Figure 1-2 System Application Process

-
; eInstall the CPU and required expansion modules.
J
N\
eWire and connect the related modules.
2 J
-
eTurn on the power only after confirm that the wiring of each module
3 is correct and the power supply voltage meets the specifications.
J
N\
eConnect the computer that hosts Astraada A-2000 Studio to the CPU
4 module.
J
N\
eDownload the program created on Astraada A-2000 Studio and
5 related parameters to the CPU module.
J
N\
eEnsure that the LEDs of the CPU module do not show any fault code
6 and the fault indicators of all modules do not turn on.
J

1.2 Astraada A-2000 Studio Overview

Astraada A-2000 Studio is a programming platform that supports the IEC 61131-3 programming language system
and four standard programming languages: LD, ST, SFC and CFC.

1.2.1 Software Installation and Uninstallation
1.2.1.1 Software Obtaining

Astraada A-2000's PLC user programming software contains the Astraada A-2000 Studio platform, installation files,
and related reference materials. You can obtain them in the following way:

Visit our website www.astor.com.pl and go to Support > Astraada > Astraada A-2000 Studio to download the
software installation package for free.

1.2.1.2 Software Installation Requirements

You can install the software on a desktop PC or a laptop:

Operating system: Windows 7/Windows 8/Windows 10/Windows 11
CPU clock speed: 2 GHz or higher

Memory: 2 GB or higher

Available hardware space: 5 GB or higher

Installation requirements:

< Use an administrator account

< Turn off the antivirus software

202605 (V1.1) 3
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< Disable the encryption system
1.2.1.3 Preparation

e If it is the first time to install Astraada A-2000 Studio, check whether your computer meets the software
installation requirements. If yes, you can install it directly.

e If you want to install the latest version of Astraada A-2000 Studio, check the version information about the
installed software by choosing Help > About. If it is not the latest version, you can upgrade the software
using the online upgrade method.

Figure 1-3 Version Information Display Interface

About X

A '

ASTRAADA |

3.0.1.86

1.2.1.4 Installing the Software

Step 1 Locate the installation file storage path and double-click Astraada A-2000 Studio Setup 64 Vx.x.x.exe (The
installation procedure is the same for all versions of Astraada A-2000 Studio. Version V3.0.1.86 is used here
as an example).

Step 2 The installation starts. See the following figure.

Figure 1-4 Installation Preparation interface

A Astraada A-2000 Studio V3.0.1.86 Setup is preparing the
&% InstaliShield Wizard, which will guide you through the program
setup process. Please wait.

Extracting: Astraada A-2000 Studio Setup 64 V3.0.1.86.msi

-
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Step 3 When the dialog box shown in the following figure appears, click Next.

Figure 1-5 Installation Wizard Interface

P,‘ Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard X

Welcome to the InstallShield Wizard for
Astraada A-2000 Studio V3.0.1.86

The InstaliShield(R) Wizard will install Astraada A-2000 Studio
v3.0.1.86 on your computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

w
&

Step 4 Then the License Agreement dialog box appears. Read the agreement and if you agree, check the I accept
the terms of the license agreement, and then click Next.

Figure 1-6 License Agreement Interface
152 Invtmatic Studio V1.3.5.1 - InstallShield Wizard X

License Agreement
Please read the following icense agreement carefully.

License Agreement
for the usage of a Invtmatic Studio Software or
Invtmatic Studio Software Package

General Terms of License (End User Licenss Agresment) for the supplied
Software. Please rzad this Software User Agreement carefully before using
the suppliad Software. Downloading or installation of the Software
constitutes recognution by the customer of the conditions of this Agreement.

@II accept the terms in the license aqreenqnt Print
C}Idunotacc:pt the terms in the license agresment

InstaliShield

<Back [ Next> || cancel
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Step 5 Set the software installation path and click Next.

#Note: The software installation path must be valid (no restricted symbols)

Figure 1-7 Installation Path Confirmation

r

W Astraada A-20(

InstallShield

Step 6 The installation component selection interface appears. You can select the Complete or Custom installation
mode. If you have no special requirement, keep the default selection, and click Next.

Destination Folder

tudio V3.0.1.86 - InstallShield Wizard

Install Astraada A-2000 Studio V3.0.1.86 to:
|
L/ c:\ASTOR\Astraada A-2000 Studio V3.0.1.86\ =

Figure 1-8 Installation Mode Selection Interface

"M Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard X

Setup Type

Choose the setup type that best suits your needs.

Please select a setup type.

© Complete

1

() Custom

1

InstallShield

All program features will be installed. (Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

<o caree
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Step 7 When the following interface appears, click Install.
Figure 1-9 Installation Preparation Interface

"M Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstaliShield

Step 8 An installation progress bar appears. Click Finish when the installation is completed.

Figure 1-10 Installation Progress Interface

.
S Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard —

Installing Astraada A-2000 Studio V3.0.1.86
The program features you selected are being installed.

[d] Please wait while the InstallShield Wizard installs Astraada A-2000 Studio
V3.0.1.86. This may take several minutes.

Status:

InstaliShield

< Back Next > Cancel
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Figure 1-11 Installation Complete Interface

2 Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard

InstaliShield Wizard Completed

The InstallShield Wizard has successfully installed Astraada
A-2000 Studio V3.0.1.86. Click Finish to exit the wizard.

() show the Windows Installer log

1.2.1.5 Uninstalling the Software

Uninstall Astraada A-2000 Studio by using the standard software uninstallation method of a Windows system. The
procedure is as follows:

Step 1 Shut down Astraada A-2000 Studio running programs, including the backend running program.
Step 2 Enter the control panel, find and right-click Astraada A-2000 Studio, and click Uninstall.

Step 3 Wait until the software is uninstalled.

1.2.2 Hardware Connection
The hardware connection between an upper computer and the A-2000 series PLC can be realized by two methods:
1. Using a LAN network cable.
2. Using a Type-C cable.

Figure 1-12 Hardware Connection between an Upper Computer and the A-2000 Series PLC

2. Type-C

1. Network cable

D W —
7 1 1 7 1 1 1 [ 1 1 1 % % %\ P
7 J 1 0 1 1 19

-
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1.3 PC Communication Configuration
1.3.1 PC and A-2000 Communication Configuration

®  Using a LAN network cable

If the hardware is connected with a LAN network cable, ensure that the IP address of the PC and the IP
address of the controller are in the same network segment. The factory default IP address of the A-2000 series
is as follows: Ethernetl: 192.168.1.10; Ethernet2: 192.168.2.10, both having program debugging and
downloading functions. Connect the network cable to Ethernet1/Ethernet2. The IP address of the PC should be
set to 192.168.1.xxx/192.168.2.xxx (xxx means any integer value in the range of 1 — 254 except 10).

Figure 1-13 PC and A-2000 Communication Configuration Using a LAN Network Cable

QOrganize « Disable this network device Diagnose this connection Rename this connection Change seftings of this connectio
L. ?Iueto:rth Metwork Connection ‘. Ethernet l. Ethernat. 2

— Mot connected MNetwork cable unplugged Unidentified network
x 6 Bluetooth Device (Personal Area... 3§ = Intel(R) Ethernet Connection (13) ... USE Ethernet/RNDIS Gadget

il - Fthemestil

s Internet Protocol Version 4 (TCP/IPv4] Properties X

Networking  Sharing
General
Connect using:
You can get IP settings assigned automatically if your network supports
I Intel{R) Ethemet Cannection (13 1213V this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

The IP address must be in the same subnet as the controller

Sl IP address and must not conflict yith i
This connection uses the following items: () Obtain an [P address automatically
| I?Cliem for Microsoft Netwarks A (®) Use the following IP address:

¥ ]:_“ File and Printer Sharing for Microsoft Networks 1P address: 192 .168 . 1 .40

vl :F\ﬁnua\Em NDIS6 Bridged Networking Driver

 @nposp Packet Diver (NFCAP) Subnet mask: | 255 .255 .255 . qf
! 7 5= Default gateway: P i i
¥ 4 Intemet Protocal Version 4 (TCP/IPv4)
LI s, Microsoft Network Adapter Muliplexor Protocal Y Obtain ONS server address automatically
< >
(@) Use the following DNS server addresses:
Instal.. Hninstal Properties Preferred DNS server: | . . . |
Description

Alternate DNS server: 3 : .
Transmission Control Protocal/Intemet Protocol. The default |7|
wide area network protocol that provides communication
across diverse interconnected networks.

[ validate settings upon exit Advanced...

oK Cancel Cancel
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Using a Type-C cable

o Install the USB driver

When the PC runs Windows 10, install the USB driver as follows:

Step 1 Right-click the upper computer

Step 2 Select Open file location.

software.

Step 3 Locate Drivers > RNDIS_Windows_Driver.cab.

~ Name

BB RNDIS_Windows_Driver.cab
B USB  .pdf

Date

2025/5/21 10:07
2025/5/21 10:07

Type Size
WinRAR archive 22 KB
WPS PDF File 192 KB

Step 4 Right-click the file "RNDIS_Windows_Driver.cab" and unzip it.

J RMNDIS_ Windows_Driver.cab r T/I5/3004 101

Open

Open in new window
B Share with Skype

Pin to Start
|£ Share

{3 Scan with OfficeScan

Open with...

ARA Cahinet File 22 KB
> Open archive
Open archive >
Extract files...
Extract Here

| Extract to "RNDIS_Windows_Driver\” |

Test arch

ive

Step 5 When the following interface appears, press any key.

T Sort = View
=
Name Date modified Type
=4 rndis.cat 3/12/2010 10:3% PM Security Catal
D RNDIS.inf 2/3/2010 1:42 AM INF File

Step 6 Connect the computer and the PLC with a USB cable
device, and right-click Update driver.

B Firmware

# Human Interface Devices

*m |DE ATA/ATAPI controllers

=3 Keyboards

@ Mice and other pointing devices
[ Monitors

& Network adapters

K? Other devices

@ Ports (COM & LPT)

<

§# USB Serial Device (COM25)
™ Print queues
[ Processors
B9 Security devices
[3 Sensors
£ SIMATIC NET
¥ Software components
B Software devices

@ Standard Serial over Bluetooth link (COM3)
@ Standard Serial over Bluetooth link (COM4)

Update driver
Disable device

Uninstall device
Scan for hardware changes

Properties

i| Sound, video and game controllers
S Storage controllers

= System devices

§ Universal Serial Bus controllers

§ USB Connector Managers

Size

og TKB

: Open Device Manager, select Ports > USB serial

Step 7 Click Browse my computer for drivers and select the driver folder.

202605 (V1.1)
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l Update Drivers - USE Serial Device (COM3)

How do you want to search for drivers?

—> Search automatically for drivers
Windows will search your computer for the best available driver and install it on
your device,

—> Browse my computer for drivers
Locate and install a driver manually.

|
| € B Update Drivers - USB Ethernet/RNDIS Gadget
|

|
Browse for drivers on your computer

Search for drivers in this location:

[Sludio\CCIDES‘(S\Common\Drivers\RNDIS_Windows_Driver v Browse...

@ Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Next Cancel

Step 8 Wait for the installation process to complete, and then click Close.

1€ B Update Drivers - USB Ethernet/RNDIS Gadget

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

@ USE Ethernet/RNDIS Gadget

|

202605 (V1.1) 11
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Configure the USB network port

& Device Manager
File Action View Help
e mEH HD & B EXE

]

The USB RNDIS item has been added to the Network adapters under Device Manager.

X

~ & 0108252-xbx
5> i Audio inputs and cutputs
» 1§ Audio Processing Objects (APOs)
> 4B Batteries
3 Bluetooth
® Cameras
[ Computer
o= Disk drives
[ Display adapters
3 Firmware
) Human Interface Devices
> =@ IDE ATA/ATAPI controllers
> EF Jungo Connectivity
=2 Keyboards
@ Mice and other pointing devices
» O Monitors
v [ Network adapters
Bluetooth Device (Personal Area Network) #2
& Intel(R) Wi-Fi 6 AX201 160MHz
(5 Realtek PCle GbE Family Controller
(57 Realtek USB FE Family Controller
3] Sangfor aTrust VNIC
[ Viware Virtual Ethemet Adapter for YMinet1
[ VMware Virtual Ethemnet Adapter for YMnetg

I WAN Mininort (IKFv?1

Right-click the Ethernet.

& Settings

(1 Home

I Find a setting

Network & Internet

@ Status

@ WiFi

'-{F Airplane mode
('l’) Mobile hotspot

[:=:] Proxy

Ethernet
E Unidentified network
No Internet

@ Ethernet
MNat cannected

202605 (V1.1)
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Step 2 Click Change adapter options.

Related settings

Change adapter options

Change advanced sharing options
Metwork and Sharing Center

Windows Firewall

(@ Gethelp

& Give feedback

Step 3 Right-click the Unidentified network (with USB RNDIS in its name), and select Properties.

—

L Ethernet 2 .: Ethernet 3
» --..,% Unidentified network » _ Disabled
@ USB Ethernet/RNDIS Gadget | @ VitualBox Host-Only Ethern

) Disable
Status

Diagnose

Bridge Connections

Create Shortcut
Delete

Rename

Properties

dea @

Step 4 Check Internet Protocol Version 4 and click Properties to set the IP address.

U Ethernet 2 Properties X
Networking  Sharing

Connect using:
@ USB Ethemet/RNDIS Gadget

This connection uses the following items:

B3 Client for Microsoft Networks ~

r'_? File and Printer Sharing for Microsoft Networks

":?‘u"lrtualBu: MDI56 Bridged Metworking Driver

T3 Npcap Packet Driver (NPCAP)

HH005 Packet Scheduler

R Iriemet Protocol Version 4 (TCP/IPvd)

. Microsoft Network Adapter Multiplexor Protocol v
>

AR ERER

Install... Urinstall Properties
Description

Transmission Control Protecol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks,

oK Cancel
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Step 5 Set the IP address manually.

#Note: The IP address must be in the network segment 192.168.3.xxx (xxx means any integer value in the

range of 1 — 254 except 10).

k Connection %
1 1
hnd)

{Personal Area ...

Ethernet
Network cable unplugged

|l Networking Sharing

Connect using:

@ LISB Ethemet/RNDIS Gadget

K W Intel(R) Ethernet Connection (13] ... %7 USE Ethernet/RNDIS Gadget

L W Ethernet 2

==  Umdentified network

Ethernet 3
Disabled
o

" VirtualBox Host-Or

Internet Protocol Version 4 (TCP/IPwd) Properties

General

‘You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

G (_) Obtain an IP address automatically
This connection uses the following items =
Use the following IP address:
‘?Client for Microsoft Networks A i

?File and Printer Sharing for Microsoft Networks [P address: 2RI T & S
E‘\ﬁrrua\Bux NDI56 Bridged Networking Driver Subnet mask:
"2 Npcap Packet Diver (NPCAF)

721005 Packet Scheduler Defut gy L. . . |

& Intemet Protocol Version 4 (TCP/1Pv4)

[T 2. Microsoft Network Adapter Multiplexar Protocol W Obtain DNS server address automatically

< > (@) Use the following DNS server addresses:
Ihatal.. ] Urinstal Properties Preferred DNS server: ; i i
Description Alternate DNS server: ' i ‘

Transmission Control Protocol/Intemet Protocel. The default
wide area network protocal that provides communication
across diverse interconnected networks.

oK Cancel

[ validate settings upon exit AT

o

et

202605 (V1.1)
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2 Getting Started

2.1 Project Creation
2.1.1 Starting the Programming Environment

Taking Astraada A-2000 Studio V3.0.1.4 as an example, start the programming environment in the following steps:

Step 1 Double-click the software icon of Astraada A-2000 Studio. The programming environment is as follows:

Fle Edt Viw Poject Buld Opfioe Debug Took Windew Help v
1 & A R I T T 17 =T
Devers ix i Start Page x %
. o tatesi new

1 fasrbrspect f in O @ E) Fob il

2 e roien

i —;

s - ‘@'ASTOR_,. e Dferta ~ Wiedza | wsparcie © wontakt Q)

Prowadzimy do
przemystu
przysztosci

Inteligentnie.

[z Automatyzujemy
[ Cyfryzujermy

|4 Robotyzujemy

T.YEEEN\N

& Intralogistykujerny

@ Ustawlenia "
L‘K—Lﬁ"‘?"_é- e

Lt 00 m0  Precomoie o Project e fnabicy) ?

Step 2 In the tool bar, select Tools > Device Repository to add a device profile.

#Note: Astraada A-2000 Studio V3.0.1.4 is installed with the Astraada device profile by default. For third-party
devices, it needs to be added manually.

File Eft Vew Proect Bud  Online

=8 . BE X M L
Do
{2 ASTOR..coo Dferta Viiedza i wsparcie . Kariera Kontakt O
apions
mpoet nd Expar Opicn:
serptng '
g Gy . .
ot 5 Prowadzimy do
Mcelnecus .
s przemystu
s s
przysztosci
Inteligentnie.
[7, Automatyzujermy
[~ Cyfryzujemy
[~ Robotyzujemy
Intralogistykujemy
& ustawienia
@ coaepae sterpresan
B shouomecnsirt
[ e =

Lertbokd: @020 Freample o Praject user: (nabody) @
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Step 3 In the Device Repository pop-up window, click Install.

¥ Device Repository

Location System Repository

|
| Installed device descriptions

String for a fulltext search

X

Edit Locations...

Vendor: <Al vendors> v Install...

Name Vendor
+ Uj Miscellaneous

+ \Jj Fieldbuses

+ 9 HMI devices

(@ pLcs

& SoftMotion drives

TR

+

Version Description

Close

Step 4 From the pop-up window, select the device profile to be installed from a local folder and then click Open.

Install Device Description

& 5 v 4 < Windows(C) > Uzytkownicy > JAKUBGA > Pobrane > XML

Organizuj v Nowy folder

& Widok giéwny
&) Galeria

# Jakub - ASTOR Sp.z 0.0

B Pulpit

' Pobrane
E Dokumenty
& Obrazy

[ WY e

Nazwa pliku: [

Nazwa Data modyfikacji
Wczesniej w tym roku
©) AS28ETC0001_EtherCAT_102.xml { 09 09:13 Plik XM
© As240MPC0001_1_0_0_0xml
@ AS 1oo-V1.0.1.xml

©) Astraada_AS64_EtherCAT_101 (2).xml

lAutomatlc detection (*xml;*.ec v

#Note: Here you can follow the above steps to add all device profiles provided by Astraada, or add third-party

device profiles.
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2.1.2 Creating a New Project

Click the project creation icon j at the upper left corner or select File > New Project, or directly click New
Project in the window to quickly create a project. Select the project category, project template, device type,
programming language, project name, and project storage directory, as shown in the following figure.

=] new proje
project X
categories{C} templates(T)
3 Lpraric 5 3
. ; :

Empty project HMI project | Standard project 2

A project containing one device, one application, and an empty implementation for PLC_PRG

as7iPLC2004 | 3
A571PLC2008

CODESYS Control RTE V3
CODESYS Control RTE V3 x64
CODESYS Control Win V3
CODESYS Control Win V3 x64
CODESYS HMI

+ IxEtherCAT, 4 axis EtherCAT bus control

+ 2xEthemet, Support TCFfIP, Modbus TCP, UDP and ather protocols Server/Client. Ethernet/IP
Scanner/Adapter

+ OPC UA Server

+ 2¥R5465, Support Modbus RTU Master/Slave

+ 1xMirco 50, 1xType C

* Program capacity 20MB, PERSISTENT capacity 1MB

* High speed I/0 of the main body, 8 inputs and 8 outputs, supporting up to 4 channel encoder
inputs and 4-axis pulse outputs

+ Advanced motion controf such as electronic cam and interpolation
1 + Industry specific process library
+ Multi functional expansion card

PLC_PRG N Sirucb-lredText(ml 4 v
name{N) {Example Project I 5

location EC: Users\JAKLBGA\CneDrive - ASTOR Sp. z o.0'Dokumenty w |

|l oK cancel

After completing the above operations, go to the configuration and programming interface of Astraada A-2000
Studio, configure the task, and double-click PLC_PRG(PRG) to write programs.

2.2 Typical Steps of Project Writing

From the above example given in section 2.1.1 Starting the Programming Environment, writing a user program with
MC motion control functions generally requires the following steps:

Step 1 Application system hardware configuration

Configure the network according to the main controller, expansion modules, network type, servo slave, and
other hardware used.

Step 2 User program writing

According to the control function to be implemented, write motion control with one POU (such as POU1), and
write common logic control with another POU (such as POU2).

Step 3 Servo drive parameter configuration

Configure the objects of SDO and PDO according to the servo name and running mode in the hardware
configuration, and ensure that the communication objects required between the MC function block of the user
program and the servo are filled in the configuration table.
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Step 4 Servo motor parameter configuration

Correctly fill in the resolution of the servo motor encoder, the transmission ratio of the mechanical structure,
the characteristics of the axis movement range, and other parameters so that the displacement instruction
imposed on the control object corresponds accurately to the actual displacement.

Step 5 Task arrangement

Based on the real-time requirements of control, execute the motion control function POU1 in the EtherCAT
task; set the cycle to 250 ps, 500 ps, 1 ms, 2 ms, or 4 ms and make it the same as the EtherCAT master
synchronization cycle, with the priority of 0; execute the common logic control POU2 in MainTask or other
common tasks and set the cycle to 1 ms, 4 ms, or 20 ms, with the priority of 1.

Step 6 Online debugging

Connect the A-2000 Series PLC to the PC via a LAN network cable correctly and then power on the PLC.
Download and debug the user program to eliminate user program bugs (if possible, you can connect the servo
drive system to the PLC, and then perform debugging. If the servo system is not available, you can set the servo
drive system as a virtual axis; if the PLC is not available, you can simulate and debug the user program on the PC
to eliminate possible errors in the user program until it is compiled without errors).

2.3 Examples of Program Writing and Debugging

Here is an example of a basic servo control program to give you a first glimpse of the programming process before
you go through the principle of the programming system and the method of compiling the motion control program.
Write a simple program that allows the A-2000 series PLC to implement the following functions: the servo motor
repeats rotating forward 50 revolutions, and then reversing 50 revolutions.

The programming method and steps are as follows:

Step 1 Add the corresponding devices: EtherCAT master, servo drive, and motor axis.
Step 2 Handle the motion control of the servo in the high real-time EtherCAT task cycle.
Step 3 Set relevant parameters.

Step 4 Write the program.
2.3.1 Step 1 - Adding a Device

Step 1 EtherCAT Master SoftMotion instance is added to the Standard project by default and is bound to ETHO. If
it is missing you can add it manually:

202605 (V1.1) 18
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File Edit View Project FBD/D/L Build Online Debug Tools Window Help A 4
D@ & v~ % BEX ALAY % |G | £3- (3" |# | Application [Device: PLC Logic] ~ €8 L 4
i - <r < oo FF IF F o | -8 5
Devices v & X | [fJ EthercaT (@ Device |l ™._Hs10 [#] PLCPRG X
= Praykiadows_eplkage_Chepter2 ~||, . PROGRAM PLC_PRG

e Cut Scope  Name Address Datatype Initiolization  Persistent  Hide Constant Comment Attributes
Copy
Delete
Refactoring >
& Properties...
143 Add Object =
v Program 1
i P
V{[]" Edit Object
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode...
Reset Origin Device [Device]
Simulation
8] Visualization Element Repository
R[+Q (w0 @
[B) Messages - Total 0 error(s), 0 warning(s), 0 m
Lastbuid: @ 0 @ 0 Precomple /' @ Project user: (nobody) (2R
[ Add Device ¥
Name  EtherCAT Master_SoftMation
Action
| € Appenddevice O Update device
string for a fulliext search Vendor <Al vendors> ¥
Name Vendor Version Descri
# [ miscellaneous
= [ Feldbuses
<A CANbus
| = ok EtherCAT
| = bk Master
| [ ethercaT master 35 - Smart Software Solutons GmbH  3.5.15.30  EtherC
- [ EthercaT Master SoftMotion 35 - Smart Software Solutions GmbH  3.5.15.0  EtherC/
| (1] [EthercaT Master SoftMotion | 35 - Smart Software Solutons GmbH  3.5.15,30  Ethercy
| [ ethercAT Master Softotion 35 -SmartSoftware Solutons GmbH  3.5.16.30  Etherc/
| *+ B Ethernet Adapter
| +- = EtherNet/IP
| # - {2} HomesBuilding Automation
| % Modbus
@
# 8 sercos
|
|
|
|
@ Group by category (8 Display all versions (forexperts only) (7] Display outdated versions
| | Mame:EthercaT Master softMation
| Vendor: 35 - Smart Software Solutions GmbH
Categories: Master -
| Version: 3.5,15.30 ﬁ
Order Number: -
Description: EtherCAT Master SoftMotion.
Append selected device as last child of
Device
@ (vou can select another target node in the navigator while this window is open.)
| Add Device close | |

Step 2 Double-click Device on the left side of the software interface, and click Scan for Network on the pop-up
window. When the PLC light on the right is green, it indicates the PLC device is connected successfully and
you can download the PLC program.
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File Edit View Project Build Online Debug Tools Window Help A
| @ - - T @ - (7 |14 | Application [Device: PLC Logic] ~ O &% » m % =
Devices v 8 x|[ @ erecar ) { Device x |l ™MrSO_ W] PCPRG ~
= ) Praytiadowa_apikaga_Chapter2 -
73 “ommunication Settings ScanNetwork | Gatenay
= [ Devee (as71PLC2009) f s
D Autoscan —
4, Fault diagnosis summary T
= @0 PLc Logic Backup and Restore
= €} Application
%, Differentiabonitor e 2 ®
8 toryborsger =_— e
[ pLc_pRG (PRG) Log
= (@ Tesk Confiuration Cd P G ey
© EtercaT Task PLC Settings -address: Device Name:
5 MariTask focalhost AS7IPLC2004
PLC Shell
Al rcpr Select Device X
D) varisie usage e
D) Version relation check 515304604 gytectthe Network Path to the Controller
-m_nsxom«sxo) AccessRights | | = ¥y Gateway1 g:"e"c:"r""— ‘Scan Network
() EtherCAT (EtherCAT Master SoftMotion) ) AS71PLC2004 [0003.0652.800A] B
0 Extcard (Scantocke) symbol Rights Driver:
2 SoftMotion General Axis Pool [reere
Software metric
L 1P-Address:
determination peoAaar
1EC Objects oot
1217
CommonMisct
Task Deploymé
Status
Information
(s oy vy v (0] Hide non-matching devices, filter by Target ID (cancel
BSOUE O UW Peoniey Project user: (obocy) (25

Step3 Add a slave.

There are two methods to add a slave: automatic scanning for device configuration, and offline device configuration,
which are introduced below respectively.

B Automatic scanning for device configuration

Usually, after the PLC and EtherCAT devices are powered on and the EtherCAT bus has connected EtherCAT devices
such as the servo motor and I0 modules, the bus devices are scanned by software to automatically complete the
configuration. The operation steps are as follows:

Step 1 Right-click the required master device in the device tree and select Scan For Devices, as shown in Figure
2-1. Then, the slave devices can be scanned and the scanning result window will pop up, as shown in
Figure 2-2.

Figure 2-1 EtherCAT Master Scanning Interface

-

File Edit View Project FBD/LD/L Build Online Debug Tools Window Help
el & [ R =] (3" | | Application [Device: PLC Logic] ~ ©§ »y BN e =

; T ;
Devkes S8 X|[ @ sheor | @ oeiee [l SO @) PLCPRG X
=) Praykiadowa_apliaga_Chapter2 ~|l e PROGRAM PLC_PRG
= @ Devee (aS7LC209
0 Autoscan
4. Fault diagnosis summary
= B rctoge
= © Application

O] .

Scope  Name Address Dotatype Initialization Persistent  Hide Constant Comment Attributes

% Differentiaioritor
D Lbrary Manager
9 PLC_PRG (PRG)
= (@ Task Confiuraton
& EtherCaT Tosk

= & varask :‘

&) picpre
) variabl usage
) verson refstion check

() EtherCAT (EtherCAT Master SoftMotion)
= = i
* “’j% Copy

|® paste
X Delete

Refactoring »
3 Properties...

Add Objec
£ AddFolder..

Add Device..

Scan for Devices... |

Disable Device
Update Device.
[ EditObject
Edit 0 mapping

Import m:

N [wo% &

Export m

Lastbuld: © 0 @ 0 Precomole ./ GA Proi
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Figure 2-2 Adding a Slave to the EtherCAT Master

EihercAT™

[

Step 2 Click Copy to project on the Scan Devices interface. The servo drive and the corresponding 402 axis will

be automatically added.

v 3 x (@ Ethercat | ] ™_Hsi0 [ PLC_PRG x| [ Device

Devices
= () Praykiadowa_apikacia_Chapter2 ~||%
S-i) Deves (as7IRLC2004) " Scope Name Address Datatype Initialization
1) Autoscan
X, Fault diagnosis summary
= 80 P Logic
= ) Application
¥ DifferentialMonitor
(i Library Manager
¥ PLC_PRG (PRG)
= [#8 Task Configuration
£ EtherCAT Task
= & MainTask
& pic_pre
) Variable usage
[ Version relation check
TM_HSIO (TM-HSIO)
1] EtherCAT (EtherCAT Master SoftMotion)
= A\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_FW_1.0.2.0)
B Axis (Axis)
= A\ Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_SRV_65_FW_1.0.2.0)
HP Axis_1 (Axis)
s gasie
3 SoftMotion General Axis Pool

PROGRAM PLC_P

Persistent Hide  Constant Comt

¥ Program 1 .

Network C

#Note: ASTRAADA servo motors do not require manual axis addition later, but third-party servo motors require it.
The double underlines under the EtherCAT master indicate a prompt: if the required task "Ethercat_Task" does not

exist, the EtherCAT master may not function correctly.

m  Offline Device Configuration
If the network connection for the PLC, the servo motor, and other devices is not available, you can perform

device configuration directly on the Astraada A-2000 Studio software.

21
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Right-click EtherCAT_Master_SoftMotion in the device tree, and select Add Device.

Figure 2-3 Adding an EtherCAT Slave Offline

File Edit View Project FBD/LD/L Build Online Debug Tools Window Help
HE R &~ AN S
¢ {

i "R % |63 |9 (3 |#¥ | Application [Device: PLC Logic] ~ @ & ) w W = P Ll
it

Devices. ~ 8 x|| @ ehecat ') PLCPRG x| [ Devie
= 3 Prayttadona_apitaga_chapter2 ~| | b PROGRAM PLC_PRG
S s p7miCa) " Scope  MNeme Address Datatype Initslaation Peristent  Hide Constant
D) Auto scan
X, Fault diagnosis summery
= Bl pLctoge
= © Avplication
#_ DifferentiaiMonitor
(i Liorary Manager
] pic_prc (rRG)
= (& Task Configuration
& EtherCAT Task
= & ManTask
& pic pre
) variable usage
) version relation check

Comment  Attributes

EtherCAT (F
Eicard sean
% softotonce B COPY

Refactoring >
G2 Properties...

Add Object
£ Add Folder..

‘Add Device...

Scan for Devices...

Disable Device
Update Device...
Edit Object

=

Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

Figure 2-4 Selecting an EtherCAT Slave Device

[ Add Device

Neme Astraada_SRV_65_FW_10_2.0

Action

© Appenddevice () Insertdevice | | Flug device (O Updatedevice

astraz Vendor <Al vendors>

MName
= [ Feldbuses
= b EtherCAT
= b Slave
= (3 ASTRAADA
= [ Servo Drives

A\ [Astraada SRV 65 FW_1.0.2.0 | Revidon=16#000000AB  EtherCAT Slave imported from Slave XML: Astraada ¢

Version Description

B Groupby category (] Display all versions(for experts only) [] Display outdated versions

A Name:Astraada_SRV_65 FW_1.0.2.0
Vendor: INT
Categories: Slave
Version: Revision= 1600000048
Order Number: Astraada_SRV_65_FW_1.0.2.0
Description: EtherCAT Slave imported from Slave XML: Astraada_SRY_65_FW_1.0.2.0.xml Device:
Astraada SRV 65 FW 1.0.2.0. Astraada SRV 65 FW 1.0.2.0

Append selected device as last child of
EtherCAT

#  (You can select another target node in the navigator while this window is open.)

Add Device Close.
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After the servo slave and 402 axis are added to EtherCAT, it is shown as below.

File Edit View Project FBD/LD/L Build Online Debug Tools Window Help

ﬁ; H & o & Ba @ X (44 4] 44 05 =] (3" |#¥ | Application [Device: PLC Logic] ~ ©§ R |C 4
7 < . 4 | -l
Devices v R x [ EthercaT [#] PLC_PRG x [ [f] Device
=3 Praykladona_apitaga_Chapter2 ~||ie PROGRAM PLC_PRG

=@ 7 4 ~
_dgw::;\s 1LC0y Scope Name Address Datatype Initialization  Persistent  Hide Constant ~Comment
{ to scan

A, Fault diagnosis summary
= @0 pLc Logic
= £} Application
¥ DifferentialMonitor
() Library Manager
[#) pLc_prG (PRG)
= (# Task Configuration
& EtherCAT Task
= & MainTask
@) pLc_PRG
[ variable usage
[ Version relation check

TM_HSIO (TM-HSIO)
= [ [EtherCAT EtherCAT Master Softotion)

= A\ Astraada_SRV_65_FW_1_0_2 0 (Astraada_SRV_65_FW_1.0.2.0)
B Axis (Axs)

4 ExtCard (ScanModule)

3 SoftMotion General Axis Pool

2.3.2 Step 2 - Writing a Function to Handle POUs

In Astraada A-2000 Studio programming environment, there is an EtherCAT_Task task, and a MainTask task for the
default task configuration. The MainTask task contains a POU named PLC_PRG which is created when the new

project is created, as shown in Figure 2-5. We need to create a POU dedicated to servo control and put it under the
EtherCAT_Task task. The creation steps are as follows:

Figure 2-5 PLC_PRG Programming Interface

File Edit View Project FBD/LD/IL Build Online Debug Tools Window Help

e & R S R | o [#% | Application [Device: PLC Logic] ~ ©f
Devices > & X | [ EtheCAT f) PLCPRG X | [ Device
=33 Praykiadowa,_aplkagia_Chapter2 =5 1 PROGRAM PLC_PR
= [ Device (AS71PLC2004)
D) Auto scan
X, Fault diagnosis summary
=0 pLC Logic

= ) Application
¥, DifferentialMonitor
i Library Manager
[¥] PLC_PRG (PRG)
= (@ Task Configuration
2 EtherCAT Task
= & MainTask
@) pLc_PRG
) Variable usage
[) Version relation check
B ™_ss10 (M+is10)
({ EtherCAT (EtherCAT Master SoftMotion)
(@ extcard (scanModule)
‘3 SofthMotion General Axis Pool

w Program 1

Step 1 Right-click Application in the device tree, select Add Object > POU, and add a POU dedicated to

EtherCAT servo control. Set the POU to be of Program Type and select the preferred programming
language (Ex. Ladder)
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File Edit View Project FBD/LD/IL Build Online Debug Tools Window Help

S = = = . Add POU X
NS E & o B X (ML ML M 9 M 8 |6 E- [T | Application [Device: PLC Logic] + @8 O ) w % ([
= > ¢ or aF 1 iF 4¢ W an B OF IF er Y @ B B TEES
Devices v 3 x EtherCAT 9 o .
= "7] @ Create a new POU (Program Organization Unit)
S5 Praykladoe_splkace_Chapter2 v 1 PROGRAM ®
= (@ pevice (As71PLC2004) o e
i s 3 END_VAR
@, Fault diagnosis summary 3 Name =
= B0 PLC Logic |
= = POU
S TR |
ﬁ Copy . Type
1G] Paste
Program
=@ Delete °
i: Refactoring » O Function block
Properties... Extends
Add Object » | @ Alarm Configuration... e Implements
Add Folder... /N Alarm group template... pment |
Edit Object B s Group... : \
Edit Object With... @ Camtable.. Accessspecifier
Lagin & CNCprogram.. [
PR TR & CNCsettings...
elete application from device il i
PP 78 Communiiativn Manager.: Method implementation language
&) Visualization Element Repository B Data Sources Manager... Ladder Logic Diagram (LD)
DUT... -
% ) (O Function
& edemalFile..
@ Global Variable List... Return type
] ImagePool...
=0 Interface...
@ Network Variable List (Receiver)... Implementation language
@ Network Variable List (Sender)... Ladder Logic Diagram (LD) v
T_Persistent Variables. |
R —
& POUTor Implicit Checks... | Cancel
M, Recipe Manager...
@  Redundancy Confiuration... —

Step 2 Double-click EtherCAT_ETH3_Task in the device tree, click Add Call on the configuration interface, and

select a POU.

Figure 2-6 Calling a POU for the EtherCAT task

File Edit View Project Build Online Debug Tools Window Help
hed & - BB X (MGANLIN MA@

3" |i# | Application [Device: PLC Logic] ~ ©§ ©¥ ) w W ([Z 52 %5 & (o MW

Devices ~ 2 x| @ etecar | @ oeve |9 PoU
= ) Praykindows_apikacsa_Chapter2 ~|| confiowaton
= [ Device (A571PLC2004)
) Autoscan

] PCPRG |[#8 TeskConfiguaton ' & EtherCAT Task x

Priority (0.31 ) 0

2, Faut dagnosis summary
= @0 picioge e,

ok 4]

Interval (e.g. t2200ms) 4

) Liorary Manager
9 pLc_prG (PRG)
1 pou pre)

Watchdog
(Oenable

Time (e.g. t200ms)

Sensitivity

P version relation check. * Open POU

ms v

+Aaacaul>< Remove Call 1 Change Call | # MoveUp # Move Down
S

B ™ _tsio (Ms10) Comment
(@ EtherCAT (EtherCAT Master SoftMotion)
(@ extCard (Scantodue)

"3 SoftMotion General Axis Pool

File Edt View Project Buld Online Debug Tools Window Help
5~ = = A X X (A AN 9 A0 | 13y (3| #8 | Application [Device: PLC Logic) ~ @8 & ) w W[z I |o M %

Input Assistant X & EthercAT Task x

= B Praykisdone_apikacia_Chapter?
= [ Device (S71PLC2009)
D) autoscan Programs
@, Fault diagnosis summary
= B0 pLcLogc
= € Application
¥, Differentalonitor
) Lirary Manager
[ pLc_prG (RE)
) pou (PrG)
= @ Task Configuration

TextSearch Categories

A Name Type Origin
=] © Application
[#] pLC_PR

1) variable usage

1) Version relation check

W ™ _tsio (Ms10)

[ EtherCAT (EtherCAT Master Soft
(@ extCard (scantodule)
2 s Pool

@ structured view

Insert ith arguments Insert with namespace prefix
Documentation

PROGRAM POU -

o [ o

=

[E) Messages -Total 0 emor(s), 0 warning(s), 0 message(s)|

Lastbuid: @0 ® 0 Precomple /G Project user: (nobody)
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2.3.3 Step 3 - Setting Motor Parameters

For precise control of the movement position, the PLC must accurately calculate the position of the servo motor.
Based on the operating characteristics and stroke characteristics of the application system, as shown in the figure
below, select Axis type and limits so that the PLC can calculate the feedback information from the motor encoder
to obtain the accurate position and avoid errors caused by the accumulation of encoder pulses.

Figure 2-7 Motor Parameter Settings

File Edit View Project Build Online Debug Tools Window Help b,
HeE & R R 63 |1~ (7' | #8 | Application [Device: PLC Logic] ~ ©f X =
Devices v 2 x (@ EthercaT 9 pcpre (@ Device | Pou  [[E Task Configuration & EtherCAT Task P Axis X -
= () Preykisdows_apikagis_Chapter2 -
= j Device (AS71PLC2004) Scaling Axis type and limits & . Velocity ramp type
D) Autoscan (O Virtusl mode | Softwerelmts O Trapezoid
Homing Setting = (O Adtivated Negative [u]: 0.0 =
X, Fault diagnosis summary O Modulo = O sin
= & i« Positi ) 1000.0 ®
9 i B w3 O
= £ Application ~ X
T 'W PLC Lo Software error reaction O Quadratic (smooth)
¥, DifferentiaMonitor — ogic | =
9 wiary Manager Deceleration [u/s2l: 0 —
9 pLC_PRG (PRG) Commissioning Max. distance [u]: 0 D: 0
] Pou (PrG)
e SM_Drive_ETC_GenericDSP402: 1/0 Dynamic lmits Position lag supervision
= (8 Task Configuration Mapiiig
=8 EtherCAT_Task Velocity [ufs]: Acceleration [u/s?]  Deceleration [ufs?] Jerk [u/s): deactivated
: = SM_Drive_ETC_GenericDSP402:
4] pou IECObjects EY 1000 1000 10000 Lag limit [u]:
= & MainTask
&) pLc_rrG Sas
3 Vaibeiisige Information
[) Version relation check
W ™ _tisio (M+s10)
= [ EtherCAT (EtherCAT Master Softiotion)
= A\ Astraada SRV 65 FW_1020 (Astraada_SRV |
HP Axis (Axis)
= A\ Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_SR
HP Axis_1 (Axis)
(@ extcard (ScanModule)
'3 SoftMotion General Axis Pool

#Note:

®  For the reciprocating mechanism of the lead screw type, Finite is preferred as the lead screw stroke is limited
and we should know its absolute position within the stroke range.

e  For a single-direction axis, Modulo is preferred as the linear mode may cause position counting overflow,
resulting in position calculation errors.

The encoder parameters of the motor (such as resolution) and the mechanical reduction ratio of the application
system may be different. They need to be set based on the actual situation during programming, as shown in the
following figure.

Figure 2-8 Motor Encoder Parameter Settings

File Edit View Project Build Online Debug Tools Window Help v
Sl & s T et " =} 9 |[## | Application [Device: PLC Logic] ~ & Ri[zr=e==3 |0 M
Devices. ~ 3 x| ([ EhercaT R PLC_FRG [@ Device [T Pou  [{E TeskConfiguration & EtherCAT Task  '#@ Aods X -
= ) Prekiadons_apitacs_Chapter2 ~I ¥ =
g Scaling Number of pulses per revolution of the servo encoder
= (7] Device (AS71PLC2004)
D) Auto scan Scale Propertionally
Homing Setting —
., Fault diagnosis summary () Invert direction
= Bl e Le
5l % ”9“7 Automatic mapping 10000 Increments <=> motor turns 1
= £} Application "
.. DifferentialMonitor it 1 motor turns <=>> gear output turns 1
Uirery Merges T gear output turns <=> units in application 1
[ PLC_PRG (PRG) Commissioning ——
fiF] Pou pRE)
T SM_Drive_ETC_GenericDSP402: /0
= (& Task Configuration S
= 5 EtherCAT Task
T e SM_Drive ETC_ GenericDSP402:
& rou IEC Objects
= g8 MainTask
5 B Status
] pLe_rre

D) variable usage

Information
[ version relation check

I ™_ps10 (v +s10) ! Remarks:
=) EthercAT {EtherCAT Master Softvotian) L. vhen the motor is runing, the contreller sends the pulse to the sexvo

= A\ astraada SRY_65 FW_1.0_2 0 {Astraada SRV | driver through Ethercat commmication to control the servo operation .
P s (i) Therafore , the resolution of the encoder needs to be accurately set

= Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_S according to the actual situation . For example , the distribution rate of
WP Axis_1 (axs) the sexrve motor i 20bit. it means that the metor rotates 1 twrn and needs

8 ExtCard tscanmioduie) to receive to Teceive 1048,576 pulses

% SoftMotion General Axis Pool 2, Set the corresponding parametsrs [electronic gear ratio) according to the

actual mechanical structure;

[E] Messages - Total 0 errar(s), 0 warning(

Lastbuid: € 0 0  Precompile o @ Project user: (nobody) (& MFY

202605 (V1.1) 25



A-2000 Series Software Manual Getting Started

When the motor is running, the PLC sends the required number of pulses to the servo drive through EtherCAT
communication to control the servo operation. Therefore, the encoder resolution needs to be accurately set
according to the actual situation. For example, if the resolution of the servo motor is 20 bits, it means that for the
motor to make one revolution, 1,048,576 pulses need to be received.

You need to set the corresponding parameters (electronic gear ratio) according to the actual mechanical structure.

#Note: Please note that only integer values can be entered for the parameters shown in the above figure. In order
to ensure that the ratio of the parameters in the corresponding rows on the left and right sides is effective, you can
adjust the integer values on the left and right sides appropriately. For example, a 20-bit servo motor drives a lead
screw of 16 mm (the screw slider moves 16 mm when the screw rod rotates 1 circle) after passing through a
mechanical reduction mechanism with a ratio of 3.75:1. The parameter settings are shown in the figure below.

Figure 2-9 Parameter Setting Example

Scale Propertionally

[] Invert direction

1043576 Increments <=> motor turns 1
375 motor turns <=> gear output turns 100
1 gear output turns <=3 units in application 16

2.3.4 Step 4 - Writing a Function for Forward/Reverse Motor Direction Control

For the motion control of the servo axis, the default synchronization period is 4 ms, and you can select it according
to actual needs, as shown in the figure below.

Figure 2-10 Servo Axis Motion Control Cycle Setting
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= A\ Astraada_SRV_65_FW_1_0_2_0_1 (Astraada SR
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The program in the figure below is written in the ST language, and the relevant code is as follows.

Figure 2-11 ST Code

File Edit View Project Build Online Debug Tools Window Help X
BEeHE & v > R | te #¥ | Application [Device: PLC Logic] ~ ©§ > m =®
Devices. > 8 X|| ({ EthercAT [T PLCPRG (@ Device  [[& Task Configuration & EtherCAT Task w9 Axs1 '[5) PoU x
= 3 Praykladowa_apikacia_Chapter2 - PROGRAM 20T
= [ Device (AS71PLC2004) i
D) Autoscan i § )
MC_MoveAbso:
1, F: summ: -
2 et hognoas summary 5 iStatus : INT :
80 pLctoge E it UINT := 1
= € Application 7 | Enp_var 100% &
¥ DifferentialMonitor —T
) Lirary Mansger CASE istatus OF
i (Axis:=Axis_l, Enable:=TRUE, bRegulator0n:=TRUE, bDriveStart:=TRUE):
Status THEN
iStatus:=iStatus+l;
=8 EtherCAT Task END_IF
& rou 1
= & MainTask 8 MC ) e (Axis:=Axis 1, Execute:=TRUE, Position:=50, Velocity:=S, Acceleration:=s, Deceleration:=s);
&) pLc_PrG IF one THEN
D) Variable usage 1 % Axis:=Axis_l, Execute:=FALSE);:
) Versionrelaton check 1 iStatus:=iStatus+l;
12 END_IF
B ™10 (+s10) =
=@ Ez‘e":“T(E"‘“c”Ma“e's"f"""m) 14 (Axis:=Axis_l, Execute:=TRUE, Position:=0, Velocity:=4, Acceleration:=5, Deceleration:=sS);
= A\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_| e
B Axis_1 (Axs) 1€ Axis:=Axis_l, Execute:=FALSE);
[ ExtCard (ScanModule) 1 iStatus:
"3 Softiotion General Axis Pool 1 END_IF
15 | END_CASE
100% |@&
Lastbuid: © 0 ® 0 Precomple o/ (g Project user: (nobody) o

2.3.5 Compiling the User Program

If there is a writing error, the error type and reason will be listed in Figure 2-11. Once you double-click the error
description, the cursor will jump to the corresponding program editing window to facilitate revision. After the

revision, compile it again until all compilation problems are eliminated.
The operation steps are as follows:
Step 1

Step 2

device's LED screen will flash three times.

Step 3 After confirming the device, download the user program to the CPU module
Figure 2-12 Program Compilation Interface

File Edit View Project Build Online Debug Tools Window Help

Double-click Device in the device tree, and select Communication Settings > Scan Network.

After selecting the corresponding device, click Flash. At this time, the PLC display on the connected

EFE & v s
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i pcrre
PROGRAM EOU
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MC_Power : MC_
MC_MoveRbsolut
iStatus : INT := 0;
i : UINT := 1
END_VAR

[ Device

Application [Device: PLC Logic] ~ @8

[# Task Configuration

» m X(

& EtherCAT Task 8P Axis_1 [§] Pou x

o[

w00% |

) Library Manager
B9 pLc_prG (PRG)
8] Poure)
= (# Task Configuration
= & EtherCAT Task
&) rou
= & MainTask
&) pLc_prG
) Variable usage
) Version relation check
B 10 (Me+is10)
= [ EtherCAT (EtherCAT Master SoftMotion)
= A\ Astraada_SRV_65_FW_1_0_2 0 (Astraada_SRV_|
H Axis_1 (Axis)
= A [Astraada_SRV_65 FW_10_2 0_1 (Astraada SR
H@ Axis_2 (Axis)
() ExtCard (scanModule)

CASE iStatus OF

(Axis:=Axis_1, Enable:=
.Status THEN
iStatus:=iStatus+l;

END_IF

RUE, Position:=50,

RUE, Position:=0,

E, bRegulatorOn:=TRUE,

bDriveStart:=TRUE) ;

Velocity:=5, Acceleration:=5, Deceleration:=5);

Velocity:=4, Acceleration:=5, Deceleration:=5);

‘& Softhotion General Axis Pool

[E] Messages - Total 0 error(s), 0 warning(s), S message(s)|

100% @
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File Edit View Project Build

Online  Debug  Tools

Figure 2-13 Connecting to the PLC
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When downloading for the first time, a prompt as shown in the figure below will appear. Select Yes.

X

The application "Application’ does not exist on device ‘Device'. Do you want to
create it and proceed with download?

Details...

If an application already exists in the PLC, a different prompt will appear when downloading the changed application
again, as shown below. Generally, select Login with download. The option Update boot application means
that the PLC will automatically run this application the next time it is powered on.
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@ The application changed since last download. What do you wantto do?

Options

(O Login with online change
(® Login with download
(O Login without any change

Update boot application

Cancel Details...

#Note: For large applications, execute Clean and perform a full download after 5 to 10 consecutive online changes, or
when the code changes are substantial.

2.3.6 Running the Monitor Program

As shown in Figure 2-14, after logging in to the device, you can know the program is running by observing the
actual operation of the servo (Axis_1) or checking the position value of the servo axis of the upper computer. At this
point, the required servo jogging and 2-cycle running triggering functions have been implemented, which means
the programming process is complete. You can also view the CPU and memory usage in the lower left corner of the
interface, as shown in Figure 2-15. In the task configuration interface, you can view the execution cycle time of each
task (after the program is powered on for the first time, you need to right-click and select Reset to view the accurate
time), as shown in Figure 2-16. You can use the Task Configuration->Monitor Tab to ascertain if your POUs do
not exceed the configured cycle time.

Once communication with the EtherCAT slave is established, you can use Astraada A-2000 Studio to commission the
servo through function codes. You can both view and configure the servo function code parameters.

Figure 2-15 Device Monitoring
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Fie Edt View Project Buld Online Debug

Figure 2-16 Task Monitoring
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2.3.7 Fast Configuration

Select Project > Quick Configuration to open the Fast Configuration interface, as shown below.

File Edit View | Project | Build Online Debug Tools Window Help
B B & o AddObject » 2 |43~ (1" | 8 | Application [Device: PLCLogic] ~ ©8 € ), m W [[E6=2z 2 & | B |= |7
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Quick Configuration Function Description

Selected device preview window: Allows you to view the list of selected devices by category, quickly delete
devices, and adjust the order of devices within the same type. Depending on the PLC model, it displays single
or dual EtherCAT masters. The common types displayed include: Backplane Bus (Localbus), Modbus RTU 1,
Modbus RTU 2, Modbus TCP 1, Modbus TCP 2 and EtherCAT (other types are currently not supported). This
window does not display devices that have already been added to the project.

Move up: Moves the selected device up in the preview window.
Move down: Moves the selected device down in the preview window.

List of devices to be added: Displays all subdevices that can be added based on the selected device type.
Devices that cannot be added are hidden.

All-version display: Switches between showing only the latest-version devices and showing devices of all
versions. By default, only the latest-version devices are shown.

Device details: Displays detailed device information, including vendor, type, ID, version, and description.

Device addition: Allows you to customize the device name and quantity for batch addition. If the total number
of added devices exceeds the limit, a warning prompt will appear and block the operation. When adding
multiple identical devices at once, add sequential suffixes to their names to differentiate them. The default
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quantity is 1; if you manually change this number, it will automatically reset to 1 after the addition is complete.
®  Reset: Clears all devices that have been added to the device preview.

® Add to project: Adds the selected devices into the project. The results of this operation will be displayed in the
operation log.

o C(lose: Exits the Fast Configuration window.
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3 Basic Functions

3.1 Interface Layout

Search in the Start menu of the Windows system or click the shortcut on the desktop to open the Astraada A-2000
Studio software.

Figure 3-1 PLC Project Interface of Astraada A-2000 Studio

Fle Bt View Project FADADAL Buld  Oniine Deoug Took  Window
w8 L) L 2 Y A Clogc] - O = =

Deces

o,

bRequlatoron Bl tvedt
EDrivestarr

b Safoton General A P

Mascagen ot 0 ermois), 0 smvnnis), 4 message(s) - ex
= [0 | 5 Oweiingi [ ssmasir] 2 I

Project  Object  Postion

Lot 0000 mecroe s G gt user pobedyl 0

The interface mainly includes the following content:

®  PLC device information, you can right-click Device to change the PLC model;

®  Application, i.e. the user Program Organization Unit (POU);

®  EtherCAT_Task, i.e. the EtherCAT bus task;

® MainTask, i.e. the main program task;

®  Local module configuration AS_HSIO;

®  EtherCAT, i.e. the EtherCAT bus configuration;

o  EtherCAT bus slave (ex. ASTRAADA_SR65 with 402 axes), or remote I0 modules.

e  Shortcut keys for compilation, login, and debugging.
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3.2 Build Menu

The Build menu integrates diverse functions such as compilation and clearing, which are described as follows:
e  Build: Compile and link all codes into those that can be executed by the PLC.

®  Generate code: For the Generate File function required for symbol configuration in label communication, you
can click the Compile button to implement it, or click the shortcut key [#¥].

e Generate runtime system files...: Packages the project into a controller executable file, which can then be
updated using the update tool.

Clean: Clear the last compiled and downloaded information.

Clean all: Clear compiled information, downloaded information, and reference information, and refresh all
library and project data compilation information.

Figure 3-2 Compile Menu

File Edit View Project FBD/LD/IL {Build | Online Debug Tools Window Help

S=zE & v« & x d|lﬁl Build F11 t (7" | #¥ | Application [Device: PLC Log
[EF 69 |-un €3 <> o0 40 48 4% 40 oo Rebuild
) Generate code -
Devices - fiquration ([ EtherCAT Master
=13 Untitied9 Generate runtime system files...
= Device Clean
UC Power;
D Auto scan Clean all =
Q Fault diagnosis summary ’ y ’
jﬂ o MC MoveRelative_0: MC MoveRelative;
i ognc‘ ) : bMoveRelative: BOOL;
=1} Application 7 END VAR

m Library Manager

3.3 Variable Usage Table
3.3.1 Overview

The variable usage table has the following functions:

e Display the address usage of I/Q/M areas, including the classified display of used addresses, conflicting
addresses, and free addresses.

e Display the used size, available size, and usage rate of the program area, data area, power failure retention
area, and I/Q/M areas.

3.3.2 Function Introduction

Select Device > Variable Usage in the device tree and double click Variable Usage to open the interface as
shown in the figure below.

#Note: The maximum storage capacities of the A-2000 series PLC program area, the data area, the power failure
retention area, the M area, the I area, and the Q area are 20MB, 64MB, 1MB, 5MB, 128K, and 128K, respectively.
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File Edit View Project Build Online Debug Tools Window Help
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= [@J Device (as71PLC2004)
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=10 PLC Logic )
= £} Application Beroizteat h: Total size: 1048576 Free size: 1043576 Usedsize: a Used rate: o
S % K Zone (B) Total size: 5242800 Free size: 120000 Usedsize: 122880 Used rate: 2,34%
() Lbrary Manager
Ea ) % I Zone (B) Total size: 131072 Free size: 131007 Usedsize: 3 Used rate: 0, 05%
R Pou pra % Q Zone (B)
-t e Total size: 131072 Free size: 131027 Usedsize: 45 Used rate: 0, 03%
=-(4 Task Configuration
& EtherCAT Task %MZone %IZone %QZone Function block
= & MainTask 5 =
wrﬁ S EE Status: Al ~ Addrrange: 0 21 . [pamm VBT S p=
1) variable usage Serial Ho Address POU Varisble name Variable type Addr range Status
Veroe reiaion check » _w«aurlmasym 4MBO-%MBS242879 Free
W m_si0 (s T
‘13 AS71DT16 (AS7IDT1E) £ %MB5120000-.. 5D %MB5120000-%MB5179999 System used
‘1" AS71DT16_1 (AS71DT16) 3 | %MB5180000-. SM %MB5180000-%MB5219593 System used
(@ as710T15_2 (ASTIOT16) 4 %MB5220000-, Reserved YMB5220000-%MB5242873 System used

# [ EtherCAT (EtherCAT Master SoftMotion)
[ ExtCard (ScanModule)
"8 softMotion General Axis Pool

Table 3-1 Description of Variable Usage

Number Item Description

If you click the Compile button, the interface will extract the information it
needs based on the generated data and conduct a refresh once the compilation
Data refresh |is succeeded. Alternatively, you can click the menu Compile > Generate

area Code in Figure 3-2 to trigger an interface refresh.
# Note: This function will refresh the interface only after successful
compilation.
It mainly displays the basic information of the program area, data area, power
Area usage . . . . .
5 i formation failure retention area, and I/Q/M areas, including the total capacity of the area,
area the size of the used area, the size of the available area, and the area utilization

rate.

Detailed I/M/Q . . . )
It displays the address usage of I/M/Q areas, including address-associated

area usage
. .g variable information, address conflict status, information of unused address
information
. areas, etc.
3 and function . . . L . .
block The function block information mainly includes the type and size of the function
. . block called in the program. It also supports functions such as search, address
information

range setting, and page number positioning.
display area 9 g Pag P g

The information display interface is shown in the figure below. It is divided into 4 display options, namely %M
area, %I area, %Q area, and Function block size, which display the usage information of the corresponding
areas respectively.

%MZone % IZone % QZone Function block

Status: |All v Addrrange: |0 | - [5247 Variable name: Query
Serial No Address PoU Variable name Variable type Addr range Status
13 %MBO-%MB524... %MBO-%MB5242879 Free
2 %MB5120000-.. SD %MB5120000-%MB5179999 |System used
3 %MB5180000-.. sM 2%MB5180000-%MB5219999 System used
4 %MB5220000-.. Reserved 2%MB5220000-%MB5242879 System used
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3.3.3 Menu Options

Menu options include display options, query, address range settings, and page turning options.

Table 3-2 Description of Variable Usage Statistics Menu

Number Item Description
For the %M area, %I area, and %Q area, the status options include All, In
Display use, System use, Conflict, and Idle;

L options For the Function block size, the status options include All, Function block,
Union, Structure, and Alias.
You can perform character matching on the names in the four columns of
5 Query Address, POU, Variable name, Variable type, and Address range. If any
options one of them matches, the condition is met.
#Note: Any changes in the query options will trigger a table refresh.
Address You can check the address range set by you according to actual needs, and the
3 range range canrfot exceed the limit of th_e corresponding area. You need to click the
settings Query option to enable the range display.

#Note: This item is not available in the function block size interface.

To ensure the table refresh performance, you can add a maximum of 1,000

Page turning address segment units by default. When the data exceeds 1,000 address segment

4 options units, the system will use paging display. You can click Previous Page/Next
Page or enter a specified page number, and the system will jump to the

corresponding page.

Table options: They mainly display the usage information of address segments that meet the filter conditions.
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Table 3-3 Description of Variable Usage Statistics Table

Number Item Description

The address area is displayed in ascending order, with the smallest unit being
Byte. When the address occupied by a variable does not conflict, it will be
1 Address | displayed in the form of an address area (e.g.: %MB0-%MB3). One address may
be associated with one or multiple variables. When there are multiple variables,
the address bar will display multiple duplicate addresses.

2 POU All POU names of variables area displayed.
Variable
3 The variable name associated with the area is displayed.
Name
Variable
4 The variable type is displayed.
type
Address ) . -
5 Range The entire address range of the variable is displayed.

The usage of the address area is displayed. When it is used, the status is In

Use; when there is a conflict, the status is Conflict; when it is free, the status is

Idle.

#Note:

®  Address conflict detection is performed based on the byte position. When
different variables use different bits of the same address, the system will
mark it as an address conflict during detection. The specific conflict
situation is based on the actual bit usage.

®  When a user-defined variable conflicts with the IO address assigned to the
device, it only means that the same address is used in multiple places. You
can determine whether there is a problem based on whether the actual
function is used.

6 State

3.3.4 Direct Address Storage Area

For PLC data, the addresses in the %I and %Q areas cannot be saved after a power failure, but the addresses in
the %M area can still be saved. The A-2000 series programming system provides a 128kB (Byte) input area (%I
area), a 128kB (Byte) output area (%Q area), and a 5MB (Byte) storage area (%M area). The first 480kB in the
storage area can be used directly by users, and the last 32kB is the system area (mainly used as soft components)
and should not be used directly by users. During programming, you can directly access addresses or define
variables and map them to addresses for indirect access. The definition of storage areas and the address range used
by them are shown in the following table.

Table 3-4 Description of Storage Areas and Address Range Used by Them

Area Purpose Size Address Range
I area (%I) 128kB User area 64k Words %IW0-%IW65535
Q area (%Q) 128kB User area 64k Words %QW0-%QW65535
User area 2530k Words %MWO0—% MW2,589,999
M area (%M) 5MB SM components 20000 Words %MW?25,90,000-%MW?2,609,999
Extended user area 11440 Words %MW26,10,000-%MW2,621439
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3.4 Fault Diagnosis

Diagnosis is intended to quickly locate errors that occur during PLC operation and find solutions according to the
error information and status. The diagnostic interface of Astraada A-2000 Studio can only be obtained and displayed
after logging in to the PLC. The Astraada A-2000 Studio programming system supports the diagnosis of various
communication devices and can generate fault information, offline information, and other information according to
the actual running status of each communication device. The module types involved in fault diagnosis mainly
include CPU module, Modbus, Modbus TCP, etc. The Astraada A-2000 Studio programming system mainly provides
four diagnosis routes: configuration diagnosis, diagnostic information list, device self-diagnostic information list, and
diagnostic programming interface. All diagnoses are obtained through fault code analysis, and the fault codes
correspond to the diagnostic programming interface.

Fault diagnosis can be used to display fault information of all devices, and provide detailed description of relevant
fault information and methods for troubleshooting the causes. It can also provide more detailed diagnostic
information for special situations. After the device is connected, double-click Fault diagnosis summary in the
device tree to open the device fault diagnosis interface. The fault diagnosis interface is shown in the figure below.

File Edit View Project Build Online Debug Tools Window Help
NEeE & @ 55 4% %5 M 9 A 0 [ 3 (B8 | Application [Device: PLC Logic] ~ =] ™

Devices v & X [E] PLCPRG X
= (3 Przyrladows_aplkags_Chapter3 ~
[ Device [connected] (AS71PLC2004)

X, Fault diagnosis summary

= ) Application [run]

Expression Type

¥ DifferentialMonitor
(@ Library Manager
|E] PLC_PRG (PRG)
1G]
= (& Task Configuration
& EtherCAT Task = =
= & MainTask -
8] PLC_PRG
) variable usage
) Version relation check
B m_ss1o (vHsio)
A (f As71DT16 (AS71DT16)
A ([ As71DT16_1 (AS71DT16)
A (@ as71DT16_2 (AS71DT16)
# £y(f) EtherCAT (EtherCAT Master SoftMotion)
[ Extcard (scanModule)
"3 Softiotion General Axis Pool

The functions of the fault diagnosis interface are described as follows:
e Device Type Window

It displays the current fault type and provides the fault display filter function, which can display fault information by
device type. Device types include CPU module, Modbus RTU module, and Modbus TCP module. You can select a
different device type, and the diagnostic display list will show the corresponding type of diagnosis. All device
diagnoses are displayed by default.

e  Description of Interface Options
Device Type: Filter a certain type of faulty bus device.
Module Name: Filter faulty devices with a specific name.

Search: Search for matching fault information based on the device type or module name.

&
&

&

< Refresh: Used to refresh device fault information.

< Clear: Clear the fault information in the table.

< Export to Excel: Export fault information in the table.
< Fault Information Count: Display the number of faults.
&

Fault Information List: mainly used to display specific module fault information, including device type,
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module name, error code, and error name.

< Detailed Information window: When a certain piece of fault information is selected in the Fault
Information List, the detailed information of the fault will be displayed in the detailed information window,
which includes three options: Error Details, Troubleshooting, and In-depth Diagnosis. Error Details
window: Display possible causes of the fault. Troubleshooting window: used to provide the specific
operation method for troubleshooting. In-depth Diagnosis window: For some complex errors, more
detailed information is needed to locate them.

3.5 Automatic Scanning

If you need to increase the number of IO ports, you can expand the IO module. The steps to add an expansion
module to the PLC body in the software are as follows:

Step1 Open the Astraada A-2000 Studio programming software, create a new project, and select the
programming language.

Step 2 Connect to the PLC and scan local expansion modules. You need to log in to the PLC, but you may not start
it.

Step 3 Double-click Automatic Scanning in the device tree, and click Scan in the automatic scanning interface.
Then, the installed extension modules will be automatically scanned in the list, as shown in the figure below.

Click Add to Configuration in the upper right corner to complete the scanning and configuration addition
of the expansion module.

File Edit View Project Build Online Debug Tools Window Help
Oed & v a4 0 4 0g (35N {# | Application [Device: PLC Logic] ~ ©% € n =

Devices v 3 x [) Autoscan x| (f] Device
=) Untitled13 - Séan
= () Device [connected] (AS71PLC2004)
1) Auto scan Serial Device Device Device

No (:

Clear

Device Device
Positon  {oolexist)  name(existy 15 ©Xstin configuration Is add to configuration Fixed

\, Fault diagnosis summary
= EIU PLC Logic » - 36993 1.0.0.0 AS71AING
= €} Application [run] 2 37001 1.0.0.1 AS71A0U4
¥ DifferentialMonitor 3
) Liorary Manager 4
[E] Pc_prG (RG) =
= (8% Task Configuration
& EtherCAT_Task s
7
8
s

36993 AST1AING

Add success

37001 AS71A0U4 Add success

oo e e

= 5 MainTask

@] pLc_PRG
[ variable usage
[) Version relation check
W ™_ss10 (M-+s10)
@ As71AIN4 (AST71AING) 11
@ As71a0U4 (AS71A0U4) 12
A\ ([ EtherCAT (EtherCAT Master SoftMotion) 13
[ ExtCard (scanModuie)
"3 SoftMotion General Axis Pool

1
2
3
4
5
6
7
8
9

0O|0|0|0/0|0/0/0/0|0|0|/0|0|o

cclcc|oc|e|o|e|e|o|o|e

3.6 Cross-reference

The cross-reference function can be used to quickly find the calling location of the target object in the entire project.
The operation steps are as follows:

Step1 Find the object you want to cross-reference, right-click and select Browse > Browse cross
References:xEnCntCout.
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1] MC_Power_0
EtherCAT Mester.xDistributedClockInSync — EtherCAT Master.xConfigFinished  EtherCAT Master.xError MC_Power
Exis —Hauis Status
TRUE |Enable bRegulatorRealState
Tararty
& Cut
By Copy
paste
Delete
MC MoveRelative 0 -
MC_Power_0.Status = Browse » | *= GoToDefinition
1t | Addte Watchins [ Browse Cross References: bPower
Bxis - 1, W Browse Call Tree
MoveRelative [N {8 New Breakpoint.

Toggle Breakpoint

Unforce All Values of 'DeviceApplication’

Display Mode ,

s g Visuol Element Repository

Step 2 View the usage of the “target object” in the entire project from the Cross-reference List under the
project. Double-click the information in the cross-reference list to jump to the specific usage location in the
project.

EtherCAT_ Master.xDistributedClockT Ethercar ) figFinished  EtherCAT Mast
e M
ner) h[FQ [mow @

Cross Referenc List
Device. Applicaton, POU.bPomer Q [# | 7| Filter by Symbol, POU, Variable, Access, Type, Address, Object
5y POU  Varicble  Access Type  Address  Locaon  Object Comment

bU  bPower  Decaration  BOOL line 4 (Ded)  POU [Device: PLC Logic: Application]

P
S
Doubleclick to navigate.

3.7 Monitor List

The Monitor List function can be used to monitor variables and addresses. During program running, the Monitor List
can be used to view the data type and current value of the monitored variable, and the variable can be assigned a
value by writing a value. The operation steps are as follows:

Step 1 Click View > Watch in the Toolbar, and add Watch 1 to the monitor options.

File Edit [ View | Project FBD/LD/IL Build Online Debug Tools Window Help
@ 3 Devices Ale-0 * 2 |43~ [T |# | Application [Device: PLC Logic] = % & ) w 9 |[= + & M
7 o |- {1 POUs Ale+1 4 omoar 4@ & 4T
Moduls Ales2 =
Devices f astles foscan 'fH POU x
B Messages Alt3
B2 uniitied) 2 | Application.POU
S (8 Element properties
A2 Tooltox n Type Value n
Q Watch v Waten MC_Poner
=& B00L
!g Cross Reference List B watch2 MC_MoveRelative
2 Call Tree B Watch3 BOOL
"3 Bockmarks B Watch4
Gl Breakpoints B Watchall Forces
B Call Stack
£k Memory
Online Change Memory Reserve Settings =X
Bl StertPage | EtherCAT Master.xDistributedClockInSync  EtherCAT Master.xConfigFinished  EtherCAT Mastar.xError
A Q  Security Sereen
i Store —
[ Chosse Perspective » S T
. Full Screen Ctrl+Shift+F12
(& Properties...
[ T _paz0_265 (DAZOON Emercﬂq |
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Step 2 Add the variables you want to monitor under the project bar, or right-click Variable and select Add to

Watchlist.

[ Ao W) Pow x
Bl o~
# @ MC_Power 0 MC_Power
& bPower BOOL
# @ MC_MoveRelative 0 MC_MoveRelative
# bMoveRelative BOOL
=
o By
MC_Power_0.Status e T Browse »

59 Add to Watchlist

@ NewBreskpoirt,
Toggle Breskpoint
Run'to Cursor

% Setnext Statement

Unforce All Values of ‘Device.Application’

3.8 Sampling Tracking

Display Mode ,
- 8] VisualElement Repository e
= = A[+[Q) [wow
watcn 1
Expression Application Type Volue Prepared value _ Execution point Address | Comm
T T ET

Astraada A-2000 Studio can display the trace curve of variable changes during program debugging. The operation

steps are as follows:

Step 1 Right-click Application > Add Object > Trace in the project tree, as shown in the figure below.

File Edit View Project FBD/LD/IL Build Online Debug Tools Window Help
NFR & [ R R i "8 |B2 %a- (37 #% | Application [Device: PLC Logic] ~ ©F »
i ey b 4o ] & 0 ar B T
| Devices » 3 X | Y moscan [ pou x
= [ tntieds - !
= () evice
) Auto scan
@ Fauit dagre:
3 i MoveRelative;
= B P Logic -
[ § Cut
B i Copy
= P Paste
TN pelete
Refactoring »
=S Properties. EtherCAT Master.xD lockInSy EtherCAT Master
| o in Il
: U
) variabie usioc)_ Add Object » | @ Alsrm Configuration..
= (@ Ethercar 1D Add Folder... & Application..
= (@ srvea|[] Edit Object (@ Axis Group...
H ax Edit Object with... @ Comtable..
= @ srves
3. o Login @  CNC program.
CNC settings..
s Softvoton|  Delete spplication from device ;ﬂi s
. ; Data Sources Manager... MoveRelative 0
Visual Element Reposit et
% our. : MoveRelative
5] ExternalFile... ENO|
@  Global Variable List .. Dene
B
(0] Image Pool. o
Active
=G Interface.. CommandAborted
@  Network Variable List (Receiver)... don Error~
@  Network Variable List (Sender)... deon ErrorID
T Peristent Variables...
& Pou. i
& POU forimplicit checks..
4, Recipe Manager..
@ Redundancy Configuration.
———{™%  Symbol Configuration...
| [ComsRete ) Textlist..
Devce.so| & Thace. 7 | Filter by Symbol, POU, Variabie, Acct
@ Trend Recording Manager...
Symbol | me 0t Conversion... Address  Location Object
bPowe d  Visualization... Line: 4 Ded POU B
@] Visualization Manager...
=
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Step 2 In the pop-up dialog box, fill in a name for the trace curve, such as Trace in the figure below. Double-click
the trace curve name in the project tree to open the trace curve interface. In the upper right corner of the
trace curve interface, click Configuration. Then, a dialog box pops up as shown below. In the Task
Options box, select EtherCAT_Task.

Bl PCPRG |5 Mantask |, redtdegnosssumay | [ Devie | () Autesan & Trace X =
|
i P A o A o 7 A o 105
Messages - Total 0 error(s), 0 warning(s), 7 message(s) > B X
o :
v Trace Configuration *

Record Settings
Trace Record o
Enable Trigger (]
Trace

| Trigger variable
Trigger edge
Posttrigger (samples © 200ms

Trigger Level

Task 42 EtherCAT Task

Record condition 1

Presentation (diagrams)

2 Comment
Time axis
= Diagram 1
Y axis
Shown variables Resolution ms v
Automatic restart E

| ] ——
| AddVerisbls

OK Cancel
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Step 3 Click Advanced in the Trace Configuration interface to show the Advanced Trace Settings Interface, in
which you can set Measure in every n-th cycles as the sampling period and add Trace editor buffer
size per variable (samples) to extend the tracking time.

Record Settings
Trace Record

Enable Trigger [}
Trace

| Trigger variable

Trigger edge

Advanced...

Add Varisble

A B A e

Step 4 Select IOConfig_Globals > Axis from Variables in the Trace Configuration interface, find the axis position

oK Cancel

variable fActPosition, click OK, and then add the axis speed variable fActVelocity.

Advanced Trace Settings X
Measure in every n-th cycle = e B w 20ms
Recommended runtime buffer size (samples) 01 25 —|
| I:I Override runtime buffer size
Presentation (diagrams) — |
Time axis Trace editor buffer size per variable (samples) —™ 20001 6mdis
= Diagram 1
¥ Al [ oK Cancel
Shown variables —
Cneswwoon -
Automatic restart O

3 Input Assistant
Trace Record Text Search | Categaries
= Trace Trace Variables & Name Type Address Origin &
- Traceable parameters 4} 1 CAA Device Diaaros
* Dev o
12 Gy sm
= “ IoConfig_Globals
I Ax
£ + 4 aCaptDesc
i *- @ acycCom
; + % adatacyclic
Presentation (diagrams] : i bAccelerating
Time axis 2 “» bAvoidReversa...
= Diagram 1 i -y bBrakeClosedR...
¥ axis i . *§ bCommunication
= shownvariables 3 - *p bConsiderLimi...
= i - *p bConstantVeb...
H 4 bDecelerating v
< . >
Structured view
Add Variable . ~ . B
G Nl Insert with arguments Insert with namespace prefix
1 =| Documentation
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Input Assistant X
Text Search Categories
Trace Variables a Name Address Origin A
Traceable parameters “$ eBrakeControl
* eCheckPositi...
5} Enable
*» eRampType
* fActAcceleration
* fActCurrent
* fActierk
| *p |factposition
*» fActTorque
* fActvelocity
*p fAimPosition
+ 49 fbeFBError N,
# fCurrentMotio...
@ fCurrentMotio... LREAL N2
< >
[ structured view
Insert with arguments [Jinsert with namespace prefix
Documentation
fActPosition: LREAL := 0;
(VAR_INPUT)
Parameter number: 1101
[ ]| cone
« Trace Configuration X
Variable =ettings
Trace Record
= Trace Variable - | Aodis. FActVelocity
- mmm Axis FActVelocity G ienle |-Blue Vl
: Line type |/ Line vl
Point type | ® Dot Vl
| Activate minimum warning O
|
| Critical |ower limit a
’ — Vs -G
: Presentation (diagrams) Warning minimum color
[ oo Time axis Activate maximum warning O
| = Diagram1
¥ axis Critical upper limit 0
H (i iaiiaties Warning maximum color I Red
mm Axis fActVelocity
Add Variablz Reszet Display settings
Delete Variable Cancel

3.9 Persistent Variable

3.9.1 Characteristics

Power failure retention variables can retain their original values after the PLC loses power or the program is
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downloaded. They are often used to define important parameters in the project to prevent the loss of important
parameters due to sudden power failure of the PLC or program download. The power failure retention feature is
mainly declared through the attribute keyword PERSISTENT RETAIN.

Code example for setting a power failure retention variable:
VAR_GLOBAL PERSISTENT RETAIN
iVarPers1 AT %MW100: DINT;
bVarPers AT %MX1.1 : BOOL;
END_VAR

The following table lists the response actions of different power failure retention variables after a reset, power
failure, or other events.

Table 3-5 Variable Response Actions

) VAR PERSISTENT RETAIN/
Action VAR VAR RETAIN
VAR RETAIN PERSISTENT
Power failure Initialization Retain the original value Retain the original value
Warm reset Initialization Retain the original value Retain the original value
Cold reset Initialization Retain the original value Initialization
Initial value L N N
Initialization Initialization Initialization
reset
Program e . . e
Initialization Retain the original value Initialization
download
Online Retain the original . . . .
o Retain the original value Retain the original value
modification value
#Note:

e RETAIN and PERSISTENT RETAIN variables are both persistent variables, but they have different
characteristics.

o Direct variables mapped to %M addresses can be declared as persistent variables, while direct variables
mapped to %I and %Q addresses cannot be declared as persistent variables.

3.9.2 Power Failure Retention Variable List

If power failure retention variables are defined in the project, a power failure retention variable list must be
generated; otherwise, the defined variables will not have the power failure retention function. You can use the
power failure retention variable list to add power failure retention variables. The operation steps are as follows:

Step 1 Right-click Application in the device tree, select Add Object > Persistent Variables....
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Step 2 In the pop-up dialog box, enter the name of the power failure retention variable list and click Open to open

Flle‘ Edit View Project Build Online ﬂvebugﬂ Tooks Window Hp Add Pérsistent Variables X
e d & R R ! B2 |t~ (7" | #¥ | Application [Devi
Devices v 2 X N Autoscan (@ Device [£] Pc_PrG x :
= 1)) Untitediz = 1 PROGRRM PLC PR Create anew global variable list
= @ Device (AS71PLC20049) =y VA
) Autoscan ENL VAR
X, Fault diagnosis summary
= B PLcLogic Name
O a
Te | Cu
iﬁ By Copy
Paste
B
= (@ X Delete
Refactoring »
[ Properties...
g“"’“‘ ©5| Add Object » ‘Alarm Configuration...
Vi
.;5':; ) AddFolder... Alarm group template...
EAS;M\ [7° EditObject Axis Group...
jj As71A0! Edit Object With... Cam table...
@ etrercal 68 Login CNC program...
@ extcard e T CNC settings...
elete application from device
2 softo i Communication Manager...
Data Sources Manager...

DUT...

External File...

Global Variable List...

Image Pool...

Interface...

Network Variable List (Receiver)..
Network Veriable List (Sender)..

Persistent Variables...
POU...
POU for Implicit Checks...

e ileBL SR CORCE

Add | Cancel

You can also declare power failure retention variables directly in the power failure retention variable list, as shown in
Figure 3-3. However, this method has a disadvantage that it does not support variables defined by direct addresses
(such as MX0.0). It is recommended to declare the PERSISTENT RETAIN keyword in the global variable list, and
then right-click a blank area on the PersistentVars interface to select Add all Instance Paths to generate an
instance path in the power failure retention variable list, as shown in Figure 3-4.

#Note: Among the PERSISTENT RETAIN variables declared in the global variable list, at least one variable is used in
the program before it can be added to the power failure retention variable list.

Figure 3-3 Direct declaration of retention variables in the retention variable list

File Edit View Project Declarations Build Online Debug Tools Window Help
BEHE & v & X (#4445 M 9 M & 13- (3| {# | Application [Device: PLC Logic] ~ ©F
e lle 1€ 3 =

Devices v 3 x ) Autoscan (@ Device [5] pcrre T PersistentVars X

=) Untitled13 v ||: Refresh Persistent mode Clearstored data Repair conflicting address
= (i Device (AS71PLC2004)
D Auto scan
+, Fault diagnosis summary
= &0 PLC Logic
= ) Application
¥ . DifferentialMonitor
m Library Manager
[8) pLc_PRG (PRG)
= ng Task Configuration
& EtherCAT Task
= & MainTask
Pish PLC PRG
D Variable usage
D Version relation check
B ™_ts10 (TM-+sI0)
'_Ti AS71AIN4 (AS71AIN4)
({ As71a0U4 (As71A0U4)
() EtherCAT (EtherCAT Master SoftMotion)
ﬁ ExtCard (ScanModule)
2 SoftMotion General Axis Pool
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Figure 3-4 Declaration of PERSISTENT RETAIN in the global variable list

File Edit View Project Declarations Build Online Debug Tools Window Help
AFE & v > dBERX AVMAE RN 970 E T E Appl
He e 1€ 3| 2=
Devices v 3 X T Persistentvars @ 6L x
=13 Untitled13 = 1 5 VAR_GLOBAL

= () Device (AS71PLC2004) —
3 D VA
D Ao : | Ewp_vAR
Fault diagnosis summary 1
= B0 pLcLogic VAR_GLOBAL RETAIN PERSISTENT
= Applicatio 7 IVelocity ATSMD100: REAL;
ntialMonitor rDistance AT $MD200: REAL;
5 | END_VAR
(i) Library Manager 10
[5) PLc_PRG (PRG)
= @ Task Configuration
S8 FtherCAT Task
File Edit View Project Build Online Debug Tools Window Help
Al &l o~ L X [#A LA (M M £+ (7' ¥ | Application [Device: PLC Logic]
Devices v 2 x T Persistentvars x | @ GVL [ variable usage
= Untitled13 v, Refresh Persistent mode Clear stored data Repair conflicting address
=i Device (AS71PLC2004)
D) Auto scan VAR_GLOBAL PERSISTENT RETAIN
@, Fault diagnosis summary bStartProcess: BOOL;
=B PCLogc 4 | END_VAR
= &} Application
¥ . DifferentialMonitor & cut
@ o Copy
(i Library Manager \  Paste
(5] pLc_PrG (PRG) X Delete
= (& Task Configuration T
2 EtherCAT Task
= § MainTask Advanced 3
@ PLCPRG 23 Input Assistant...
T Persistentvars R
D Variable usage efactorng ’

[j Version relation check

B ™_tisio (M-+s10)

(@ As71aIN4 (AS71AING)

(@ as71a0U4 (AS71A0U4)

() EtherCAT (EtherCAT Master SoftMotion)
[ ExtCard (ScanModule)

‘3 SoftMotion General Axis Pool

/e Comment out selected lines
//e Uncomment selected lines
|£  Outdent Text
33| Indent Text
=+ Format ST code

Code Completion

Code Generation

Code Comment

Code Interpretation

Code Optimization

Export variables...

Import variables...

Add all instance paths

3.9.3 Power-Failure Retention Mode: Astraada

Power-Failure Retention: Astraada Mode Settings

When you select Astraada mode, you can dynamically adjust the range of the power-failure retention area. Any

variable assigned to an address within this range must be a power-failure retention variable.
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File Edit View Project Build Online Debug Tools Window Help
NEE @ o b B X AN IR %% R 5 #8 | Application [Device: PLC Logic) ~ OF O ) » % [[2 €

Devices v B X S verTask @ Tekc & EthercaT Task |8 Pcrre T pe
=) untiteds .4 | mlhmm Clear stored data  Repair conflicting address
= )ﬂ Device: SN
dels d ally! Generate Cod;
&, Fault dagnosis summary 7 \ <
= B mcLoge e
= © Application "w-r: Address X. Initalization  Com.. Al
(D Lorary Manager e .
& rcme ore) @ rci Persistent mode X

= @ Task Configuraton @
s S
&) mc_pre ot 2 %Mo [:’

Finishaddress : %MB |5179999

Y vanable usage

7Y version relaion chedk

() EtherCAT_ETH3 (EtherCAT Master SoftMotion)
2 SoftMotion General Axis Pool [ Check conflict adress ] Check address alignment

[Cox T [ o

The persistent variable area of the device is (%MB0-%MB5179999)

After clicking OK, any power-failure retention variables declared in other POUs will be automatically added when
you refresh or recompile the project.

File Edit View Project Declarations Build Online Debug Tools Window Help
N & v = % B @ X MM N 9 "M@t 3 B8  Application [Device: PLC Logic] ~ ©8 ©F , 5 % [[=

Devices. > B X| @ ManTask | (@ TaskConfgwaton |3 EtherCAT Task ' P
= {3 Unttleds ¥ ||| Refresh | Persistent mode Clear stored data Repair conflicting address
= (1 Device T 1
8 @ raut Afterthe codeis successfully compiledthe child nodes will be expaned normally! | Generate Code |
= @0 picLoge .
& o Applicats Name Address Type Initialization Comment
D Library Mansger @ PLc PrRGAL S%MX0.0 BOOL
PLC_PRG (FRG) @ PLc_PrRG.A2 %MX1.0 BOOL
= @ Task Configuration @ PLC_PRGA3 %M3.0 BOOL

& EtherCAT_Task () )
= & MainTask (IEC-Tasks)
&) pc_pre

T Persistentvars
) varisble usage
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EtherCAT_ETH3 (EtherCAT Master SoftMotion)
B SoftMotion General Axis Pool

Address Conflict Repair: If retention variable addresses are duplicated, a compilation error will occur. You can use
this function to adjust the addresses.

Ele Edit View Project Build Onlne Debug Tools Window Help
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= PLC 5
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PLC_PRG.A3 MX0.0 BOOL 56MB0-%MBD
&) rc_prc
T persstentvars

g EtherCAT_ETH3 (EtherCAT Master SoftMation)
"3 SoftMotion General Axis Pool
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Recipe Integration in Power-Failure Retention Astraada Mode

In Astraada mode, power-failure retention variables can be directly associated with recipes, eliminating the need to
configure them separately in the recipe manager. This feature allows you to quickly create and delete recipes, and
perform the following operations: current value -> initial value, recipe -> current value, current value -> recipe,
clear initial values, clear all addresses, import the recipe, and export the recipe.

File Edit View Project Build Online Debug Tools Window Help
HEE & - &4 0Lt M M R 9. [T | 8 | Application [Device: PLC Logic] - @8 O , 5 % .4
Devices v 3 X || & MaTas [ Task Configuration & EtherCAT Task [Z] PicPRG T Persistentvars x
=13 Untitedt [=||* Refresh Persistent mode Clear stered data Repair conflicting address
= [ Device
3 &, Faultc After the cade s successfully compiled,the child nodes will ba expaned normally! Generate Code
\, Fault diagnosis summary
= B piLc Logic
&0 e Name Address  Type Initialization  Comment
) Lirary Manager @ PLc_PRGAL %MX0.0 BOOL
[E) PLc_pRG FRG) @ FLc_PrRG.AZ %MXL0 BOOL 7 =
= = | Paste
= (@ Task Configuration @ PLC PRGA3 M0 BOOL |
 EtherCAT Task (NewGroup) sodiecoe
= ¢ MainTask (IEC-Tasks)
&) pc_prG
T PersistentVars
1) variable usage value -= recipe
) Version relation check Clear All Variables Initial Value
[ EtherCAT_ETH3 (EtherCAT Master SoftMotion) Clear All Variables Address
3 Softviotion General Axis Pool
8] Visualization Element Repository
Add a recipe.
File Edit View Project Build Online Debug Tocls Window Help
Bed &|lv BRX (MMM A AWy 5+ [ | (4% | Application [Device: PLC Logic] ~ &8 » m XL @ |9
Devices v 3 X | (5 ManTesk [[F§ TeskConfiguraton & EthercAT_Tesk [5] PcprG T Persistentvars x
= 3] Untitieds || Refresh Persistent mode Clear stored data Repair conflicting address
=- (i pevie
P Afterthe code s successfully compiled,the child nodes will be expaned normally! Generate Code
«, Faul Y
= & rcLoge -
% € Application Name Address Type Initialization  Comment
) brary Manager @ PLC_PRG.AL %MX0.0 BOOL
[E] PLC_PRG (FPRG) @ PLC_PRGA2 %MXL0 BOOL
= (@@ Task Configuration @ PLC_PRGA3 %MX3.0 BOOL
2 EtherCAT Task (NewGroup) R, New Recipe %
= & MainTask (IEC-Tasks)
@) PLC_PRG Name: \Aﬂ |
A T persstentiars Copy from existing: | Create empty recipe -
Variable usage
) version el check [[ ok ] coce
[ EtherCAT_ETH3 (EtherCAT Master Softhotion)
3 SoftMotion General Axis Pool
Edit the recipe.
File Edit View Project Declarations Build Online Debug Tools Window Help
N E & o = % BEm X MM N S 0 BBy [T | Application [Device: PLC Logic] » @8 €2, g % [[=° > B
Devices > 8 X|| & mantesk [ TaskConfiguaton |5 EthercaT Tesk 2] rcrre T Persistentvars X
=3 tnttleds ¥||: Refresh Persistent mode Clear stored data Repair conflicting address
= @ o
@ pevice e esfully compiled e child ilb d normally! Generate Code
. Fault diagnosis summary
= 80 PLC Logic
= € Application Name Address Type Initialization Comment
i Library Manager @ PLC_PRGAL %MX0.0 BOOL
[E] PLC_PRG (PRG) @ PLc_PrG.A2 %MXL0 BOOL
@ PLC_PRG.A3 %MX3.0 BO0L

= Iﬁ Task Configuration
& EtherCAT Task (NewGroup)
= & MainTask (IECTasks)
&) pLC_PRG
T Persistentvars
[ variable usage
(Y version relation check

Eﬂ EtherCAT_ETH3 (EtherCAT Master SoftMotion)

"2 Softvotion General Axis Pool
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Clear the stored power-failure retention data.

File Edit View Project Declarations Build Online Debug Tools Window Help
BEEIE (v & BB X (MM (R 9 W& i [ |3 | Application [Device: PLCLagic] - 5 O » m K [[Z7=c="=2F |» M|W|=|?

Devices v & x| [f rcrre [l ™A [ [ Device | ethercaT Task [ Ethercar T perse
=@ Test B [=]|: Refresh persistent mode [Clear stored data| Repair confiicting address
ok E%D:utli:!&&ﬂ Afterthe codeis successfully compiled the child nodes will be expaned normally!
. Fault diagnosis summary
= B PLC Logic Name Address Type  Initializ.. Value Prep.. Comment
Y @ rLc_PrG.al %MXD.0 BOOL
(fi) Lirary Manager @ FLCPRGA2 wMXLD BOOL
[E] pLc_PRG (PRE) @ PLCPRGA %MD BOOL
= @ Task Configuration @ FLC_PRG.AG LMXB.0 BOOL
5B EtherCAT Task L
= 8 ManTask
8] pLe_rre
T Persistentvars
D) variable usage e PLC is running, continue?
'.D Version relation check
<l ™_Hs10 (M+s10)
A [T EtherCAT (EtherCAT Master SoftMotion) T s
5 [0 extcard (ScanModule)
'8 SoftMotion General Axis Pool

3.10 Recipe Manager

A recipe is a set of parameter values that provides the information required to produce a product and control the
production process. For example, the raw materials of biscuits such as sugar, eggs, butter, and flour, baking time,
and other parameters. Recipes can also be used to set and monitor PLC control parameters.

In order to save the information required in the production process, you can read recipes from the PLC, write data
to it, load recipes from files, or save recipes as files. These interactions can be achieved through the view elements
that have been set up.

Step 1 Right-click Application in the device tree, and select Add Object > Recipe Manager to add a recipe
manager, as shown in the figure below.

File Edit View Project Build Online Debug Tools Window Help
PNEEIE o § DB X [MAMAE N AR 3 (3" |#8 | Application|

Devices v 2 x
=3 Untited13 A
= Device (AS71PLC2004)
P Autoscan
@, Fault diagnosis summary
= B0 pLcLogic
2 of & Cut
@c Copy
i@ poste
E] e K Delete
=3 14
Refactoring >
- g Properties...
) Veriable g ;] Add Object » Alarm Configuration...
) versionreli £ Add Folder... /N Alarm group template...
I ks ([ Edit Object & Ais Group...
EtherCAT Edit Object With.. @ Camtable.
:::::: © Login & CNC program..
i = &5  CNCsettings...
Delete application from device
G Communication Manager..
&) Visualization Element Repository B2 Data Sources Manager..
%¢ DUT..
€] Extemnal File...
@ Global Variable List...
] ImagePool...
=0 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) pou..
@] POU for Implicit Checks...
@  Redundancy Configuration...
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Step 2 After adding a recipe manager, you need to set the manager name. Click Open to show the configuration
interface of the recipe manager in the figure below.

14, Recipe Manager X |
Storage General

Storage type |Textual v

File path

File extension .txtrecipe

Separator
O Tab (O Semicolon (O Comma

O Space 0 := Ol

Available Columns > Selected Columns
W 1ype o> | W variable

“Name 'bCurrent Value
"bCotrnnent <
9 vinimal Value
9 Maximal Value <%

Save as Default Up Down

Storage Type: You can select Textual or Binary storage type.

File Path: You can specify the storage location through the file path, or define the file extension for storing the
recipe; the storage of text will be separated according to the selected separator, and the separator is only effective
when the Textual storage type is enabled.

Available Columns: The right side contains the columns defined for the current recipe, i.e. Selected Columns, and
the content of the selected columns will be stored. You can click the icon button or to shift between
Available Columns and Selected Columns. You can also shift all entries from one side to the other at once by

clicking the icon button or [<]. The icon buttons v and o  can be used to adjust the order of the
selected columns, which represents the order of the columns in the storage file.

Step 3 After the Configuration page is set up, right-click Recipe Manager in the device tree and select Add
Object > Recipe Definition... to add a new recipe definition, as shown in the following figure.

Devices v 3 x
=13 Untitled13 bt
= Device (AS71PLC2004)
Auto scan
@, Fault diagnosis summary
=-B pLC Logic
= €} Application
¥ . DifferentialMonitor
@ on
i) Library Manager
[E) pLc_PrG (PRG)

R
= [ Tas & o
Copy

e
-

Paste
Delete

X @

Variable usa
Version relal
B m_Hsto (7
EtherCAT (g
ExtCard (Sq
‘3 SoftMotion

Browse

Properties...

Add Object
Add Folder...
Edit Object

'I Q Recipe Definition...

o 4 5
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Step 4 Set the name of the new recipe and click Open to show the added recipe in the figure below. You can
right-click a blank area and select Add a New Recipe to configure different recipe values. You can also

select a recipe value (such as recipe 1) and right-click it to delete, load, or save the recipe, as shown in the
following figure.

| |_I‘] Device 'Q Recipes X | w |ToolBox = B X |
Variable Type Name Comment  Minimal Val.. Maximal Va... Current Val...
F=-

Paste

4 Insert Variable

% Add Child

» Add Sibling

Cy Update Structured Variables
28

]

Add a New Recipe

Remove Recipe

Load Recipe...

& Save Recipe...

@] Visual Element Repository

In addition to editing recipe files directly on the interface, you can also add “Recipe Management” library files and
use code to create, delete, load, and save recipes.

: [ Device  [®, Recpes i) Library Manager x
|(Ed Add Library 3 Delete Library 5 Properties 72 Details | 5] Placeholders  (fff Library Repository &# Icon legend...

Name

Namespace Effective version
- [ x tib

+ l_ It

CNEE:

= [

& L 5

+ L 5

e + Snfiuire S ahid) ETr NS4A7 Curkir-Sune

= 5] Recpe Management, 3.5.15.0 (System) b Inputs/Outputs  Graphical Documentation

#-2) General Types

METHOD CreateRecipeNoSave
+ (2 Interfaces

@ Returnvalues Name Type Inherited from Address Initial  Comment

= 5] RecpeManCommands "§ CreateRecpeNoSave  DWORD
*p RecipeDefinitionName  STRING Name of the redpe definition
% RecipeMame STRING Name of the recipe

[ Deleterecipe
[ DeleterecipeFie

T Getlastinfo
= :

ha GetRedpeCount

[ GetRedpeNames

[ GetRecipevalues
etRecpeVariableNames
[fi LoadAndWriteRecipe

[ LoadFromanduiriterecpe

T LoacRecipe

T ReadAndSaveAs

[ ReadandSaveRecipe

[f ReadAndSaveRedpens

[Fa Readrecpe

T RegisterDatasourceRedpeDefiniton
: [F4 ReloacRecpes
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Step 5 After adding a recipe, you need to define the variables that the recipe needs to use in the program, and
then insert the variables into the recipe by clicking E

Devices v 3 X O, Recipes x
=3 Untitled13 | |yoox
= Device (As71PLC2004)
D Auto scan Variable Type Name Comment Minimal Value Maximal Value Current\
%, Fault diagnosis summary @
= &) PLC Logic
= D Application Input Assistant
¥ . DifferentialMonitor
@ o TextSearch Categories
Library Managt =
g PLCaerRG (PRGE)( Variables 4  Name Address Origin
i ﬁ Rec;e Manager =) € Application
@, Redpes @ e
= @ Task Configration #lroistance |
& EtherCAT Task 1T i@velocky
=& MainTask [+] [E) pLc_pra
&) pic_pre [F] €} sPLog Bre. t F
1) varisble - HDovi_sm

D Version relation check

B ™_Hs10 (M+s10)

() EtherCAT (EtherCAT Master SoftMotion)
ﬂj ExtCard (ScanModule)

3 softMotion General Axis Pool

[F O mvT_Hsio

[+] @ 1oConfig_Globals
[#] 4} 10DrvEthercatDrivetib
[ 3 sm3_sasic

[ O sM3_Math

After the variables are inserted, you can fill in the parameters in Recipe 1 and Recipe 2, as shown in the following

figure.
O, Recipes X
Variable Type Name Comm... Minim.. Maxim... Curren.. Recipel Recipe2
rDistance REAL 30 10
rVelodty REAL 20 10
PLC_PRG.A1 BOOL FALSE TRUE

After login online, you can click Write Recipe to write the currently selected recipe value to the controller, or click
Read Recipe to read the current value from the controller into the recipe, as shown in the following figure.

Name

Comm...

Minim...

Maxim...

Curren...
0 30
0 20

s

Recipel  Recipe2

Cut
Copy
Paste

X Delete
Select All
Browse >

New Breakpoint...

Toggle Breakpoint

Run to Cursor

Set Next Statement

Unforce All Values of 'Device.Application’
Display Mode >
Visualization Element Repository

Insert Variable
Add Child

Add Sibling
Update Structured Variables

Add a New Recipe
Remove Recipe
Load Recipe...
Save Recipe...
Read Recipe

Read and Save Recipe ...

Write Recipe
Load and Write Recipe...

O, Recipes X
Variable Type
rDistance REAL
rVelocity REAL
PLC_PRG.A1 BIT
Watch 1

Gy
2
Q
&
&
»
&
»
4
a

Upload Recipes from Device
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3.11 Symbol Configuration

The symbol configuration feature is used to configure project variables as symbols that require special access. With
these symbols, variables can be accessed by external applications, such as an OPC UA client. If you select
Generate Code in the Compile menu bar, a symbol configuration file (with the suffix *.xml in the project directory)
is generated. The naming method is as follows: device name + application name.xml, which contains the
description of the symbol. For example, import the XML into the HMI for label communication and access to
variables.

Right-click Application in the device tree, and select Add Object > Symbol Configuration.

Network Variable List (Receiver)...
Network Variable List (Sender)...
POU...

POU for Implicit Checks...

Devices v 3 x Q, Recipes x
=3 Untitled13 || Variable
= (@ pevice (AS71PLC2004) [Distance
1) Auto scan rVelocity
4, Fault diagnosis summary PLC_PRG.A1
= B0 pLc Logic -
=€} Appliratian.
® o & Cut
@ B Copy
i L Paste
'EAF' X Delete
= R
3 Refactoring »
=@y Properies..
- &[5 Add Object » | @ Alarm Configuration...
) AddFolder.. N\ Alarm group template...
T P[] Edit Object @ Adis Group...
D) varisbleu{  Edit Object With... @ Camtable..
L] Ve
3;5:;02 0 Logn & CNCprogram..
— il &5  CNC settings...
[ Ethercat Delete application from device
@ extcard ( T P & Communication Manager...
Y SoftMotio AR AT &% Data Sources Manager..
% DUT.
B  ExemalFile..
@ Global Variable List...
2] Image Pool...
=0 Interface...
o
@
a
a
@

Redundancy Configuration...
=2 Symbol Configuration...

] TextList..
& Trace..

After selecting symbol configuration, a pop-up window appears as shown below.
Add Symbol Cenfiguration X

Create a remote access symbol configuration,

Name

Symbol Configuration

B Include comments in XML
@ Support OPC UA features

Client Side Data Layout
() Compatibility Layout
© Optimized Layout

Cancel
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Table 3-6 Description of Symbol Configuration

Option Description
Include comments in XML The exported XML contains comments assigned to variables
Support OPC UA features The symbol variables can be accessed by OPC UA
The offset size is consistent with the type member definition. If the type
Compatibility layout member does not fully support symbol access, the offset size is the actual
compilation offset, and there will be a blank in the middle
The offset is calculated based on the selected type member, and no offset
calculation will be performed if the type member is not selected.

Optimized layout

m  Symbol configuration—Settings

After generation, the Symbol Configuration Settings interface is as shown in the figure below.

|j Device B2 Symbol Configuration x

[ view - | [#¥ Build Settings - | Tools ~
! \Execute "Build" comm Support OPC UA features Details...
Changed symbal configy Include Comments in XML
| Indude Node Flags in XML
Symbols Members Comment

=1 '_Iﬂ Constants Configure comments and attributes...

| @ WL Configure synchronisation with IEC tasks...
+-[ @ TIoConfig_Gloy Optimized Layout -
+-[][5] Persistentvay
d2iE i " |1 Use empty namespaces by default {2 compatibility}
+-[| |E] sD0_SD511
i || Enable direct I/O Access
+-{[] |E] 501024 5D1] —
— Inclus all infermation in XML
+ [[][5] spisas_so2y mesenin
i S02048_502 [ Enable Symbol Sets

1128 Fronren Aeoans

The configuration comments and attributes are as shown in the figure below. The upper left side shows the data
downloaded to the PLC, and the upper right side shows the exported XML data format.

Comments and Attributes = O x
Symbol Table Contents ¥ML Symbaol File Contents
| [B Enable extended OPC UA Information [ Include namespace node flags |
[l Include comments [] Include attributes Include comments [ Include attributes

[C] Alsoinclude comments and attributes fortype nodes

Select Comments

() Include docu comments:
J{f They start with triple slash and are usually
J{f formatted in ReST {library documentation)

() Include normal commenits:
(* IEC / Pascal style comments *)
/f C++-5Style comments with double-slash

() Always include bothtypes of comments
o Prefer docu comments, fallback to normal ones

() Prefer normal comments, fallback to docu comments

ok Cancel

202605 (V1.1) 55



A-2000 Series Software Manual Basic Functions

Table 3-7 Description of Symbol Configuration Comments and Attributes

Option Description

Generally, symbols represent variables, and symbol attributes represent
variable characteristics (Attribute information).

Comment format It indicates the comment download or display format.

It indicates which attribute information is included when the XML file is
exported or downloaded to the PLC. (Include all attributes, Match simple
identifiers, Include attributes starting with: “, and Filter Attributes with
regular expression.)

Symbol

Attribute matching

Configure synchronization with IEC tasks: In the Device Properties options, select whether to synchronize with
IEC tasks when other interfaces access symbol variables. Access cannot be made during IEC execution to prevent
variables from being out of sync.

Properties - Device X

Common  Access Control  Options

Monitoring Interval {ms) 200

e

Interactive Login Mode
{*) None

Symbol Configuration
[ Access variables in sync with IEC tasks

If enabled, the jitter for all IEC applications on the device
may increase!

0K Cancel

B Symbol Configuration—Tools

You can use it to save the file in XML format to export an XML data model, which can be used as a reference if a
third party parses symbols offline

|_3 Device 8.2 Symbol Configuration X
| [ view ~ | ¥4 Build | [ZSettings ~ |Tools v|

Changed symbol configuration will be t |<!> Save ¥ML Schema File... ||

Symbols Access Rights  Maximal = Attribute  Type Members Comment

2 =] Constants Gets the current X5D Schema file for the generated symbol XML file, so it can be used with 3rd party toals. |

- GuL | '
7 & MC MoveRelative 0 Tt ) M Menral alative

®  Symbol Configuration Process Example

Create global variables for example bPower, bMoveRelative, IrVel, and apply at least one of them in the user
program, as shown in the figure below.
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i_,fj Device [™ SvanI Configuration
1 4 {attribute ' lified o
= | GLOEAL =
3 MC Power 0: MC Power;
_ MC MoveRelative 0: MC
7| END vaRm
=| PERSISTENT

10 LPower:

BOOL;

11 bMoveRelative: BOOL;

[2]

END VAH

#Note:

1rVel:LREAL;

v Tar b

@ e x

4C_MoveRelatiwver

If any variable in a single global variable list is not used in the user program, the corresponding variable list will

not appear in symbol configuration unless one of the global variables is called within a PRG task.

The steps to configure the sample are as follows:

Step 1

After adding Symbol Configuration in Application, check Include comments in XML, and click

Build > Build in the upper Toolbar. At this time, the corresponding variable list and variables appear in the
right symbol configuration. Check the variable list to be configured, configure the corresponding access
rights (read-only, write-only, read/write), and select Build > Generate code in the upper Toolbar.

File Edit View Project | Build | Online Debug Tools Window Help
[(Bilen Boovy AR omnd
S~ = N | Build E [ | ¥4 | Application [Device: PLC Logic] ~ 0 @ . e
[ Generate Code Fi1
Devices RaCKaqE A PIOREM Infiguration X | (g GVL [E] PcPRG . Faultdisgnoss summary [ Deviee
=) untredzs Clean Lild Expart | [ Settings ~ Tools ~
= (] Deviee [connected] ¢ lean all will be transferred with the next dovmload or anline change
) Auto scan - P
L AccessRights  Madmal  Attribute  Type Members: | Comment
=Bl PLC Logic Conetants
= () Application [run] gl
¥  DifferentialMonitor # MC_MoveRealtive_0 "y SM3_Basic MC_MoveRelative
; e T @ MCPawer 0 H SM3_Basic.MC_Power
[ Library Manager B9 bHaveRebtive bid i BOOL
[E] PLc_pre (prG) v # bPower i d d BOOL
4, Recipe Manager Irvel k4 » LREAL
®:3 Symbol Configuration oConflg_Slobal,
={8 Task Configuration =) PLOPRE

Step 2 You can find the generated file with the suffix .xml in the directory folder where the project is

located,

which is imported into the touch screen for label communication, as shown in the figure below.

o Untitled13.project
Typ: Plik PROJECT

titled 13_autosave.precompilecache
yp: Plik PRECOMPILECACHE

Untitled13_project.precompilecache
Typ: Plik PRECOMPILECACHE

Data modyfikacji: 2026-09-29 15:17
Rozmiar: 1,04 KB

Data modyfikacji: 2026-09-29 11:58
Rozmiar: 198 KB

Data modyfikacji: 2026-09-29 15:09
Rozmiar: 278 KB

Data modyfikacji: 2026-09-29 11:58
Rozmiar: 116 KB

Step 3 After completing the above steps on the PLC, taking AS46TFT0707 touch screen as an example, open the
ASTRAADA HMI CFG 4.0 software, click New Project, select "AS46TFT0707" as the Model. In Link 1
configuration select “Direct Link (Ethernet)”, "CODESYS Automation Alliance” and “Codesys V3 TCP/IP".
Parameters like IP address should be set accordingly to the actual parameters of PLC.
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7| Eile Edit View Screen Draw Object Project Panel Tools Window Help

7 A D 2 | R O 8, R s i D e 82
7L 2 s o s S G L i R R s B B o 2K 0
M |8 o ©] | = | i s ] 4]
77 R i S | | s 3 i, O o R
& x| AP_1
48 Dynamic line Link Properties x 1
-4 Global
=8 AP_1 General parameter
-8 Links
IDCS LinkNumber: 1
£2 Data Exchanger ¥k Rame: Lik 1
3 MQTT Client
Link Type: Direct Link (Ethernet)

= Internal Memory
Device/Server:  CODESYS Automation Aliance ~ | CODESYS V3 TCP/IP

%) Tags
13 Sound Table
2% Setup
75 General Setup
2% Command & Status
@, Clock
& User Access Control
Event Processor
2 Due Date Passwords
23 PDF File Creator

]

(O Disable the ink initially

@ Screen ([J)Record communication status in operation log
[ Screen 1 (21)
®p Alarms
& Recipes The duration of showing a communication error message: 5 second(s)

=) Data Loggers
=4 Operation Logging
i Schedule
{%} Text Format Table
5@ Macros
5 Native Scripts

oK Anuij Pomoc I

Link Properties
General Parameter

1P Address: | 192.168 . 1 . 10 |

Use Defauit Port
Port: 11740

Node Address: 1

Timeout Time: i v Second(s)
Command Delay: 2 3| (x1ims)
Retry Count: 3

ks o

Step 4 Open Tags, right click on the Link 1 tab and choose Preview/Import Tags... . Select the XML label
just generated, and click Open then follow the importing wizard. If import is successful the variables

should become visible in the list.
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S | B 9 ] 0 w0 0 B @O L B B 2

il sl |‘— 8l |: 1

o8 Dynnmlc line
@14 Global
=8 AP_1

87 Links

£ IDCs
~£3 Data Exchanger jlagjjabie ARS1) [ <]
&3 mar Clent EEEAENEEET=] AT
2 Interal Memory —
! Link 1 @ |nternal Memory Link1 Data Type
= ikt

<) : Add Sabgroup [DataType | Address

1 Sound Table

Lo Setup Insert Group Above
A7 General Setup Insert Group Below
W Command & Status 3
@, Clock Delete Group
J& User Access Control Rename Group
# Event Processor —
2 Due Date Passwords Preview/Import Tags..
{23) POF File Creator Export Tags in the Group...

{3 Screen Export Group with Its Subgroups...
[ Screen 1(21) - - "

®p Alarms Import Data Type...

£ Recipes Export Data Type

=) DataLoggers e el

%4 Operation Logging Load Tags From OPC Server...

4§ Schedule

{2) Text Format Table Default Setting of Exposed Tags...

5~ & Macros Export Exposed Tags »

5 Native Scripts

Tag Table (AP_1) n]
Eﬁg!gﬂ -Zd Eﬂ -‘“‘ln' ﬂ‘ MM
e intemalMemoy | V. pDataType

- !Ii"k;v,_ Name | Data Type [ Address [RefreshRate  [Exposed | Description

a 1 bMoveRelative BOOL Normal No
2 bPower BOOL Normal No
3 Irvel LREAL Normal No

Step 5 Select Numeric Entry Box, and bind the corresponding PLC address, as shown in the figure below. After
completion, label communication will be established (given that both PLC and HMI are connected and in
the same network subnet).

e i O B St e M

TﬂﬂﬂimﬁanlnmJEED}!L&&&nm_& =T K
k L 2| O L o G i 22 B K0 O | [ 8 0 B L
6@ 5, OreTee Font 1 v DA G EYG
e é.ml-i" sl s ks 3 ), 3 B o

Em}rmm

tvanced Visbity Advenced (2) Gradent Select g X

ke | e
I Censentsscround e 4 [t S |
E ekt Tt B et

Border Coor: [ meTeglddem:  Bedmben o
=T ar

DaaType: 168t Undgned neger < o =%

Display Type: | 16-8it Unsigned Decimal v 3

WiteAddkess: @

[ [ — Os

orkor e ]

e — PR

TotwlDigts: 43| FractendDgts: 0 3]
(O umbers OF Total And Fractional Digits Controlable:

% Native Scripts
{2 Tet Format Toble

Mgment  Justficaton Daaentry

Oleht  Ozerosuppess  OPopupkerpad
Ocenter  Otesdng 2008 onsaeenKeyped
Oandor Functon
Find Result Oright OLeadng spaces Keys

Seect Cancel
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3.12 Task Configuration

Each PLC application (project) contains “Task Configuration” in the project directory tree. In Task Configuration, one
or more tasks can be defined to control and execute the application in the controller. After a “task” is configured, a
series of programs or function blocks can be executed cyclically or triggered by a specific event to start executing
the program. A task can call one or more program blocks (POUs). By setting priorities and conditions for tasks, you
can define the order in which the tasks are processed. You can also configure a watchdog for each task, and the

controller will prompt an exception when the execution cycle of the task is too long.

3.12.1 Adding a Task

After creating a new project, Astraada A-2000 Studio will automatically add Task Configuration, the automatically
generated tasks are shown in the figure below.

Devices v 3 X
=) Untitled13 -
=) Device (AS71PLC2004)
D Auto scan
+, Fault diagnosis summary
=1 pLC Logic

=} Application
¥ _ DifferentialMonitor
@ s
m Library Manager
[£] pLc_PRG (PRG)
A Recipe Manager
®® 5ymbol Confiquration
= E Task Configuration
$& EtherCAT Task
=& MainTask
&) PLC_PRG
U PersistentVars
D Variable usage
D Version relation check
B ™_ts1o (tM-HsI0)
i) EtherCAT (EtherCAT Master SoftMotion)
j] ExtCard (ScanModule)
2 SoftMotion General Axis Pool

If you need to add a new task, you can right-click Task Configuration and select Add Object > Task. After
entering a custom task name in the pop-up window, click Open to add the task, as shown in the figure below.
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Devices v & X | (7 Device x
=3 Untitled13 A
= ‘:ﬂ Device (AS71PLC2004) Communication Settings
D Auto scan
“\, Fault diagnosis summary
= EJU PLC Logic
= o Application |
¥ . DifferentialMonitor Files
s : -
m Library Manager Log
(5] PLc_PrG (PRG) ]
R Recipe Manager PLC Settings
®8 Symbol Configuration 1
= (4 Task Conf{ o
% o Copy
= $ MainT,
@ o B Paste
T Persistent| Delete
D Variable usage
D Version relation ch
B ™ _Hsio (st

8

Applications

Backup and Restore

&

Properties...

Add Object ML Task.
[ EthercAT (EtherC Add Folder... b
(@ ExtCard (ScanMod Edit Object

3 SoftMotion Genera Edit Object With...

C, 0 B [@] X

eters

@] Visualization Element Repository
T Task Deolovment

Add Task X

*:g::ﬂﬁf An TEC task

Name

Add Cancel

3.12.2 Task Settings

After opening the newly created task, the Settings interface shown in the figure below appears.

[ pevie V' Task x| =

Configuration

Priority { 0..31 J: 2 o

Type

5 Cydic w Interval (e.g. t2200ms) 20 ms

Watchdog
I Enable

Time (e.g. t£200ms) ms

Sensitivity 1

& Add Call 3 Remove Call [f Change Call | # Move Up # Move Down | ™*=Open POL

POU Comment

®  Priority: 0-31. The larger the value, the lower the priority, and 0 indicates the highest priority.
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e Type: Task type and its execution logic. See the table below for details.

Table 3-8 Task Type

Type Execution Logic Variable
The task is executed cyclically according to the set
interval

Cyclic Time interval

The task starts execution at the rising edge of the . .
Event . . . Trigger variable

set global variable associated to the trigger event
The task is executed when associated digital input

receives a signal. (For more information please

External Lo Trigger variable
refer to chapter 4.1.7 1.1.1 Description of External
Interrupt)
The task automatically starts execution at the
Freewheeling beginning of the program and at the end of the -

complete process in a continuous cycle

When the set global variable is TRUE, the task . .
Status . Trigger variable
starts execution

e Watchdog: If a task exceeds the currently set time of the watchdog, the task will be suspended in an error
state (exception). The application in which the task with the error occurs and its child applications will also be
suspended. All tasks of the affected application will also be stopped. The watchdog-related settings are
detailed in the table below.

Table 3-9 Watchdog settings

Option Function
Enable It is used to enable the watchdog function
Time It is used to set the watchdog timeout period

It is used to set the value, that is, trigger the watchdog after exceeding the set

Sensitivi
ty time by several times

® POU call: You can set the POU called by the task, and the order of POU calls will be affected.

3.13 Toolbox

The toolbox contains basic instructions, extended instructions, motion control instructions, and more. Use the
toolbox as follows:

Select View > ToolBox.

File Edit [View | Project Build Online Debug Tools Window Help

B @ d® Devices Alts0 4 A > ([ E3- (7 4 | Application [Device: PLC Logic] ~ ©f

e Ve lc 4O PoUs Alt+1
=]

Messages Alt+3

Devices & EtherCAT Task [5] PLC_PRG x

W@ Element properties
= (@ pe & ToolBox

&) Watch i >

L|@ CrossReference List
@0 @ Classic Cross Reference List
1@ CallTree
13 Bookmarks
@ Breakpoints
& CallStack
Online Change Memory Reserve Settings
Bl StartPage

#Note:

e  ToolBox will be possible to select only if your active editor supports it (ex. POU)
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The toolbox contents are displayed on the right side of the interface.

[

File Edit View Project Build Online
BSEIS -

4 BB X (M ANS

Debug Tools Window Help
LI B BN

&

¥ | Application [Device: PLC Logic] ~ @8 ©% |, g W [[= &= o=

Devices v 3 x '8 PLC_PRG x| -
Untitied13 S 2 3
Device (AS71PLC2004) : -
3 M;m ) . T O my Favorite
- 4 A2 AT w1 Basic Instructions
2, Fault diagnosis summary - STt a2 0 5 T
= B pcLoge ¢ | Enp_var
= ) Application 2 = Motion control commands
® o 2 = =
£, DifferentiaiMonitor 0% [ Process instructions
@on = High speed 1/0 instructions
%’ Lbxary Manager Communication instructions
PLC_PRG (PRG) Customize...
A, Recpe Manager
*3 Symbol Configuration
= (# Task Configuration
& EtherCAT Task
= & MainTask
&) pic_prG
T Persistentvars
(7Y variable usage
) Version relation check
W ™ _tisi0 (TM-+s10)
() EtherCAT (EtherCAT Master Softhotior|
(@ extcard (ScanModule)
"3 SoftMotion General Axis Pool
— 100% | @
(BT Messages - Total 0 error(s), 3 waming(s), 4 message(s)|
Lastbuid: @ 0 ® 3 Precomple o/ (@ Project user: (nobody) ox
ToolBox v 3 Xx
Search. vElsE=
My Favorite
Basic Instructions
Extension Instructions
o F Insert "IF" statement Motion control commands
© FOR Insert "FOR" statement
© WHLE Insert "WHILE" statement 8 MC_Povier " Axis E
o case Insert "CASE" statement B MC_Reset Reset
© REPEAT Insert 'REPEAT” statement B MC_Readstatus st 1
© CONTINUE Jump to next cycle execution B MC_ReadAxisError Aids
o MP Jump to "Label" to execute B MC_ReadParameter Rend
o ear Jump out of this cycle 8 MC_ReadBoolParameter Read
© RETURN Return(Exit from this POU) 8 MC_WriteParameter Write
B MC_WriteBoolParameter Write
B MC_ReadActualPosition Read
8 MC_ReadActualVelocty Read
8 MC_ReadActualTorque Read
MC_SetPosition Setpo
Extension Instructions I o o
B SMC ReadSetPasition Read
Motion control commands

Process instructions

High speed 1/0 instructions
Communication instructions
Customize...

Process instructions

High speed I/0 instructions
‘Communication instructions
Customize...
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4 Hardware Configuration

4.1 High-speed I/0 Configuration

For the A-Series PLC (A-2000), double-click AS_HSIO (AS-HSIO) in the device window. Then, the HSIO
parameter configuration interface will pop up. You can configure high-speed I/O functions and associated
parameters on this interface, including high-speed counter, high-speed output, and high-speed input edge interrupt.

#Note:
1. If Counter is not checked, it can be used as a normal input port.

2. To use the counter function, check Counter 0 (1, 2, 3 .. 7). Then, the corresponding input port is used as the
input signal source of the counter. X0 and X1 are the input signal sources of counter 0 by default. The
corresponding relationship between subsequent counters and high-speed input ports is similar. Once the
counter function is enabled, a Counter device is generated and you can make detailed settings.

Figure 4-1 High-speed 1/0O Port Configuration Interface

- 3 x B ssmsio x

HSI0 setting Bigh speed counter

o | 8 countert 1@ Countert [ Counterz [ Counter3

IEC Objects Counterd 4 xp (O Counters (] CounterS () Countess () Counter? w - Gene .

S0 Aol ot General outout

¥.. DifferentialMonitor Status
@on iy B Pulzs oxis o | cenersi sutpue
i) Library Manager Informstion . C)puseanis) ([ Puseawsl () Puseans2 () Pulse adis3
= Counterl - o
5] pie_pré pre) eyl V2 | Genersl sutput

A, Recoe Manager Filter(0.25 us)

* 3 symbol Configuraten 1 s il
& @ Task Confiouration M B xR e B Ee B B B Esenlain
5 EtherCAT Task -
= B waiTack ¥: 0000 5| s 20000 3 xe: (0000 3 xm: oo 3 ve b~ General output
& pLc PRG Generalinput = x5
T Persistentiars Status after ple stop ¥5 f— General output
D) Variable usage General ingut | X6 © Keep output
S TSP S S e — General out
= General output
= [l as_ts10 (A5 +HSI0) Output preset value

General input ~ X

“Hcourmenrpeetcomhter
H & Encoder_0 (Encoder)
= (@ counter1 (HspeedCounter)

M Encoder_1 (Encoder) Interrupt input.

oo fEEox §1E o= FRE o= FRE e
os fitElos fil o« sl or £ EH

DT

4.1.1 Counter Interface Configuration

You can set 5 functions for the input port: normal input, counter, trigger latch, Z signal, and pulse width
measurement. The counter function module can count and calculate the input pulses, detect position, speed,
frequency, etc. The maximum frequency of the input pulse is 200 kHz.

You can double-click Counter under AS_HSIO to make detailed settings for the high-speed counter.
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Figure 4-2 High-speed Counter Parameter Configuration

Devices ~ 8 x|| [ AsHsI0 [ws Encoder o @ countero x
=15 unotediz -

= (@ Device (as71pLC2004) Counter Sefting

™) Auto sean

© High speed counter
Mappin
«, Fault diagnosis summary Ya tegeing
= Bl PLC Logic B Counter mode
= £ Application

Counter mode Signal source  %0-A Phase,X1-8 Phase

¥ DifferentiaMonitor Status

1 el
| [a/8 Phase Mutipe2

@ su
e Hartl eacs. A/B Phase Multole4

Library Manager Information e
[5] PLC_PRG (PRG) Inputport | [Puise +Directon
A, Recipe Manager | lsingle phase
=2 Symbol Configuration Bicb I
= [ Task Configuration
8 EtherCAT Task Prab0
= & mainTask Work mode  Single trigger Work mode  Single trigger
& pLc_PRG
T Persistentvars Input port Inputpart
) variable usage

Trigger mode ) Up © Down

Probil

[) version relation check Output preset value
{ 0) -
eedCounter))] Iputport  Softmode
0 Encoen)
= [@ Counter1 (HiSpeedCounter)
H& Encoder_1 {Encoder) Compare output
@ EthercAT (EtherCAT Master SoftMotior
[ extcard (canvodule)
"3 SofthMation General Axis Pool

Output port

e Counter mode: It indicates the counter mode for high-speed counters, which can be selected from the
following 6 options: phase A/B 1x, phase A/B 2x, phase A/B 4x, pulse+direction, single phase, and CW/CCW. If
you choose to use phase A/B 1x/2x/4x, pulse+direction, or CW/CCW, X0 and X1 are the default input signal
sources of counter 0, and the corresponding relationship between subsequent counters and high-speed input
ports is similar. The signal source can also be set as needed; if single phase is selected, the input signal source
of counter 0 can be selected from X0 to X7. The configuration of differential counters is identical to that of
high-speed counters.

e Differential counter: Supports four counting modes: phase A/B 1x/2x/4x and CW/CCW. Filter parameters can
be used to filter noise from input signals.

e Input counting direction: Positive or negative.
e  Counting mode: Rotary or linear. Note that the modes use different library versions in Library Manager.
®  Max. number of pulses: 2147483647 by default, ranging from -2147483648 to 2147483647.

#Note: The upper limit value cannot be less than the lower limit value. If the set value is less than the lower limit
value, the system will automatically change the lower limit value to be consistent with the upper limit value.

®  Min. number of pulses: -2147483648 by default, ranging from -2147483648 to 2147483647.

®  Presetinput terminal: When the preset function is configured as external DI preset mode, this input port needs
to be configured. You can select any input port from INO to IN7 to implement the preset value function, or you
can set it as a software-triggered preset input.

e  Probe: Each counter can be configured with 2 probe input ports to realize the function of latching the counter
value. Probe 1 is #1 probe input port and can be configured as any input port from INO to IN7. Probe 2 is #2
probe input port and can be configured as any input port from INO to IN7.

e  Output comparison terminal: When using the high-speed output comparison (single point/linear/queue)
function, configure this output port in the range of OUT0-OUT?7.

e Hardware reset: When the count value reset function is configured as external DI mode, you need to configure
this input port. You can select any input port from INO to IN7 to realize the count value clearing function.
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4.1.2 Counting Functions

The HSIO counting control is primarily implemented through the HSIO counting library. You can achieve specific
functions by calling the relevant function block instructions.

The Library Manager will automatically call the corresponding pulse library instructions based on the HSIO

parameter configuration interface.

Pulse count values are primarily represented in the form of an encoder axis. You can directly refer to the CiA402 axis
application and use the relevant properties of the encoder axis structure.

Table 4-1 HSIO Pulse Library Counting Instructions Description

Instruction Category

Name

Function

Local encoder axis

ENC_Counter

Encoder enable
(high-speed counter)

ENC_CounterReset

Encoder reset

ENC_CounterPreset

Encoder preset

ENC_CounterProbe

Encoder probe

ENC_SetUnit

Set axis gear ratio

ENC_SetLineRotationMode

Set axis operation mode

4.1.3 Description of Output Port Functions

You can set 3 functions for the output port: normal output, high-speed pulse output, and output comparison. As
shown in the figure below, the normal output port ranging from Y0 to Y7 is used by default. When the pulse output
function is required, you need to check the pulse axis of the corresponding channel.

Figure 4-3 High-speed Output Port Configuration

Devices v 2 x
=3 Untited13
=@ pevice (As71PLC2004) HSI0 Setting
D) Auto scan
L, Fault diagnosis summary SLEZS
= B0 pctoge IEC Objects
= € Application
¥, DifferentialMonitor Status
@ o
i Liorary Manager Information

|E] PLC_PRG (PRG)
A, Recipe Manager
"8 Symbol Configuration
= (# Task Configuration
& EtherCAT Task
= & MainTask
&) pLc_PrG
T rpersistentvars
) variable usage
D). Versioncslation.chack...
_HSIO (TM+HSI0) |
[ Counterd (HispeedCounter)
H& Encoder_0 (Encoder)
= (@ counter1 (HispeedCounter)
H& Encoder_1 (Encoder)
= @ puiseaxisConfig1 (Pulse_Axis_Conf
M Puise_Axis_1 (Puise_Axis)
= pulseaxisConfig2 (Pulse_Axis_Conf
M Pulse_Axis_2 (Pulse_Axis)
() EtherCAT (EtherCAT Master SoftMotion
T Fvtrard (QranMad is)

[ ™_HSI0 X 85 Encoder 0

(# Counterd

High speed counter

Counter (@ Counter1

Counterd — xp (O Counter4 [0 Counters

APhase

Counterd — X1

Pulse axis
BPhase I

Counterl - 2
APhase
Filter(0.25 us)
Counterl - 3
BPfiase, x: [2 H x: 2

General input — 4
X4: 20000 5| X5: 20000

General input
© Status after plc stop

General input - X6 © Keep output

O Output preset value
General input = X7

Interrupt input

(O Pulse axis0 Pulse axis1

Pulse axis2

(O Counter2

([ Counters

([ Counter3
(0 Counter7 "

0 [— General output

Y1 |— General output

(0 Pulse axis3 —

Y2 |— Pulse axis1 Pulse
o B q 5 2 : Y3 f— Pulse axis1Direction
X6: 20000 T X7: |20000 3 Y4 |— Pulse axis2 Pulse
¥s |— Pulse axis2 Direction
Y6 f— General output
Y7 |— General output
Ox |4 1 PWM
oo FAE
Opwms () Pwm7
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Devices v 2 X
=13 Untitled13 -
= () Device (AS71PLC2004)
D) Autoscan

L, Fault diagnosis summary
= B0 PLC Logic
= Application
¥ DifferentialMonitor
@
(i) Library Manager
[£] pLc_rrG (PRG)
& Recipe Manager
™2 Symbol Configuration
= (# Task Configuration
& EtherCAT Task
= & MainTask
&) pLc_PRG
T Persistentvars
) variable usage
[) Version relation check
= [ ™_xsio (M+s10)
= [ counterd (HispeedCounter)
M@ Encoder_0 (Encoder)
= @ counter1 (HispeedCounter)
B s
= Lj PulseAxisConfig1 (Pulse_A)as_ConF!
M5’ Pulse_Axis_1 (Pulse_Axis)
= [ PulseAxisConfig2 (Pulse_Axis_Con
& Pulse_Axis_2 (Pulse_Axis)
[ EtherCAT (EtherCAT Master SoftMotion|
(@ ExtCard (scanModuie)
"3 SoftMotion General Axis Pool

B ™.ssio %o Encoder_0 (@ Ccountero [ PulseAxisConfigl x
I Pulse axis config .

Output mode Pulse + Direction b

1/0 Mappin =

: = Pulse + Direction

[ Zsignal Positive/Negative

IEC Objects Orthogonal mode

Status () Home signal

Information (O Hard P Limit “ e
(0 Hard N Limit

[ Probo

[ Prob1

Refresh

4.1.4 Normal Input and Output

The normal input and output ports ranging from X0 to X7 and from YO to Y7 are used by default.

The output port of the A-2000 series PLC contains 8 input signals, 8 output signals. The output signal type is sink
output (NPN). Y0-Y7 share the common terminal COM.

DI ouput specifications

Item Specification
Wiring terminal Removable push-in terminal
Input type Digital input
Input mode Source/sink

Input voltage

24V DC£10% (21.6V DC-26.4V DC)

13.5mA when ON (typical value), and less than 1.7mA when OFF (actual

Input current (typical) .

value prevails)

ON voltage >15V

OFF voltage <5V

Hardware response time
2.5us/2.5us
(ON/OFF)
Software filter time Supported

Input resistance

Reference value: approx.: 1.7kQ

Isolation

Integrated chip capacitive isolation

Wiring specification

Cable length less than 3 m

Wiring diagram

24VDC 24VDC

Source input Sink input

Dh

[euiwial 3ndul |g
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DO output specifications

Item Specification
Wiring terminal Removable push-in terminal
Output type Digital output, low-side output
Output mode Sink
Ou-tp-ut load 0.5A/point, 4A/module
(resistive load)
Output load

7.2W/point, 24W/module
(inductive load) P i

Output load (lamp load) | 5W/ point, 18W/module
Resistive load: 2.5us/2.5us
Inductive load: 2.5ms/2.5ms
Lamp load: 2.5ms/2.5ms
Leakage current at OFF 10pA
Isolation Supported
When the output is in the driving state, the corresponding point on the LCD
screen lights up.
Overcurrent protection (short-circuit protection), reverse connection

Hardware response time
(ON/OFF)

Output action display

Protection functions

protection
Wiring specification Cable length less than 3m

Flyback diode
AN - 9
Inductive load O
(@)
S
Wiring diagram ©
8 e —n 2
Resistive load —
[©)
]
24VDC 3
S

+

—||||7 poc 2

4.1.5 High-speed Pulse Output

Once the pulse axis is checked, the signal port is configured as high-speed pulse output, and all 8 output ports can
be configured as high-speed pulse outputs.

High-speed pulse output supports four modes: pulse+direction, FWD/REV pulse, quadrature-encoded pulse, and
PWM. When configured as pulse+direction, FWD/REV pulse, or quadrature-encoded pulse, the output axis can be
used as a standard CiA402 output axis, allowing the use of motion control instructions from the SM3_Basic library in
the CodeSys platform, such as MC_Power and MC_MoveVelocity. When configured as PWM, the output can be
implemented using specially developed function blocks. For detailed usage of each instruction, refer to the Astraada
A-2000 PLC Programming Manual.
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Figure 4-4 High-Speed Output Mode
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#Note: The HSIO pulse output task cycle time can only be set to 1ms, 2ms, or 4ms. Setting any other cycle time
will prevent the relevant function blocks from operating correctly.

HSIO Task Configuration

To ensure the proper operation of high-speed I/O functions, the program (PRG) utilizing these functions and the
associated high-speed I/O devices must be assigned to the same task.

As shown in the figure below, the program PLC_PRG is assigned to run under EtherCAT_Task. The I/O mapping of
the high-speed 1I/0O device AS_HSIO (as well as other subdevices) is also assigned to EtherCAT_Task (this is by
default). Otherwise, the high-speed I/O function cannot operate properly.

File Edit View Project Buld Online Debug Teols
LR e

G~

Devices. v 4 x
=) Unbitied13
= [ pevice (As71PLC2009)
1) Auto scan
L, Fault diagnosis summary
= B LC Logic
= ) Application
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@ o
(] Library Manager
|E] PLC_PRG (PRG)
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= (@ Task Configuration
= 3 EtherCAT Task
& ManTask
T Persistentvars
[ varisble usage

Version relation chedk
4l As_nsio (ASHSIO)I
= 4§ PulseAxisConfigd (Puise_Axis_Conf|

B Puse_pdis_0 (Pulse_us)
() EtherCAT (EtherCAT Master SoftMotion
(i ExtCard (ScanModle)
"3 SoftMotion General A Pool

B ss_nsi0 x

Find

Window  Help
G2 B3+ (7 &4 | Application [Device: PLC Logic]

-0

| & Add FB
|

Filter | Show all

Y

-

for 10 Chanr

Variable
%
+ "y

Mapping ~ Channel

Address Unit
%IB0

%*QB0

Type Description
BYTE

BYTE

0]
Doo

# = Create new varisble

Reset Mapping

% =Mapto existing variable

1

Bus Cyde Options
Bus cycle task

EtherCAT Task

Recreate required tasks

Lastbuld: @0 @ 3

Precompile &

Project user: {nobody)

Always updatevariables  Enabled 1 (use bus cyde task if notu

Q&

To utilize high-speed I/0 functions, the associated programs and devices must be assigned to the same task.

#Note: The HSIO pulse output task cycle time can only be set to 1ms, 2ms, or 4ms. Configuring any other cycle
time will prevent the function blocks from operating correctly.

For the Astraada A-2000 Studio V3.0.1.4 series upper computer, the namespace of the high-speed I/0O library is as

follows:

|

& cmpHSIO_SM = cmpHSIO_SM, 1.0.0.8 (INVT
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4.1.6 Comparison Output

The comparison output function outputs the result of the counter single value comparison, and each counter
channel has an comparison output function. If the counter value is equal to the set comparison value, a high output
will be given; and if it is not equal, a low output will be given.

B The comparison output port is configured in the corresponding counter channel

Figure 4-5 Comparison Output Configuration
.:'j Counterl X

Counter Setting H Couter mode

PCI-Bus IEC Objects Counter mode AfB Phase Multipled ~ Signal source  X0-A Phase,X 1-B Phase hd

Parameters
) {3 Hard Reset
/O Mapping

Input port Triggermode () Up © Down

Status

Information

A Frob

Probi Input port 2 Prob2 Input port

E Output preset wvalue-

Input port  Soft mode

E Compare output

Qutput port o

F Encoder ixis ¥2

© Linear Y4 © Foward () Negative

Min pulse count Max pluse count 2147483647 =

m  Comparison output control

Table 4-2 HSIO Pulse Library Comparison Output Instructions

Instruction Category Name Function

Comparison output instruction

ENC_CompareArray

Array comparison output

ENC_CompareSingle

Single-point comparison output

ENC_CompareStep

Equidistant comparison output

4.1.7 Description of External Interrupt

An interruption refers to the process in which the CPU suddenly stops the execution of task A to execute task B, and
then comes back to continue executing task A.

The steps to implement the external interrupt function are as follows:

Step 1 Set the input port for the interrupt function, select rising edge, falling edge, or rising/falling edge trigger,
and set the filter parameter which is 0.5us (2*0.25ps) by default.
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Figure 4-6 External Interrupt Input Configuration

Interrupt input
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Step 2 Select an interrupt task

In the Astraada A-2000 Studio task, select External as the task type, select the event inXInterrupt of the input port
X0-X7, where x ranges from 0 to 7, and trigger the corresponding POU_1 program by the interrupt task.

Figure 4-7 Task Triggering by an External Interrupt

& Task x

Configuration

Priority ( 0..31 ): 2

Type

——————
& External v I External event | |inOInterrupt
inlinterrupt
Watchdog in2Interrupt
in3Interrupt
(JEnable in4Interrupt
A inSInterrupt
Time (e.g. t#200ms) in6Interrupt
in7Interrupt
Sensitivity 1
ok Add Call X Remove Call [£ Change Call & Move Up Move Down | ™= Open POU
POU Comment
&) PLC_PRG

4.2 Local I/0 Expansion Module Configuration

The PLC body can be directly expanded with A-Series I0 modules, or connected to the AS71ETC coupler via the
EtherCAT bus to use expansion modules. A single A-2000 series PLC or AS71ETC coupler can be expanded with up

to 16 A-Series IO modules (including the power relay). For the models and functions of Flex series modules, see
Table 4-3 for details.
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Table 4-3 Types of Expansion Modules

Module Name

Flex Series Module

Description

AS71ETC EtherCAT bus adapter, expandable to 16 bus nodes
Counler AS71PNS Profinet bus adapter, expandable to 16 bus nodes
P AS71EIP EtherNet/IP bus adapter, expandable to 16 bus nodes
AS71TCP Modbus TCP bus adapter, expandable to 32 bus nodes
AS71DI16 16-channel digital input module, source/sink input
Digital Input Module -g. - P / o :
AS71DI32 32-channel digital input module, source/sink input
. AS71D0O16 16-channel digital output module, source output
Digital Output -
Module AS71D032 32-channel digital output module, source output
AS71DOR8 8-channel relay output
AS71AIN4 4-channel analog input module, current/voltage input
Analog Input Module AS71AIV8 8-channel analog input module, voltage input
AS71AIC8 8-channel analog input module, current input
AS71RTD4 4-way temperature module, thermal resistance type
Temperature Module
AS71THC4 4-way temperature module, thermocouple type
Analog Output AS71A0U4 4-channel analog output module, current/voltage output
16-ch | digital input + 16-ch | digital output
Hybrid input Module AS71DT16 channel digital inpu channel digital outpu
(source output) module
L AS71BRG1 1-channel resistance bridge measurement
Weighing Module - -
AS71BRG2 2-channel resistance bridge measurement
1-channel incremental encoder module (2MHz, 5VDC,
AS71INO1 . S
differential signal)
Motion Module - i
i u AS71INO2 2_ channel incremental encoder module (200kHz, 24VDC,
single-ended)
AS71ANO2 2-channel SSI absolute encoder module

4.2.1 Expansion Module Configuration

For A-2000 series PLCs, you can configure expansion modules through two methods: manual addition and
automatic scanning. Automatic scanning takes precedence.

Method 1: manual addition

Open the Astraada A-2000 Studio programming software, create a new project, select the programming language
(for details, see chapter 2 Getting Started), and add the required extension modules.

1. Add the AS71ETC coupler module

Step1 EtherCAT_Master_SoftMotion should be present in the standard project tree by default, if it is missing
you can add it manually (Right-click Device in the left device tree, click Add-Device and choose
EtherCAT_Master_SoftMotion to add it), then right-click EtherCAT_Master_SoftMotion, select Add

Device, and add the coupler to the device tree. (The EtherCAT Master should be bound to ETHO)
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[ Add Device

| Name |

Figure 4-8 Adding a Coupler Manually

Action

© Appenddevice (O Insert device

(O Update device

String for a full text search

Vendor <Al vendors>

Name

= [ Fieldbuses
= ek EtherCAT
=.. 9
Bett Slave
=] ASTRAADA

=l EtherCAT Coupler
[ As71ETC_ECT_Coupler_1.1.2.0
+- [ 4 Inverters
|3 Balluff GmbH
| Bosch Rexroth AG
[ Control Techniques

1 Nalts Flartranicre Tr~

Group by category (] Display all versions(for experts only) () Display outdated versions

Please select a device from the lst above.

Step 2 Right-click the recently added AS71ETC_ECT_Coupler in the device tree, click Add Device, select the
required module in the Module category, and click Add Device to add it into the device tree, as shown in

Figure 4-9.

[ Add Device

Name

Figure 4-9 Adding an Expansion Module Manually

AS71AIC8

Action

© Append device () Insert device

(O Update device

String for a full text search Vendor <Al vendors> W
Name Version Description
= (i Fieldbuses
= pek EtherCAT
= M-’l‘ Module

([Hlas7iaics o EtherCAT Module imported from Slave XML:
Iﬂ AS71AIN4 0 EtherCAT Module imported from Slave XML:
ﬂ] AS71AIV8 0 EtherCAT Module imported from Slave XML:
m AS71AN02_2SSI 0 EtherCAT Module imported from Slave XML:
m AS71A0U4 0 EtherCAT Module imported from Slave XML:
(@ as718rG1 0 EtherCAT Module imported from Slave XML:
(@ as718rG2 0 EtherCAT Module imported from Slave XML:
A ac71rAmn n Ethar AT Mad: la imnartad fam Clava YMI «

@ Group by category (] Display all versions (for experts only) () Display outdated versions

2. Add modules to the controller (A-2000 series PLC)

Right-click Device in the device tree, choose Add Device, select the required module under the Miscellaneous
category, and click Add Device to add it into the device tree, as shown in Figure 4-10.
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Figure 4-10 Adding an Expansion Module to the PLC

(@ Add Device
| Name
Action
© Append device svice (O Update device
String for a full text search Vendor <Al vendors>
Name Version Description
= m Miscellaneous

+ [ Analog Input Module
=3 Analog Output Module
(@ as71a0u4 1.0.0.1 4 Channels Analog Outputs Module
+ [ Digital Input Module
+ - [ Digital Input/Output Module
+- [ Digital Output Module
+ [ Encoder Module
+-[ 4 HSIO Module
+ [ Modbus RTU Protocol
+

73 Madhi e TFD Drataral

@ Group by category () Display all versions (for experts only) () Display outdated versions

Please select a device from the kst above.

® (Youcanselect

another target node in the navigator while this window is open.)

Close

Devices -+ 3 X

Method 2: automatic scanning

=3 Untitied13 A
= [ Device (AS71PLC2004)
D Auto scan
@4, Fault diagnosis summary
=& PLC Logic
= £} Application
¥ _ DifferentialMonitor
@ o
m Library Manager
[5] PLc_Pra (PRG)
ﬂ Redpe Manager
™8 Symboal Configuration
* @ Task Configuration
? PersistentVars
D Variable usage
D Version relation check
B as_Hsi0 (as+sI0)
AS71A0U4 (AS71A0U4)
[ AS71AING (AS71AING)
[ As71DT16 (AS71DT16)
[ As71DT16_1 (AS71DT16)
EtherCAT (EtherCAT Master SoftMotion|
Eﬁ ExtCard (ScanModule)
2 SoftMotion General Axis Pool

(recommended)

1. Scan EtherCAT bus configuration

Step1 Open the Astraada A-2000 Studio programming software, create a new project, and select the

programming language.
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Step 2 Connect to the PLC and add EtherCAT master. For details, see chapter 2 Getting Started.

Step 3 Right-click EtherCAT_Master_SoftMotion and select Scan for Devices... . Click Scanning Device,
the connected device will be displayed. Click Copy All devices to Project.

Figure 4-11 Scanning Couplers and Expansion Modules

File Edit View Project Build Online Debug Tools Window Help
B B|& o o 4 B2 @K M d g :] - [ | [ | Application [Device: PLC Logic] = By aR((EE=t="27 = =
| Devices. > 1 % | % Tak ] ™MHsI0 ([ Device x
=3 Lintitled13 hd
: 68 DT Contiiniation Setiigs ‘Scan Network || Gateway - | Device -
) Autoscan E
[ Applications
., Fault diagnosis summary
= B PLC Logic [ i H
i 2d Backup and Restore H
- = &} Application [stop]
¥ DifferentialMonitor !
; e Files . . ‘
i Gateway
-l Library Manager S e s O v
-~ [E] pLc_PrG (PRG) :
. ¥, Reope Mancger Scanned Devices
- ™8 symbol Configuration
* @ Task Conbiiation Device name Device type Alias Address
i T Persistentvars = A A CT_Coupler_ o
) varisble usage .
[ Version relation check
23l ™_Hs10 (TM-HSIO)
1 | &[] EtherCAT (EtherCAT Master SoftMotion) | |

€2l ExtCard (ScanModule)
€2 SoftMotion General Axis Pool

meom = P

4| Copy All Devices to Project

(] Show differences to project

Close

Figure 4-12 Couplers and Expansion Modules Added after Scanning

v a2 x

-

Devices
=) Untitled13
= [ Device [connected] (AS71PLC2004)
D Auto scan
@, Fault diagnosis summary
=B pLC Logic
= £ Application [run]
¥ DifferentialMonitor
m Library Manager
[5) pLc_prG (PRG)
= \E Task Configuration
& EtherCAT Task
= @ MainTask
@] pLC_PRG
D Variable usage
D Version relation check
B ™ _Hs10 (tM-+s10)
(] ExtCard (ScanModule)

=43 [i) EtherCAT (EtherCAT Master SoftMotion)
= 'jj AS71ETC_ECT_Coupler (AS71ETC_ECT_Coupler_1.1.2.0)

([ As71DT16 (AS71DT16)

& SoftMotion General Axis Pool

2. Scan local expansion modules

Step 1

Step 2

Open the Astraada A-2000 Studio programming software, create

programming language.

required). For details, see chapter 2 Getting Started.

a new project, and select the

Connect to the PLC. To scan local expansion modules, you need to log in to the PLC (PLC running is not
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Step 3 Double-click Auto Scan and click Scan. The list shows the expansion modules connected to the device.
Click Add to configuration. At this time, the configuration is completed.

Figure 4-13 PLC Backplane Scanning

) Autoscan x

Scan Clear Add to configuratior
if’"a' s Device ?e"'ce Positon  Device type(exist) Device name(exist) Is exist in configuration Is add to configuration Fixed
» 36993 1.0.0.0 AS71AING 1y (m]
2 37001 1.0.0.1 AS71AOU4 2 (]
3 0 3 O O
4 0 4 (] (@]
5 0 5 m] (@]
6 0 6 =] 0]
7 0 7 m] O
Devices v R X
=) Untitled13 -
= > [ pevice [connected] (AS71PLC2004)
D Auto scan
+, Fault diagnosis summary
=-E1 pLc Logic

4.2.2 Digital Input Module

= &) Application [run]
¥ . DifferentialMonitor
m Library Manager
[5] pLc_PrG (PRG)
= E Task Configuration
& EtherCAT Task
& MainTask
@) pLc_PRG
D Variable usage
D Version relation check
TM_HSIO (TM-HSIO)
1) AS71AIN4 (AS71AIN4)
({ as71a0U4 (AS71A0U4)

lj ExtCard (ScanModule)
A\ [f) EtherCAT (EtherCAT Master SoftMotion)
'3 SoftMotion General Axis Pool

The digital input module is mainly used to configure filter parameters and has I/O Mapping, Status, and Information
pages. Generally, you only need to map the I/O variables on the I/O Mapping page to obtain the digital input values.
The 32-point digital input module is taken as an example in the figure below.

Filter parameters: 10 ms (1000*10 ps) by default.

Figure 4-14 Input Module Configuration

i As71p132 x
3200DI Settings

Fault diagnosis

CPU DI32 IO Mapping
Status

Information

Filter Settings

Filter 0 1000 v | [10ps]
Filter 1 1000 = | [10ps)
Filter 2 1000 ~ | [10ps)
Filter 3 1000 < [10ps)
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e DI32 I/O mapping: You can get the input state through the BYTE or BOOL type.

Figure 4-15 Variable Mapping of the Input Module

@ As71p132 x -
Find Filter Show all v =k Add FB for
Variable Mapping  Channel  Address Type Unit  Description
=4 DI0 %IB6 BYTE
» 10 %IX6.0 BOOL
» I %IX6. 1 BOOL
» 12 %IX6.2 BOOL
» 13 %IX6.3 BOOL
» 14 %IX6.4 BOOL
» Is %IX6.5 BOOL
» 16 %IX6.6 BOOL
» 17 %IX6.7 BOOL
+ 4 DIL %IB7 BYTE
- DI2 %IB8 BYTE
+ 4 DI3 %IB9 BYTE
*» DIErrld  %IWS WORD
Reset Mapping Always updatevaria

@ = Createnew variable ® = Mapto existing variable

Bus Cyde Options
Bus cycle task MainTask v I Recreate required tasks

4.2.3 Digital Output Module

The digital output module is mainly used to set the output state after stopping and has I/O Mapping, Status, and
Information pages. Generally, you only need to map the I/O variables on the I/O Mapping page to obtain the digital
output values. The 16-point digital output module is taken as an example in the figure below.

Figure 4-16 Output Module Configuration

(1 As71DT16 X

I 1616DP Settings Channel 0 A
I Fault diagnosis Filter 0 1000 < [0ps]
CPUDIIDO 16 /O Mapping 00 Stop Output Value 01 Stop Output Value Of Stop Output Value 03 Stop Output Value
O Hold O Hold O Hold O Hold
Fote O Reset O Reset O Reset O Reset
Information O Preset O Preset O Preset O Preset
04 Stop Output Value 05 Stop Output Value 06 Stop Output Value 07 Stop Output Value
O Hold O Hold O Hold O Hold
O Reset O Reset O Reset O Reset
O Preset O Preset O Preset O Preset
Hold All Outputs Reset All Outputs Preset All Outputs

Preset All Outputs to TRUE  Preset All Outputs to FALSE

Channel 1 A
Filter 1 [1000 S rops)

10 Stop Output Value 11 Stop Output Value 12 Stop Output Value 13 Stop Output Value

(O Hold O Hold O Hold (O Hold

O Reset O Reset O Reset O Reset

O Preset O Preset O Preset O Preset

14 Stop Output Value 15 Stop Output Value 16 Stop Output Value 17 Stop Output Value

O Hold O Hold O Hold O Hold

O Reset O Reset O Reset O Reset

O Preset O Preset O Preset O Preset

Hold All Outputs Reset All Outputs Preset All Outputs

Preset All Outputs to TRUE  Preset All Outputs to FALSE

All Channels Hold Outputs All Channels Reset Outputs All Channels Preset Outputs
All Channels Preset to TRUE All Channels Preset to FALSE
Slot(Compiled): 1 Version V-

DI/DO 16 1/O mapping: You can control the output state through the BYTE or BOOL type.
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Figure 4-17 Variable Mapping of the Output Module

j AS71DT16 X

1616DP Settings Find Filter Show all v db Add F
Fault diagnosis Variable Mapping  Channel Address Type Unit  Description
=- DIO %IB16 BYTE
CPU DI|DO 16 /0 Mapping » 10 %IX16.0 BOOL
“» I %IX16.1 BOOL
Status *» 2 %IX16.2 BOOL
» 13 %IX16.3 BOOL
Information *» 14 %IX16.4  BOOL
» 15 %IX16.5 BOOL
» 16 %IX16.6 BOOL
» 17 %IX16.7 BOOL
. DI1 %IB17 BYTE
» DI_Errld %IWS WORD
"¢ D00 %QB7 BYTE
+- "9 DO1 %QB83 BYTE
» DOErld  %IW10 WORD

4.2.4 Analog Input Module

®  General Configuration

The analog input module includes 4 channels, each requiring parameter configuration and I/O mapping register
(16-bit) settings. Only one channel of each module is described below.

Figure 4-18 Analog Input Module Configuration

) As71AmN4 x

| 4AD Settings Channel 0 A
Fault diagnosis Enable () Breaker () Over-limit (] Overrange (] Enhance
CPU AI4 1/O Mapping Mode 0V~5V (0~20000) v | Filter 8 *| (1~255)
Status Channel 1 A
Information Enable () Breaker () Over-limit () Overrange () Enhance
Mode  [0V~5V (0~20000) [“] Fitter 8 | (1~255)
0V~5V (0~20000)
Channel 2 | OV~10V (0~20000) A
-5V~5V (-20000~20000)
(7 Enable | ~10V~10V (-20000~20000) lverrange Enhance
4mA~20mA (0~20000)
Mode OmA~20mA (0~20000) Filter 8 1~255)
-20mA~20maA (-20000~20000)
Channel 3 A
(C) Enable Breaker Over-limit | | Overrange Enhance
Mode 0V~5V (0~20000) Filter 8 - | (1~255)

e Channel enable: The channel can only be used after it is enabled.
e  Filter parameter: Analog input channel filter, ranging from 1 to 255.

e  Conversion mode: Set the analog input conversion type, which determines the channel input conversion
type and the range of the conversion value. For details on the conversion type, see Table 4-4.

®  Breaker (Disconnection detection): Set whether disconnection detection is enabled for the analog input
channel. Since it is impossible to distinguish between analog input 0 and disconnection, the
disconnection flag cannot be activated in all conversion modes that include 0 value input.

e  Over-limit detection: Set whether over-limit detection is enabled for the analog input channel.
o Overrange detection: Set whether over-range detection is enabled for the analog input channel.

e  Enhanced filtering: Set whether the analog input channel uses enhanced filtering.
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®  4AD I/0 Mapping

4AD means 4-channel analog input. Each channel of analog input corresponds to a 16-bit integer value. For the
relationship between analog value and digital value, see the general analog input configuration. You can map a
variable to each 16-bit integer value on this interface to obtain the digital value corresponding to the analog value of
an input channel. For details, see Table 4-4.

7] F3003_4AD x
4AD Settings

Fault diagnosis
PCI-Bus IEC Objects
CPU AI4 Parameters
CPU AI4 IJO Mapping
Status

Information

Figure 4-19 Variable Mapping of the Analog Input Module

Find

Filter Show all » o= Add
Variable Mapping Channel Address Type Unit  Description

H AT YelW24 INT
- ATl %IW25  INT
. AIZ IW2s  INT
o A3 %IW27  INT

o AIO_Err %eIW23 WORD

H ATl Err eIW23 WORD

-y AIZ _Err %elW30 WORD

o ] AI3_Err I3l WORD

Figure 4-20 4AD Information Interface of the Analog Input Module

) As71AIN4 x
4AD Settings General
Fault diagnosis
CPU Al4 I/O Mapping
Status

Information

Name: AS71AIN4
Vendor: INVT
Categories:
Type: 36993

ID: 1631 2081
Version: 1.0.0.0

Order number: AS71AIN4
Description: 4 Channels Analog Inputs Module

Table 4-4 Correspondence between Mapped and Actually Input Analog Values

Type Enter the Rated Range Rated Corresponding Digital Quantity
-10vV-10V -20000 — +20000
) ov-10V 0-20000
Analog voltage input
-5V—+5V -20000 — +20000
0V-5V 0-20000
-20mA-20mA -20000 - 20000
Analog current input 0mA-20mA 0-20000
4mA-20mA 0-20000
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4.2.5 Analog Output Module

B General Configuration

The analog output module includes 4 channels, each requiring parameter configuration and I/O mapping register
(16-bits) settings. Only one channel of each module is described below.

Figure 4-21 Variable Mapping of the Analog Output Module

[ As71A0U4 x

DA EetinGs Channel 0 Channel 1
Fault diagnosis Enable [] Diagnasis Enable [] Diagnosis
YA O M Mode  |ov~5v(0~20000) «| | Mode [ov~5vi0~20000) v
Stop Output Value Stop Ouf 0V~3V(0~20000)
S - - OV~10V(0~20000)
(O Hold (O Hold | -5v~5V(-20000~ 20000}
. -10V~10V({-20000~20000)
Inf id
Lhihe O Reset O Reset 4mA~20mA(G~20000)
() Preset ) Preset 0mA~20mA(0~20000)
Channel 2 Channel 3
() Enable Diagnosis () Enable Diagnosis

Mode Made OV ~5V(0~

Hold Hold
Reset Reset
Preset Preset

e Conversion mode: Set the analog output conversion type, which determines the channel output
conversion type and the range of the conversion value. For details on the conversion type, see Table 4-5.

o  Keep output: After the module stops running, the output will keep the last output value.
o  Clear output: After the module stops running, the output is always 0.

e  Output preset value: After the module stops running, the output is always the preset value. The preset
value range is related to the current conversion mode. See Table 4-5 for details.

Table 4-5 Correspondence between Mapped and Actually Input Analog Values

Type Enter the Rated Range Rated Corresponding Digital Quantity

-10-10 V -20000 — +20000

0-10V 0-20000

Analog voltage output

-5—+5V -20000 — +20000

0-5V 0-20000

4-20 mA 0-20000

Analog current output 0-20 mA 0-20000
-20-20 mA -20000 — +20000

®  4DAI/0 Mapping

4DA means a 4-channel analog output. Each channel of analog output corresponds to a 16-bit integer value. For the
relationship between analog value and digital value, see Table 4-5. You can map a variable to each 16-bit integer
value on this interface to output the variable value to the current channel, and then convert it into an analog value
output through the analog output module.
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Figure 4-22 Variable Mapping of the Analog Output Module

@ As71A0U4 x

4DA Settings Find Filter Show all v b Ad
| Fault diagnosis Variable Mapping  Channel Address Type Unit Description
" AOD %QWS INT
| CPU AO4 1/O Mapping "» AO1 %QW6 INT
" A02 %QW7  INT
Status " AO3 %QW8 INT
L] ACO_Err  %IW19  WORD
Information * AOLEr  %IW20  WORD
*» AO2_Err %IW21 WORD
» AO3_Err  %IW22  WORD

m  Information

It displays the basic information of 4DA module devices: name, manufacturer, group, type, ID, version, model
number, and description. In addition, after logging in to the Information interface, the system will read and display
the single-board software version (4DA embedded software version) and logic software version (FPGA software
version in the 4DA module) of the 4DA module.

Figure 4-23 4DA Information Interface of the Analog Output Module

7 As71A0U4 x

4DA Settings General
Name: AS71A0U4

Fault diagnosis Vendor: INVT
Categories:
Type: 37001

CPU AO4 IO Mapping ID: 1631 2089

Version: 1.0.0.1
Order number: AS71A0U4
Status Description: 4 Channels Analog Outputs Module

Information

4.2.6 Temperature Module

The temperature module includes two types: 4TC (4-channel temperature detection module, supporting
thermocouples) and 4PT (4-channel temperature detection module, supporting thermal resistors).

4.2.6.1 4TC Temperature Module

The 4TC temperature module (4-channel temperature detection module, supporting thermocouples) has
corresponding general configuration and channel configuration. The general configuration is used to configure the
unit type and sampling period of the temperature module, while the channel configuration is used to configure the
sensor type, filter time, over-limit settings, temperature offset, and other parameters of each channel.

®  Channel Configuration

Different types of modules support different channels, and 4TC supports 4 channels. Since the configuration
parameters of each channel are basically the same, only one channel is described here. The configuration of a 4TC
channel is shown in Figure 4-24.
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_" AS71THC4 X
4TC Settings

Fault diagnosis

CPU TC4 1/O Mapping
Status

Information

Figure 4-24 4TC Temperature Module Configuration

Temperature Unit Setting

© Centigrade(°C)

Channel 0 Channel 1
Enable [J) Overrange Enable
Filter 8 +| [1~255) Filter
Offset(*C) 0,0 + | [-204.8~204.7) Offset(°C)
Mode K Mode

Upper(°C) Upper(*C)
Lower(°C) 7 Lower(°C)

Channel 2 Channel 3
() Enable Overrange () Enable
Filter 255] Filter
Offset(°C 204.8~204.7)

O Fahrenheit(°F)

() Overrange

8

0,0

[1~255]
[-204.8~204.7]

v

K
B
E
J

K
N
R
S
T

Overrange

Temperature unit: The unit used for the temperature module input, which supports Celsius or Fahrenheit.

Channel enable: The channel can only be used after it is enabled.

Sensor type: 4TC sensor type. See Table 4-6 for the sensor specifications. The K sensor is used by

default.

Filter parameter: The filter used by this channel of the temperature module, ranging from 1 to 255, 8 by

default.

Over-range detection: When it is enabled, if the temperature is not between the upper and lower limits,
an over-limit fault will be reported. For details, see Table 4-6.

204.7.

I/0 mapping

Offset value (°C): It is used to set the temperature module offset compensation value, ranging from -204.8 to

Different types of temperature modules have different numbers of channels and I0 mappings. The figure below
shows the I/O mapping interface of 4TC. The parameter value of each channel is the temperature value.

Figure 4-25 Variable Mapping of the 4TC Temperature Module

_-ﬂ AS71THC4 X
4TC Settings

Fault diagnosis

CPU TC4 I/O Mapping
Status

Information

Find

Variable
H’

FIFFTEE

4.2.6.2 4PT Temperature Module

Filter Show all

Mapping  Channel
TempO
Temp1l
Temp2
Temp3
TempO_Errld
Temp1_Errld
Temp2_Errld
Temp3_Errld

Address
%ID18
%ID19
%ID20
%ID21
%IW44
%IW45
%IW46
%IW47

Type Unit
REAL

REAL

REAL

REAL

WORD

WORD

WORD

WORD

v o Add F

Description

The 4PT temperature module (4-channel temperature detection module, supporting thermal resistors) has
corresponding general configuration and channel configuration. The general configuration is used to configure the
unit type and sampling period of the temperature module, while the channel configuration is used to configure the

202605 (V1.1)

82



A-2000 Series Software Manual Hardware Configuration

sensor type, filter time, over-limit settings, temperature offset, and other parameters of each channel.
®  Channel configuration

4PT supports 4 channels. Since the configuration parameters of each channel are basically the same, only one
channel is described here. The configuration of one channel of 4PT is shown in the figure in Figure 4-26.

Figure 4-26 4PT Temperature Module Configuration

@ As71RTD4 x

4PT Settings Temperature Unit Setting
Fault diagnosis © Centigrade(°C) O Fahrenheit(°F)
CPUPT4I/OM
L Channel 0 Channel 1
Sahs RTD leads @ 2-Wire O 3-Wire O 4-Wire RTD Leads @ 2-Wire O 3-Wire O 4-Wire
Information Enable () Overrange Enable () Overrange
Filter 8 v | n1~255) Filter 8 < | [1~255)
Offset(®C) 0,0 + | [-204.8~204.7) Offset(*C) (0,0 + | [-204.8~204.7)
Mode PT100 Mode PT100
PT100
PT500
Upper(C)  [850,0 > | 1-200,0~850,01 Upper(C) | PT1000 50,0]
CuU100
Lower(CQ)  |-200,0 > | (-200,0~850,01 Lower(°C) 2000 S00,0~850

Channel 2 Channel 3

) Leads 2-Wire 3-Wire 4-Wire RTD Leads 2-Wire 3-Wire 4-Wire

D
) Enable Overrange () Enable Overrange

ar 8 1~2551 Filtar 8 1~25581

®  Temperature unit: The unit used for the temperature module input, which supports Celsius or Fahrenheit.
e  Channel enable: The channel can only be used after it is enabled.
®  Thermal resistor wiring mode: 2-wire, 3-wire, or 4-wire.

®  Sensor type: 4PT sensor type. See Table 4-6 for the sensor specifications. The PT100 sensor is used by
default.

®  Filter parameter: The filter used by this channel of the temperature module, ranging from 1 to 255, 8 by
default.

e Over-range detection: When it is enabled, if the temperature is not between the upper and lower limits,
an over-limit fault will be reported. For details, see Table 4-6.

e  Offset value ((°C): It is used to set the temperature module offset compensation value, ranging from
-204.8 to 204.7.

®  I/0 mapping

Different types of temperature modules have different numbers of channels and 10 mappings. The figure below
shows the I/O mapping interface of 4PT. The parameter value of each channel is the temperature value.
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Figure 4-27 Variable Mapping of the 4PT Temperature Module

Eﬂ AS71RTD4 X

4PT Settings Find Filter Show all v dp Add Fl
Fault diagnosis Variable Mapping  Channel Address  Type Unit  Description
“» Temp0 %ID12 REAL
CPU PT4 1/O Mapping » Temp1 %ID13 REAL
» Temp2 %ID14  REAL
Status L") Temp3 %ID15 REAL
» Temp0_Errld  %IW32  WORD
Information £ Templ Errld  %IW33  WORD
*» Temp2_Errld %IW34 WORD
*» Temp3_Errld %IW35 WORD
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Table 4-6 Supported Sensor Types and Measurement Ranges

Temperature Range in Temperature Range in
Item Sensor Type ) .

Celsius Fahrenheit

PT100 -200.0-850°C -328.0-1562.0°F

Thermal resistor PT500 -200.0-850°C -328.0-1562.0°F

type PT1000 -200.0-850°C -328.0-1562.0°F
CU100 -50.0-150°C -58.0-302.0°F

B 200.0-1800°C 392.0-3272.0°F

E -270.0-1000°C -454.0-1832.0°F

N -200.0-1300°C -328.0-2372.0°F

Thermocouple J -210.0-1200°C -346.0-2192.0°F

type K -270.0-1370°C -454.0-2498.0°F

R -50.0-1765°C -58.0-3209.0°F

S -50.0-1765°C -58.0-3209.0°F

T -270.0—400°C -454.0-752.0°F

4.3 Priority Setting for Each Module Task (Recommended Value)

If the created project contains multiple functional modules, create multiple tasks and set the task priority as shown
in Figure 4-28. For the recommended value of task priority, see Table 4-7.

Figure 4-28 Example of Project Task Priority Setting

File Edit View Project Build Online Debug Tools Window Help

S~ N # 4]
Devices v 2 X
=) Unttled13 v
= @ pevice (AS71PLC2004)
D) Autoscan

\, Fault diagnosis summary
= 80 PLC Logic
= €} Application
¥, DifferentialMonitor
) Lirary Manager
|E] PLC_PRG (PRG)

B _tis1o (M-+s10)
(@ extCard (scanModuie)
= ([ EtherCAT (EtherCAT Master SoftMotion|
=@ As71ETC_ECT_Coupler (AS7IETC |
(@ As71DI116_1 (AS71D116)
(@ As71D132_1 (AS71D132)
' Softotion General Axis Pool

Table 4-7 Priority Setting

b £
o R [ %3+ [ |{#9 | Application [Device: PLC Logic] ~ ©f s
& EtherCAT Task x -
Configuration
'lpnomy(u..zx )% 0 “
Type
@® Cyclic N Interval (e.g. t#200ms) 4 L
Watchdog
(D Enable
Sensiti
ok Add Call X Remove Call [ Change Ca
POU Comment
Lastbuid: @ 0 ® 0 Precompie /' 1 Project user: (nobody) (RN

Function Module

Recommended Priority

(such as time reading and IP setting)

EtherCAT 0

MainTask 1-10

Modbus RTU, Modbus TCP 5-15
Controller configuration module 31
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5 Communication Network Configuration

The PLC network configuration mainly involves the following networks: Modbus TCP, Modbus RTU, EtherCAT,

CANopen, and EtherNet/IP.

5.1 Modbus TCP

Modbus TCP communication in A-2000 series PLC utilizes custom made Modbus TCP Device objects located in
Miscellaneous folder in device repository rather than Codesys developed located in Fieldbuses folder:

52 Device Repository

Location  System Repository

Installed Device Descriptions

modbus Vendor <Al vendors>

Vendor  Version  Description

Location  System Repository

Installed Device Descriptions

(T Modbus TCP Siave Device 1
(T Modbus TCP Siave Device 2

(23 Modbus TCP Siave Protocol Customized
[ ModbusTCP Slave Device Customized

1.0.0.0
1.0.0.0

1.0.1.0

modbus Vendor  <All vendors> N
Name Version  Description
= =
= [ miscelaneous
# [ Modbus RTU Protocol
= [ Modbus TCP Protocol
[ Modbus TCP Master 1 1.0.0.0 Modbus TCP Master O|
[ Modbus TCP Master 2 1000 Modbus TCP Master O)
(@ Modbus TCP Slave 1 1.0.0.0 A generic Modbus dev
(i Modbus TCP Slave 2 1.0.0.0 A generic Modbus dev]

A device that works a:
A device that works a9

A device that works ag

*+[iJ Fieldbuses

These devices can be utilized in 4 possible configurations:

Devices

=) Untitled13

= () Device (AS71PLC2004)

D Auto scan

@, Fault diagnosis summary
+-E)0 pLC Logic

D Variable usage

[j Version relation check

Il ™_ns1o (tm-+s10)

ﬂj ExtCard (ScanModule)
+ - (49 EtherCAT (EtherCAT Master SoftMotion)
= Modbus_TCP_Master_1 (Modbus TCP Master 1)
ﬂj Modbus_TCP_Slave_1 (Modbus TCP Slave 1)
SoftMotion General Axis Pool

v 3 x

v

Case 1: Ethernet 1 port works as Modbus TCP Master

Devices
=) Untitled13
= ({J Device (AS71PLC2004)
D Auto scan
'_~, Fault diagnosis summary
+ B[_] PLC Logic
D Variable usage
D Version relation check
Il ™v_Hs10 (TM-HsI0)
Eﬂ ExtCard (ScanModule)

v 2 Xx

+

[ Modbus_TCP_Slave_Device_1 (Modbus TCP Slave Device 1)
otion General Axis Pool

Case 3: Ethernet 1 port works as Modbus TCP Slave

Devices

v 2 X

=) Untitled13
= () Device (AS71PLC2004)
D Auto scan

@, Fault diagnosis summary

+-E PLC Logic
D Variable usage
D Version relation check
Il ™ _Hs10 (tM-Hs10)
ﬂi ExtCard (ScanModule)

+ ﬂ] EtherCAT (EtherCAT Master SoftMotion)

= uj Modbus_TCP_Master_2 (Modbus TCP Master 2)
[ Modbus_TCP_Slave_2 (Modbus TCP Slave 2)

3 SoftMotion General Axis Pool

Case 2: Ethernet 2 port works as Modbus TCP Master

Devices

v-ﬂx‘

=3 Untitled13

= ({J Device (AS71PLC2004)
D Auto scan
@, Fault diagnosis summary
+ BU PLC Logic
D Variable usage
D Version relation check
B ™ _+is10 (M-+s10)
[ Extcard (ScanModule)

+-[49 EtherCAT (EtherCAT Master SoftMotion)
ﬂ] Modbus_TCP_Slave_Device_2 (Modbus TCP Slave Device 2)
S

otion General Axis Pool

Case 4: Ethernet 2 port works as Modbus TCP Slave
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5.1.1 Modbus TCP Master Configuration (on Ethernet 1 port)

When the PLC is used as a Modbus TCP master, right-click Device in the left device tree, select Add Device, and
then Dedicated Device > Modbus TCP Protocol > Modbus TCP Master 1 in the pop-up window, and click
Add Device in the lower right corner.

Figure 5-1 Adding a Modbus TCP Master

Devices v 3 x
=) Untitled13 -
Auto scan Cut
@, Fault diagnosi Copy

=80 pLcLogic B Paste
= © Applicat X Delete

¥ Differ
m Librar] Refactoring ’
@ PLC_H Properties...
= @ Task(
S el AddObject '

=& M AddFolder..

:

Q Variable usage Update Device...
[j Version relatio j’ Edit Object
B ™_Hsio (v
ExtCard (Scar Edit 10 mapping
= EtherCAT (Eth Import mappings from CSV...
=@ as7iec) Export mappings to CSV...
(@ as71

%}  Online Config Mode...
(@ as7y

2 SoftMotion Gel Reset Origin Device [Device]
Simulation

@] Visualization Element Repository

File Edit View Project Build Online Debug Tools Window Help

PSS o b B X(MLANIN A7 %3+ [ | # |[Application [Device: PLC Logic] [-] €8 &% ) w

(@ Eextcard (ScanModuie)
= [ EtherCAT (EtherCAT Master Softiotiory
= (@ AS71ETC_ECT_Coupler (AS71ETC_|
( As71D116_1 (AS71D116)
(@ As710132_1 (AS71D132)
"3 SoftMotion General Axis Pool

(23 Modbus TCP Slave Protocol Customized
#-[ RB IO Module:
* [ Scan Module

Devies AR Add Device X
=) Untitled13 5
=i Device (AS71PLC2004) Name Modbus_TCP_Master_1
0
Jervall s
= @ prctose © Appenddevice ) Tnsert dey o device O Update device
=0 :”“""”" String for a ful text search Vendor  <all vendors>
(i Library Manager Name Version  Description
[E] PLc_PrG (PRG) # (12 Encoder Module
= (B Task Configuration + 13 HSIO Module
& EtherCAT Task # (12 Modbus RTU Protocol
= & MainTask = (12 Modbus TCP Protocol
. @] pic_PrG [ Modbus TCP Master 1 10.0.0  Modbus TCP Master Of ...
[ variable usage [ Modbus TCP Master 2 1.0.0.0  Modbus TCP Master Of ...
[P version relation check (@ Modbus TCP Slave Device 1 1.0.0.0  Adevice thatworks as ...
. TM_HSIO (TM-HSIO) Modbus TCP Slave Device 2 1.0.0.0 A device that works as ...

(8 Group by category (] Display all versions (for experts only) (] Display outdated versions

Name: Modbus TCP Master 1
Vendor: INVT

Categories:
Version: 1.0.0.0
Order Number: * =

Description: Modbus TCP Master Of INVT -

Append selected device as last child of
Device

@  (You can select another target node in the navigator while this window is open.)

__Add Device

Double-click the master device Modbus_TCP_Master 1 in the device tree to open the Modbus master
configuration window, as shown in Figure 5-2. The frame interval (ms) refers to the time interval between the
master receiving the last response data frame and the next request data frame. This parameter can be used to
adjust the data exchange rate.
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Devices

Figure 5-2 Modbus TCP Master Settings

v 3 X 'ﬂ Modbus_TCP_Master_1 X

= Untitled13 -
= [ Device (AS71PLC2004)

D Auto scan
\, Fault diagnosis summary
= ﬂﬂ PLC Logic
=} Application
¥ DifferentialMonitor
m Library Manager
[£] pLc_PrG (PRG)
= 1}@ Task Configuration
& EtherCAT Task
= @ MainTask
@] pLc_PrRG
D Variable usage
D Version relation check
B ™ _Hsio (M-+sI0)
_'ﬂ ExtCard (ScanModule)
+ (] EtherCAT (EtherCAT Master SoftMotior|
'l \_T‘j Modbus_TCP_Master_1 (Modbus TCP I
(] Modbus_TCP_Slave_1 (Modbus TCH
2 SoftMotion General Axis Pool

Status

Information

Table 5-1 Definition of the Number of Variables Accessible by Modbus TCP

ModbusTCP mastersettings

ModbusTCP master settings

Frame interval(ms) |1

(1~1000)

Variable

Qty.

Read coils (0x01)

1-2000 (0x7D0)

Read discrete coils (0x02)

1-2000 (0x7D0)

Read holding registers (0x03)

1-125 (0x7D)

Read input registers (0x04)

Write single coil (0x05)

1-125 (0x7D)

Write single register (0x06)

Write multiple coils (0x0F)

1-1968 (0x7B0)

Write multiple registers (0x10)

1-123 (0x7B)

5.1.2 Modbus TCP Master Communication Configuration

m  Adding a Modbus TCP Slave

Right-click Modbus_TCP_Master 1 in the left device tree, select Add Device, and then Modbus TCP Slave 1 in
the pop-up window, and click Add Device in the lower right corner.
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Figure 5-3 Adding a Modbus TCP Slave

Untitled13

9

Ann

Device (AS71PLC2004)
) Auto scan
@, Fault diagnosis summary
=80 pLc Logic
= &) Application
¥ DpifferentialMonitor
() Liorary Manager
(] pLc_PRG (PRG)
= (@ Task Configuration
& EtherCAT_Task

=& MainTask
@] pLc_PRG
Variable usage

1) version relation check
B ™_Hs10 (M+s10)
(i Extcard (ScanModule)

SoftMotion Gene 4  Cut

By Copy
B Paste
X Delete

Refactoring >

Properties...

5 Add Object
Z) Add Folder...
Add Devi
Nicalla Naciaa
Add Device X
Name Modbus_TCP_Slave_1
Action
© Append device () Insert device Plug device (O Update device
String for a full text search Vendor <Al vendors> v
Name Version  Description
= Miscellaneous

= [ Modbus TCP Protocol
; dbus TCP Slave 1 (/1.0.0.0
[ Modbus TCPSlave 2 1.0.0.0

A generic Modbus device that is configured as Slave for a Modbus TCP Master
A generic Modbus device that is configured as Slave for a Modbus TCP Master
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B Setting the Modbus TCP Slave

] Modbus_TCP_Slave_1 X

Status

Fault diagnosis

Information

Figure 5-4 Setting the Modbus TCP Slave

ModbusTCP slave settings

ModbusTCP communicationsettings

ModbusTCP slave settings

IP address

Port

Station number

Timeout(ms)

Slave enable
variable SM

(0"255)
1000

ar

(100765535)

4001 =
(0" 7999)

Table 5-2 Description of Modbus TCP Slave Parameter Settings

Parameter Function
IP address IP address for connecting the master to the Modbus TCP slave
Port TCP port number for connecting the master to the Modbus TCP slave

Node number

Protocol node number for connecting the master to the Modbus TCP slave

Timeout period (ms)

After the master sends a frame, if the slave does not respond within the time
period, the master reports a receive timeout.

Slave enable

After programming and enabling this variable, the master starts to send
communication frames to the slave.

B Modbus TCP master to Modbus TCP slave communication settings

Each channel represents an independent Modbus TCP request, as shown in Figure 5-5. The third line defines an
operation of writing a single register (function code 0x06) at a cycle of 10 ms, i.e. writing 2 bytes of data to the
register with an offset address of (0x0014)20 (1 register occupies 2 bytes).

Figure 5-5 Modbus TCP Master to Modbus TCP Slave Communication Settings

4 Modbus_TCP_Slave_1 x

A Name

Channel 00
Channel 01
Channel 02
Channel 03

wWN oo

Function code

(0x05) Write si...
(0x01) Read coils
(0x06) Write si...
(0x03) Read ho...

Enable type

Loop execute
Loop execute
Loop execute
Loop execute

Enable variab...

Cirde time(ms)
100
100
100
100

-

ReadAddress ReadLength Error handing WriteAddress ~ WriteLen... Retry
(0x0000) 0 1 1
(0x0000) 0 1 Keep last value : |
(0x0000) 0 1 1
(0x0000) 0 1 Keep last value 1
>
Add Delete Edit Export EXCE import
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Add: Click Add to open the dialog box for adding a new channel for the Modbus TCP slave, and then click OK
to create a new channel.

Edit: Select a channel in the Modbus TCP slave channel list and click Edit to open the dialog box for changing
the channel configuration by modifying the parameters in it, and then click OK to update channel settings.

Export to EXCEL: Click Export EXCEL to export channel parameters to an EXCEL table in batches, and then
click Import to import channel parameters into the settings in batches.

Copy: Select a channel in the Modbus TCP slave channel list. Right-click to open the context menu and select
Copy, or press Ctrl + C, to copy the selected channel configuration to the clipboard.

Paste: Select a channel in the Modbus TCP slave channel list. Right-click to open the context menu and select
Paste, or press Ctrl + V, to paste the copied channel configuration into the data list.

Delete: Select a channel in the Modbus TCP slave channel list. You can click Delete, right-click and select
Delete, or press Ctrl + D. In the confirmation dialog box that appears, click Yes to delete the selected
channel configuration.

Import: Click Import to open the file selection window. Select the Excel file containing the channel
configurations, then click OK to import the data into the list.

When adding or editing a channel, you will see the following pop-up dialog box:

Figure 5-6 Dialog Box for Modbus TCP Master to Modbus TCP Slave Communication Settings

Modbus communication settings

Base config
Name Channel 02
Function code (0x06) Write single register v
Enable type Loop execute .
Circle time(ms) 100 = Enable variable(SH) 4101

(1765535) (077999)
Retry times 1 = Comment
Read
Address 0 Length(WORD)

(0"0xFFFF)
Error handling Keep last value
Write
Address 1] Length(WORD) 1

(0" 0xFFFF)

=

Table 5-3 Description of Modbus TCP Communication Parameter Settings

Parameter Description

Name A string that names the channel

Read coils (function code 0x01)

Read input coils (function code 0x02)

Read holding registers (function code 0x03)
Read input registers (function code 0x04)
Write single coil (function code 0x05)

Write single register (function code 0x06)
Write multiple coils (function code 0x0F)
Write multiple registers (function code 0x10)

Function code
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Parameter Description

Loop execute: requests triggered cyclically

Enable type Level trigger: requests triggered when specified bit variable state changes

The time required for the master device to complete one polling cycle for

Circle time reading from and writing to all slave devices.

Once this variable is enabled in the program, the master begins sending

Enable variable L
communication frames to the slave.

If a communication failure occurs and no slave return frame is obtained,

Retry times resending is performed according to the retry times.
Comment A short text area that describes the data
Starting address | The starting position of the register read
Rgad Length Number of registers read
register
Efror processin Keep the last value: Keep the data at the last valid value
P 9 Set to 0: Set all values to zero
Write Starting address | The starting position of the register written
register Length The length of the register written

m  Internal I/0 Mapping of Modbus TCP Slave

After adding the master/slave communication configuration to the Modbus TCP slave communication settings, the
mapping address of each configuration will be automatically assigned in the internal I/O mapping. For
example, %IW98 in the third line of the figure below means that the read coil value is mapped to the
address %IW98. In addition, you can also map custom variables in the program to I/O addresses by using the Input
Assistant or by directly entering the example variable path (in “Variable” column).

Figure 5-7 Internal I/O Mapping for Modbus TCP Master Connection to Slave

] Modbus_TCP_Slave_1 X -
ModbusTCPslave settings Find Filter Show all ~ dk Add FB for IO Channel.. Go to Inst
M h. | Al T i i
ModbusTCP communicationsettings Van:ble apping  Channel ddress fype Unit  Description
- Channel 00 %QW 14 ARRAY [0..0] OF WORD (0x05) Write single coil
Fault diagnosis + "9 Channel 02 %QW15 ARRAY [0..0] OF WORD (0x086) Write single register
+ % Channel 01 %IW 16 ARRAY [0..0] OF WORD (0x01) Read coils
Internal I/0 Mapping 9 Channel 03 %IW17 ARRAY [0..0] OF WORD (0x03) Read holding registers

Status

Information

In order to test the communication, it is useful to temporarily change the “Always update variables” to “Enable 2", as

it will allow you to see the transmitted data online.

1

Reset Mapping Always updatevariables |Use parent device setting Vu
- Use parent device setting
@ = Create new variable ® = Mapto existing variable Enabled 1 (use bus cyde task if not used in any task)
Enabled 2 (always in bus cyde task)
]
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Reset Mapping Always updatevariables

’@. = Create new variable "% = Mapto existing variable

5.1.3 Modbus TCP Slave Configuration (on Ethernet 2 port)

When the PLC is used as a Modbus TCP slave, right-click Device in the left device tree, select Add Device, and
then Dedicated Device > Modbus TCP Slave Device2 in the pop-up window, and then click Add Device in the
lower right corner.

Figure 5-8 Adding a Modbus TCP Slave

Devices v e X
=) Untitled13
= [ Device (AS71PLC2004)
™ Auto scan
@4, Fault diagnosis summary
=B pLC Logic
= € Application
¥ DifferentialMonitor
i) Library Manager
[E] PLc_PrG (PRG)
= ([#8 Task Configuration
& EtherCAT_Task
=& MainTask
@) PLc_PRG
[} variable usage
[D Version relation check
B ™ _ssio (M+s10)
[ Extcard (ScanModule)

SoftMotion Gene &  Cut
Copy
@ Paste
X Delete
Refactoring >
& Properties...
1] Add Object
2D Add Folder...
Add Device...
Aibin Amion
Add Device X
Name Modbus_TCP_Slave_Device_2_1
Action
© Append device jevice Plug device () Update device
String for a full text search Vendor <Al vendors> v
Name Version Description
= [ Modbus TCP Protocol
Modbus TCP Master 1 1.0.0.0 Modbus TCP Master Of
Modbus TCP Master 2 1.0.0.0 Modbus TCP Master Of
Modbus TCP Slave Device 1 1.0.0.0 A device that works as
TCP Slave Device 2 1.0.0.0 A device that works as
= [ Modbus TCP Slave Protocol Customized
ModbusTCP Slave Device Customized  1.0.1.0 A device that works as
+ 1 RB IO Module
+ [ Scan Module
@ Group by category () Display all versions(for experts only) (] Display outdated versions

Double-click the slave device in the device tree to open the Modbus TCP slave configuration window, as shown in
Figure 5-9.
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Devices

Figure 5-9 Modbus TCP Slave Settings

v R X

=) Untitled13
= Device (AS71PLC2004)
1) Auto scan
+, Fault diagnosis summary
+ ﬁl] PLC Logic
D Variable usage
D Version relation check
B ™ _tis10 (M-+s10)
_j ExtCard (ScanModule)
+ _\i EtherCAT (EtherCAT Master SoftMotion)
_j Ethernet (Ethernet)

v

I _\j Modbus_TCP_Slave_Device_2 (Modbus TCP Slave Device 2)

3 SoftMotion General Axis Pool

_Tj Modbus_TCP_Slave_Device_2 X

ModbusTCPslave devicesettings

ModbusTCP slave device settings
Fault diagnosis

Status Port 502

“

Information (1765535)

Frame interval(ms) |1 o
(171000)

Station number 1 5

Table 5-4 Modbus TCP Slave Parameter Settings

Parameter

Function

Port

TCP port number of the Modbus TCP slave

Frame interval (ms)

The delay time for the Modbus TCP slave to send a response frame after receiving

a communication frame

Node number

The number to identify the node

The Modbus_TCP_Slave defines storage areas accessible by external devices, which are shown in the Table 5-5. All
of these addresses are accessible to Modbus TCP Master device, in order to narrow down the available space only to
the required addresses the use of ModbusTCP Slave Device Customized device is recommended, see chapter

5.1.5M.
Table 5-5 Modbus_TCP_Slave Register Address Ranges Accessible to the Master
TCP Master Offset from Standard
. Address name Range
Function Code Modbus Address
0x01 %QX 0-65535 None
0x05/0x15 %QX 0-65535 None
0x02 %IX 0-65535 None
0x04 %IW 0-65535 None
0x03 %MW 0-65535 None
0x06/0x16 %MW 0-65535 None
Table 5-6 Example of Correspondence between Controller Bit, Byte, Word, and Double Word
%MX 192.0-192.7 193.0-193.7 194.0-194.7 195.0-195.7
%MB 192 193 194 195
%MW 96 97
%MD 48

5.1.4 Modbus TCP Device Diagnosis

The Modbus TCP slave device diagnosis interface displays slaves and communication parameters with errors.
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Figure 5-10 Modbus TCP Slave Device Diagnosis Interface

ﬂ'j Modbus_TCP_Slave_Device_2 X

ModbusTCPslave devicesettings Serial Error code

No Error name Solution

Fault diagnosis
Status

Information

5.1.5 Modbus TCP Device Customized Overview

The Modbus TCP Slave Device Customized works similarly to the regular Modbus TCP Slave Device marked with
1 and 2 the main difference is the ability to specify exact memory area which will be shared with the Modbus TCP
Master.

jj ModbusTCP_Slave_Device_Customized X

Configured Parameters

General
i eth0 v
Fault diagnosis Netwiork Name ‘7‘
ModbusTCP Slave Device Slave Port 502 o Bind to adapter
Customized 1/0 Mapping
ModbusTCP Slave Device Uint-ID 1 3| (1~2s8)
Customized IEC Objects
ModbusTCP Slave Device
Customized Parameters Data Mode!
Status
Function Quantity StartAddress Address Mode MArea (SM)
Information
01 Coils(0x) 0 S QX o 5 Decimalism () MxXEnable
02 Discrete Inputs(1x) 0 S (%Q0) 0 : () Hexadecimal
03Holdingregisters(4x) 10 S QW) 0 s (O MWEnable
04 Input registers(3x) 10 = (%QW) 0 s

After specifying the quantity of Coils, Discrete Inputs, Holding registers and Input registers that are required for current
application, we can assign exact variables that should correspond to them or use the listed addresses inside of our

program.
| [ ModbusTCP_Slave_Device_Customized X |
General | Find Filter Show all + dp Add FB for 0 Channel., = Go to Instanc
b Variable Mapping  Channel Address Type Unit  Description
S ,g - =" Holding registers QW1 ARRAY [0,.9] OF WORD Holding registers
E”fs‘igfnﬁzggﬁgﬁa%?’;:: | E-Tg Holding registerso] | %Qw1 WORD WRITE 16:2000A{=0010)
- = - Holding registers[1] SRQW2 WORD WRITE 16#000B(=0011}
!fs‘igﬁi:gg f’é?;asg;e + " Holding registers[2] || %QW3 \WORD WRITE 16£000C(=0012)
ModbusTCP Slave Davice | 0 :@ Holding registers[3] QW4 WORD WRITE 162000D({=0013)
Customized Parameters HIC B Holding registers[4} SLOWS WORD WRITE 162000E(=0014)
- Holding registers[5] | SQwa WORD WRITE 162000F(=0015)
o +- " Holdng registersfs]  [| %Qw? WORD VIRITE 1520010(=0015)
InFormation * :@ Holding registers[7] TQWE WORD WRITE 1620011(=0017)
- Holding registers[3] TQWa WORD WRITE 1620012(=0018)
* g Holding registers[3] || QW10 WORD WRITE 1620013(=0019)
= " Input registers SROW 11 ARRAY [0,.9] OF WORD Input registers

In order to test the communication, it is useful to temporarily change the “Always update variables” to “Enable 2", as
it will allow you to see the transmitted data online.

| ]

Reset Mapping Always updatevariables |Use parent device setting b
- o Use parent device setting
@ = Create new variable » = Mapto existing variable Enabled 1 (use bus cyde task if not used in any task)
Enabled 2 (always in bus cyde task)
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5.2 Modbus RTU

The PLC supports two Modbus serial port communications, namely COM1_RS485 and COM2_RS485, both of which
support the standard Modbus RTU protocol and can be independently configured as a master or slave station,
supporting seven baud rates: 2400, 4800, 9600, 19200, 38400, 57600, and 115200.

Table 5-7 Definition of the Number of Variables Accessible by Modbus RTU

Variable Qty.
Read coils (0x01) 1-2000 (0x7D0)
Read discrete coils (0x02) 1-2000 (0x7D0)
Read holding registers (0x03) 1-125 (0x7D)
Read input registers (0x04) 1-125 (0x7D)

Write single coil (0x05) -
Write single register (0x06) -
Write multiple coils (0x0F) 1-1968 (0x7B0)
Write multiple registers (0x10) 1-123 (0x7B)

Modbus RTU communication in A-2000 series PLC utilizes custom made Modbus RTU Device objects located in

Miscellaneous folder in device repository rather than Codesys developed located in Fieldbuses folder:

S Device Repository S Device Repository

Location System Repository ~

Location System Repositor
g4 v (C:\INVT\Invtmatic Studio V3.0.1.4\CODESYS\InvtmaticStudioRepository\Devices)

Installed Device Descriptions

Installed Device Descriptions
idbus aidoadl <Al verdors> modbus Vendor <Al vendors> v
Name Vendor  Version  Description Name Vesion | (Description
& :3 Mscabnaais = ‘_Tj Miscellaneous
- Ofebses ] * iR ‘
= _]j Modbus Master 1 1.0.0.0 A device that works as a M<;
(i Modbus Master 2 10.0.0  Adevice that works asa M
(@ Modbus RTU Slave 1 1.0.0.0 A device that works as a M|
(@ Modous RTU Slave 2 10.0.0  Adevice that works as a M|
( Modbus RTU Slave Device 1 1.0.0.0 A generic device that works
(@ Modbus RTU Slave Device 2 1.0.0.0 A generic device that works
T 1 Modbus TCP Protocal
+ [ 4 Modbus TCP Slave Protocol Customized

+ (i Fieldbuses

These devices can be utilized in 4 possible configurations:

Devices v 3 % Devices v 3 X
=) Untitled13 A =) Untitled13 v
= pevice (as71PLC20049) = (@ Device (AS71PLC2004)
D Auto scan D Auto scan
"\, Fault diagnosis summary 1, Fault diagnosis summary
+ _Ejl] PLC Logic + @1] PLC Logic
D Variable usage D Variable usage
D Version relation check D Version relation check
B ™ _+sio (M+s10) Il ™ _tsio (v-Hs10)
:T_‘] ExtCard (ScanModule) :ﬂ ExtCard (ScanModule)
| _B EtherCAT (EtherCAT Master SoftMotion) \__ﬂ EtherCAT (EtherCAT Master SoftMotion)
(1) Ethernet (Ethernet) (] Ethernet (Ethernet)
= _E Modbus_Master_1 (Modbus Master 1) =H _]j Modbus_Master_2 (Modbus Master 2)
(@ Modbus_RTU_Slave_1 (Modbus RTU Slave 1) [ Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
'3 SoftMotion General Axis Pool 3 SoftMotion General Axis Pool
Case 1: COM1 works as Modbus RTU Master Case 2: COM2 works as Modbus RTU Master
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=3 Untitled13 A
= ({J Device (AS71PLC2004)

Auto scan
@, Fault diagnosis summary

+-&0 pLC Logic
Variable usage
Version relation check
Il ™ _ts10 (M-+sI0)
ExtCard (ScanModule)

Devices v 2 x
=) Untitled13 M
= Device (AS71PLC2004)
) Auto scan
@, Fault diagnosis summary
+- 80 pLC Logic

[D Variable usage

[} version relation check

B ™ _tis10 (M-+s10)

ExtCard (ScanModule)

EtherCAT (EtherCAT Master SoftMotion) EtherCAT (EtherCAT Master SoftMotion)
Ethernet @hernet) Ethernet (Ethernet)
Modbus_RTU_Slave_Device_1 (Modbus RTU Slave Device 1) Modbus_RTU_Slave_Device_2 (Modbus RTU Slave Device 2)|
SoftMotion General Axis Pool SoftMotion General Axis Pool
Case 3: COM1 works as Modbus RTU Slave Case 4: COM2 works as Modbus RTU Slave

5.2.1 Modbus RTU Master Configuration (on COM1)

When the PLC is used as a Modbus RTU master, right-click Device in the left device tree, select Add Device, and
then Dedicated Device > Modbus RTU Protocol > Modbus Master 1 in the pop-up window, and click Add
Device in the lower right corner.

Figure 5-11 Adding a Modbus RTU Master

Devices v 3 x
=) Untitled13 A
= (i Device (AS71PLC2004)
Auto scan
@, Fault diagnosis summary
= B0 PLcLogic
= € Application
¥ DifferentialMonitor
() Library Manager
[5] pLc_PrG (PRG)
= Task Configuration
& EtherCAT Task
=& MainTask
@] pLc_PRG
Variable usage
Version relation check
B ™ _Hsio (tm+s10)
ExtCard (ScanModule)

Paste
Delete

Refactoring 4
Properties...

{5 Add Object
) Add Folder...

Nimabta Naion
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File Edit View

E=a &

Project Build Online

Devices

4 4

Debug
o 4 05

v 2 x

Tools

=3 Untitled13
= [ Device (AS71PLC2004)

D Auto scan

+, Fault diagnosis summary
;][] PLC Logic
D Variable usage
D Version relation check
B ™ _tsio (tM-HsI0)
ﬂ ExtCard (ScanModule)
'_Tj EtherCAT (EtherCAT Master SoftMotion)
jj Ethernet (Ethernet)
3 SoftMotion General Axis Pool

*

Open the Modbus master configuration window, as shown in the figure below.

Window Help
£9+ [T | ¥ | Application [Device: PLC Logic] ~ ©F LN
(@ Add Device X
Name Modbus_Master_1
Action
© Append device (O Update device
String for a full text search Vendor <l vendors> N
Name Vendor Version Des
+ [ HSIO Module
= Modbus RTU Prot&col
'@ Modbus Master 1 | vt 1000  Ade
|2 Modbus Master 2 INVT 1.0.0.0 Ade
[ Modbus RTU Slave Device 1 INVT 1.0.00  Age
i'_H Modbus RTU Slave Device 2 INVT 1.0.0.0 Age
+ [ Modbus TCP Protocol
+ - [ Modbus TCP Slave Protocol Customized
| = # [ RBIOModule
L
Group by category [([] Display all versions (for experts only) () Display outdated versions

#Note: Normal communication is possible only when the Modbus master and slave communication parameters are

consistent.

4] Modbus_Master_1 x
Modbus master settings
Modbus broadcast settings
Status

Information

Figure 5-12 Modbus Master Settings

Serial port settings

Baudrate

Parity bit

Data bit

Stop bit

Modbus master settings

Frame interval(ms) 3 =
3~200
EVEN v
38 ~
1 v

Table 5-8 Description of Modbus Master Parameter Settings

Parameter Description
Baud rate Communication rate: 2400, 4800, 9600, 19200, 38400, 57600, 115200
Check bit Communication frame check mode: None Parity, Odd Parity, Even Parity
Data bit The actual data bits contained in the communication frame
Stop bit Identify the last bit of a single packet during communication
Frame interval The time interval between the master receiving the last response data frame and the
(ms) next request data frame

5.2.2 Modbus RTU Master Broadcast Configuration

After adding a Modbus RTU Master, double-click it to open the configuration interface, and click the Modbus broadcast
settings interface to access the broadcast configurations. A maximum of 10 Modbus RTU broadcasts can be configured.
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Figure 5-13 Modbus RTU Master Broadcast Settings

Devices ~ % X | [ Modbus_Master_1 x -
= Unoited13 -
= [ pevice (as71PLC2004) ol et A Mo Name Function code Enable varisble(sM)  Address Length Ret

[ Auto scan
X, Fault diagnosis summary

# &0 pLcLogc

[ variable usage

[ Version relation check Information

W ™ _tsto (M+isi0)

(@ extcard (ScanModule)

(@ EtherCAT (EtherCAT Master SoftMotion)

(@ ethernet Ethernet)

() Modbus_Master_1 (Modbus Master 1)

3 SoftMotion General Axis Pool

[ Madbus broadcast setogs

Status.

Modbus broadcast settings
Name Channel 00

Function code (0x05) Write single coil

Enable varisble(si) 3000
077999
Address (Hex) 0
0"0xFFFF
Length 1

Retry times (]

Comment

0K Cancel

Add: You can add an item by clicking the Add button, right-clicking within the broadcast settings list and
selecting Add from the context menu, or pressing Ctrl + I. In the dialog box that appears, configure the
Modbus broadcast settings, and click OK to add a new Modbus RTU broadcast.

Edit: You can edit a broadcast by selecting it from the list and clicking the Edit button, right-clicking the
broadcast and selecting Edit from the context menu, or pressing Ctrl + E. In the dialog box that appears,
edit the Modbus broadcast settings as needed and click OK to save the changes.

Delete: You can delete a broadcast by selecting a broadcast from the list and clicking the Delete button, or
right-clicking the broadcast and selecting Delete. In the confirmation dialog box that appears, click Yes to
delete the selected broadcast.

Copy: Right-click a broadcast and select Copy, or press Ctrl + C, to copy the selected broadcast information
to the clipboard.

Paste: Right-click in the list and select Paste, or press Ctrl + V, to paste the copied broadcast information
into the list.

Table 5-9 Modbus Broadcast Settings

Parameter Description

Name Modbus broadcast name

Write single coil (function code 0x05)

Write single register (function code 0x06)
Write multiple coils (function code 0xO0F)
Write multiple registers (function code 0x10)

Function code

Once this variable is enabled in the program, the master begins sending

Enable Variable L
communication frames to the slave.

Address The starting register address for the write operation.

Length The number of registers to write.

If a communication fault occurs and no response frame is received from the slave,

Retry times the current frame will be resent according to the configured retry count.

Comment A short text area for describing the data.
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5.2.3 Modbus RTU Master Communication Configuration

m  Adding a Modbus Slave

When the PLC is used as a Modbus master, right-click Modbus Master 1 in the left device tree, select Add Device,
and then Dedicated Device > Modbus RTU Protocol > Modbus RTU Slavel in the pop-up window, and click
Add Device in the lower right corner.

Figure 5-14 Adding a Modbus RTU Slave When the Port Is Used as a Master

Devices

v R X [ Device R,

=) Untitled15 =
= [ Device (AS71PLC2004)

l Modbus master settings
D) Auto scan
\, Fault diagnosis summary
= B PLC Logic
= Application
¥ DifferentialMonitor
(i Library Manager
(] pLc_PrG (PRG)
= (@ Task Configuration
& EtherCAT Task
= & MainTask
&) pLc_PrG
) Variable usage
[) Version relation check
B _+is10 (M-HsI0)
[ EtherCAT (EtherCAT Master SoftMotion)
(@ extcard (scanModule)
( Modbus_Master_1 (f 5 o

3 Softhotion General 4
By Copy

Paste

X Delete

Modbus broadcast setting
Status

Information

Refactoring »

3 Properties..

() Add Folder...

" Disable Device

Devices > 3 x () Device x
= [ Untited15 -
= (@ Device (AS71PLC2004) | Communication Settings Scan Network = Gateway v Device v
D) Auto scan [ (@ Add Device X
\, Fault diagnosis summary
= &1 PLC Logic

= &} Application
¥ . DifferentialMonitor
(i Library Manager
|E] PLC_PRG (PRG)
= (# Task Configuration
2 EtherCAT Task
= & MainTask
&) pic_rre
D Variable usage
) Version relation check
B ™_ts10 (M+is10)
[ EtherCAT (EtherCAT Master SoftMotion)
(@ extcard (scanModule)
( Modbus_Master_1 (Modbus Master 1)
3 Softhotion General Axis Pool

m  Setting the Modbus Slave

Name Modbus_RTU_Slave_1
Action

© Appenddevice () Insert device O Update device

String for a full text search Vendor  <All vendors>

Name Version Description
= [ Miscellaneous
= (33 Modbus RTU Protocol i
[Modbus RTU Slave 1 1.0.0.0
[ ModbusRTUSIave 2 1.0.0.0

A device that works as a Modbus Serial slave
A device that works as a Modbus Serial slave

@ Group by category (] Display all versions for experts only) () Display outdated versions

Double-click the slave device in the device tree to open the Modbus slave configuration window as shown in Figure

5-15.
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Figure 5-15 Modbus RTU Slave Settings When the Port Is Used as a Master

Devices v X
=3 Untitledis -
= Device (AS71PLC2004)
D Auto scan
\, Fault diagnosis summary
=80 pPLC Logic

Table 5-10 Description of Modbus RTU Slave Parameter Settings When the Port Is Used as a Master

=} Application
¥ DifferentialMonitor
m Library Manager
[5] pLc_PRG (PRG)
= ﬁé Task Configuration
& EtherCAT_Task
= & MainTask
& pLc_PrRG
D Variable usage
D Version relation check
B ™_tsio (rM-+s1o)
j EtherCAT (EtherCAT Master SoftMotion)
ﬂ ExtCard (ScanModule)
= j Modbus_Master 1 (Modbus Master 1)

H _\‘] Modbus_RTU_Slave_1 (Modbus RTU

'3 “SoftMotion General Axis Pool

4 Modbus_RTU_Slave_1 x
Modbus slave settings

Modbus communication settings
Fault diagnosis

Status

Information

Modbus slave settings

Station number

Timeout(ms)

Slave enable
variable(SH)

1 =
(17247)

1000 s
(2765535)

1001 N
(0"7999)

Variable

Function

Node number

The number to identify the salve, ranging from 1 to 247

Timeout period (ms)

After the master sends a frame, if the slave does not respond within the time
period, the master reports a receive timeout.

Slave enable (SM)

After programming and enabling this variable, the master starts to send
communication frames to the slave.

Modbus master to Modbus slave communication settings

Switch to the Modbus slave communication settings window and add a Modbus slave communication configuration.

The configuration table supports up to 60 configurations.

Each channel represents an independent Modbus request, where the first line defines a request to execute the
action of writing a single register cyclically (function code 0x06), i.e. writing one word of data to a register at an
offset of 0x2000.

Figure 5-16 Modbus Slave Communication Settings When the Port Is Used as a Master

4 Modbus_RTU_Slave_1 x
Modbus slave settings A
Modbus communication settings

Fault diagnosis

W N o

Internal I/O Mapping

Status

Information

Name

Channel 00
Channel 01
Channel 02
Channel 03

Function code
(0x06) Write si...
(0x06) Write si...
(0x03) Read ho...
(0x04) Read in...

Enable type

Loop execute
Loop execute
Loop execute
Loop execute

Enable variab... Cirde time(ms)
200
200
200
200

ReadAddress ReadlLength Error handiing

Keep last value
Keep last value

(0x0000)0 1
(0x0000)0 1

Add Delete Edit

w
©
©

Add: Click Add to open the dialog box for adding a new channel for the Modbus slave. Click OK to create a

new channel.

Edit: Select a channel in the Modbus slave channel list and click Edit to open the dialog box for changing the
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channel configuration by modifying the parameters in it, and then click OK to update channel settings.

e  Export to EXCEL: Click Export to EXCEL to export channel parameters to an EXCEL table in batches, and then
click Import to import channel parameters into the settings in batches.

® Copy: Select a channel in the Modbus TCP slave channel list. Right-click to open the context menu and select

Copy, or press Ctrl + C, to copy the selected channel configuration to the clipboard.

®  Paste: Select a channel in the Modbus TCP slave channel list. Right-click to open the context menu and select

Paste, or press Ctrl + V, to paste the copied channel configuration into the data list.

® Delete: Select a channel in the Modbus TCP slave channel list. You can delete the channel by clicking Delete,
right-clicking to open the context menu and selecting Delete, or pressing Ctrl + D. In the confirmation dialog
box that appears, click Yes to delete the selected channel configuration.

e Import: Click Import to open the file selection window. Select the Excel file containing the channel
configurations, then click OK to import the data into the list.

When adding or editing a channel, you will see the following pop-up dialog box:

Figure 5-17 Dialog Box for Modbus Slave Communication Settings When the Port Is Used as a Master

Modbus communication settings

Base config

Name [Channel 00

Enable type Loop execute

Circle time(ms) 200

(1765535)
Retry times 1
Read
Address

(0"OxFFFF)
Error handling Keep last value
Write
Address o

(0"0xFFFF)

Function code (0x06) Write single register

= Enable variable(SH) 1101
(077999)

Comment

Length(WORD) 1

Length(WORD) 1

==

Table 5-11 Description of Modbus Communication Parameter Settings

Parameter

Description

Name A string that names the channel

Function code

Read coils (function code 0x01)

Read input coils (function code 0x02)

Read holding registers (function code 0x03)
Read input registers (function code 0x04)
Write single coil (function code 0x05)

Write single register (function code 0x06)
Write multiple coils (function code 0x0F)
Write multiple registers (function code 0x10)

Enable type

Loop execute: requests triggered cyclically
Level trigger: requests triggered when specified bit variable state changes
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Parameter Description

The time required for the master device to complete one polling cycle for

Circle time
reading from and writing to all slave devices.

Once this variable is enabled in the program, the master begins sending

Enable Variable L
communication frames to the slave.

If a communication failure occurs and no slave return frame is obtained,

Retry times resending is performed according to the retry times.
Comment A short text area that describes the data
Starting address | The starting position of the register read
Read Length Number of registers read
register Keep the last value: Keep the data at the last valid value

Error processin
P 9 Set to 0: Set all values to zero

Write Starting address | The starting position of the register written
register Length The length of the register written

m  Internal I/0 Mapping of Modbus Slave

After adding the master/slave communication configuration to the Modbus slave communication settings, the
mapping address of each configuration will be automatically assigned in the internal I/O mapping. For
example, %QW1 in the first line of Figure 5-18 means that the read coil value is mapped to the address %QW1. In
addition, you can also map custom variables in the program to I/O addresses by using the Input Assistant or by
directly entering the example variable path.

Figure 5-18 Internal I/O Mapping of Modbus Slave When the Port Is Used as a Master

4 Modbus_RTU_Slave_1 x M
Modbus slave settings Find Filter Show all - Add FB for
bt o memication = erivges Variable Mapping  Channel Address Type Unit  Description

= "% Application.PLC_PRG.bstatus » Channel 00 %QW4 ARRAY [0..0] OF WORD (0x06) Write single register
Fault diagnosis - Channel 00[0] %W WORD WRITE 16#0000(=0000)

= "% Application.PLC_PRG.fre » Channel 01 RovS ARRAY [0..0] OF WORD (0x06) Write single register
Internal /0 Mapping + "y Channel 01[0] HRWIS WORD WRITE 16#0000(=0000)

= *p Application.PLC_PRG.statusShow » Channel 02 pYEaErs ARRAY [0..0] OF WORD (0x03) Read holding registers
Status - Channel 02[0] i WORD READ 1620000(=0000)

= *p Application.PLC_PRG.canshu “» Channel 03 ST ARRAY [0..0] OF WORD (0x04) Read input registers
Biomstion - Channel 03[0] w7 WORD READ 160000(=0000)

5.2.4 Modbus RTU Slave Configuration

When the PLC is used as a Modbus slave, right-click Device in the left device tree, select Add Device, and then
Dedicated Device > Modbus RTU Protocol > Modbus RTU Slave Devicel in the pop-up window, and click
Add Device in the lower right corner.

Double-click the slave device in the device tree to open the Modbus slave configuration window as shown in Figure
5-19.

In the Modbus slave parameter settings, the serial port configuration has the same meaning as that of the Modbus
master. The node number in the Modbus slave configuration refers to the node number of this device; the frame
interval refers to the delay time for response to the master after receiving the communication frame sent by the
master.
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Figure 5-19 Configuration When Modbus RTU Is Used as a Slave

[ Modbus_RTU_Slave_Device_1 X |

Modbus slave settings

Fault diagnosis

Status

Information

Serial port settings

Baudrate

Parity bit

Data bit

Stop bit

Modbus slave settings

Station number |1

1~247

Frame interval(ms) 3

3~200

#Note: Normal communication is possible only when the Modbus master and slave communication parameters are

consistent.

The Modbus_RTU_Slave defines storage areas accessible by external devices, which are shown in Table 5-12.

Table 5-12 Modbus_RTU_Slave Register Address Ranges Accessible to the Master

RTU Master Address name e Offset from Standard
Function Code Modbus Address
01 %QX
05/15 %QX
02 %IX
0-65535 None
04 %IW
03 %MW
06/16 %MW

5.2.5 Modbus RTU Device Diagnosis

The Modbus master device diagnosis interface displays slaves and communication parameters with errors.

Figure 5-20 Modbus Master Device Diagnosis

Modbus slave settings

Modbus communication settings

Serial
No

Fault diagnosis

Status

Information

Error code

Error name

5.2.6 Common Faults of Modbus RTU

Solution

The main faults that occur when the Modbus master is connected to the slave are as follows:

® The configurations of the Modbus master and slave are inconsistent, resulting in the inability to establish
communication between the master and the slave.

e The Modbus master accesses an illegal address of the Modbus slave and an error response is returned.
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® The Modbus master operates the Modbus slave to write a register, but the Modbus slave only supports read

actions on this register. The Modbus master will receive an error response returned by the Modbus slave.

Error response frame format: slave address + (instruction code + 0x80) + error code + CRC check.

#Note: This error frame applies to all operation instruction frames.

Table 5-13 Description of Modbus Error Response Frames

Number Data (Byte) Meaning Number of Bytes Description
1 Slave address 1 byte Value range: 1-247
2 Instruction code + 0x80 1 byte Error instruction code
3 Error code 1 byte 14

5.3 EtherCAT Master

EtherCAT (Ethernet for Control Automation Technology) is an open-architecture, Ethernet-based fieldbus system.
Compared with other fieldbuses, EtherCAT has the characteristics of good performance, high device synchronization
accuracy, flexible topology, easy application, and low cost. Currently, more and more devices use the EtherCAT bus
for communication.

5.3.1 EtherCAT Master Configuration
5.3.1.1 Adding a Device Profile

Astraada EtherCAT slave devices have been pre-added in Astraada A-2000 Studio. If you use an product, you can
skip this step directly. When using an EtherCAT slave without a device profile added to the software, you need to
add the corresponding profile to the software. The operation steps are as follows:

Step 1 Open Astraada A-2000 Studio and select Tools > Device Repository in the Toolbar.

Figure 5-21 Selecting a Device Repository

File Edit View Project Build Online Debug | Tools | Window  Help

Sl e e * A X @4 27 A Invtmatic Studio Tool [
ackage iWianager...
)  Package Manag
Devices > X il Library Repository...
= & Lntitled1s 2 ]  Device Repository... |
=[] [pevice (As71PLC2009)
3 D Ay 87 Visualization Element Repositary
"L, Fault diagnosis summary @ Visualization Style Repository...
- & P_I:C Logic H License Repositary..
= I} Applicatios
- & e lca “_ : —= OPCUA Information Model Repository...
= DifferentialMonitor "
H License Manager...

m Library Manager
; @ PLC_PRG (PRG) | Device License Reader...

= Lé‘ﬁ Task Configuration

Customize...
-8 EtherCAT Tack Options...
= & MainTask .
@ PLC_PRG Import and Export Options...
D Variable usage Scripting
:D Version relation check Edge Gateway

B ™ _Hsio (v-+sIo)

[ EtherCAT (EtherCAT Master SoftMotion)
I_ﬂ ExtCard (ScanModule)
‘2 SoftMotion General Axis Pool

Automation Server

* ¥ v ¥

Miscellaneous

Step 2 In the pop-up window, click Install.
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Figure 5-22 Installing the Device Repository

¥ Device Repository

Location System Repository

Installed Device Descriptions

String for a full text search Vendor <Al vendors=

X

e Edit Locations...

G ﬁ Install...

Mame

+ ,_ﬁ Miscellaneous
+ m Fieldbuses

& Q HMI devices

+ [ pLcs

Vendor  Version Description

+. &P softMotion drives

Renew Device
Repository

[ e )

Step 3 In the pop-up window, find the path where the device profile is stored.

#Note: Here, set the file type to Automatic detection (*.xml;*.eds [...]). If you select other file types, you will
not be able to select the XML file normally. After finding the corresponding XML, click Open.

Install Device Description

Figure 5-23 Selecting Device Profile Path and Type

(P Gy K2 gy B8 <« Pliki deskrypcyjne > EtherCAT > AS71ETC EtherCAT XML V1.12

Organizuj v

Nowy folder

Nazwa

©) ASTIETC_ECT_Coupler_

Q) ASTIETC_ECT_Coupler_

Nazwa pliku:

Data modyfikacji

1.1.2.0_BIT.xml

1.1.2.1_BYTExml

Typ
Plik XML

Plik XML

Automatic detection (*xml;*.ec v

NAutomatic detection (’.xml;*.eds;'.ﬂcf;’.gs?)

Device descriptions (*.devdesc.xml)

EDS, DCF (*.eds, *.dcf)

EtherCAT ESI (*xml)
EtherCAT SCI (*.sci)
10-Link I0DD (*IODD1.1.xml;*IODD1.0.1.xml")
PROFIBUS GSD (*.g
PROFINET GSDML (GSDML* xml)
Sercos SDDML (*.xml)

Rozmiar

1950KB

1902 KB

Automatic detection (*xml;*.ec v

Anuluj
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Step 4 After opening the file, the software will automatically import the device. At this time, you can observe the

information output box and confirm that the installation is complete. Then, Click Close.

Figure 5-24 Importing the Device Profile into the Device

Devices v 2 x
=3 Untitled15 =
=@ Device (AS71PLC2004)
D) Auto scan
+, Fault diagnosis summary
= 1 pLC Logic

=} Application
¥ . DifferentialMonitor
m Library Manager
[£) rLc_prG (PRG)
= Eé Task Configuration
& EtherCAT Task
=& MainTask
&] PLC_PRG
D Variable usage
D Version relation check

TM_HSIO (TM-HSIO)
[ EtherCAT (EtherCAT Master SoftMotion)

j ExtCard (ScanModule)
"2 SoftMotion General Axis Pool

\ﬂ Add Device

Name |

Action
© Append device () Insert device (O Update device

String for a full text search Vendor <Al vendors>

Name
= (i Fieldbuses
= pedi EtherCAT
= ﬁ Slave
= [ ASTRAADA

i (@ as71ETC_ECT_Coupler_1.1.2.0 |

+-[J Inverters
+ - [ Balluff GmbH

+ [ Bosch Rexroth AG

Group by category () Display all versions (for experts only) () Display outdated versions

Please select a device from the kst above.

5.3.1.2 Slave Configuration

In the Astraada A-2000 Studio software, you can configure the EtherCAT slave through two methods: automatic
scanning and manual addition. For detailed operation steps, see section 2.3 Examples of Program Writing and
Debugging. When adding an EtherCAT slave by automatic scanning, you must first ensure that the slave device
hardware used in the project is correctly connected to the PLC. Only when normal communication is possible can
the PLC scan the EtherCAT slave device.

5.3.1.3 Master Settings

You can set the EtherCAT master parameters on the EtherCAT Master Settings interface. As shown in Figure 5-25,
you need to set the cycle and synchronization offset of the distributed clock.

® Cycle: The interval for sending EtherCAT data frames, which must be the same as the cycle time of the
EtherCAT task.

e  Synchronization offset: The percentage of the relative offset of the EtherCAT task relative to the SyncO
interrupt of the slave, which is 20% by default, and cannot be modified generally.

202605 (V1.1) 107



A-2000 Series Software Manual

Communication Network Configuration

Figure 5-25 Setting Master Cycle and Synchronization Offset

i’j EtherCAT X
I General @ Autoconfig master/slaves

Function Code EtherCAT NIC Settings

Destination address(MAC) FF-FF-FF-FF-FF-FF

Sync Unit Assignment

Source address (MAC)
Overview
Network name

Safety FSoE Connections (O Select network by MAC

Log Distributed Clock
EtherCAT I/O Mapping Cycle time 4000
Sync offset 20

EtherCAT IEC Objects

Status
(O Sync window monitoring

Information Sync window

EtherCAT

Broadcast () Redundancy

Select...

© Select network by name (] Compare exact name

Options
([0 Use LRW instead of LWR/LRD

OO
©
@

[C) Messages pertask

Automatically restartslaves

ps

In the DC mode of EtherCAT communication, after parsing the data transmitted by the master, the slave also needs
to process the data in the DC interrupt. Since the time it takes for the master to transmit data to each slave varies,
in order to ensure data synchronization, there must be enough time between the data frame and the
synchronization interrupt for the slave to receive and process the data. This period of time is the offset time.

# Note: When using it, you need to add the master name. For example, if the master name is
EtherCAT_Master_SoftMotion, then when restarting the master, the variable that needs to be triggered is
EtherCAT_Master_SoftMotion.xRestart. Common parameters of the EtherCAT master are listed in Table 5-14.

Table 5-14 Common Parameters of EtherCAT Master

Variable Name Function
XRestart Rising edge trigger, restarted after being triggered
EtherCAT Master
xConfigFinished Master configuration completed
xDistributedClockInSync EtherCAT distributed clock synchronization
XError Error in the EtherCAT master
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5.3.1.4 Function Codes

Add a servo drive on the EtherCAT master configuration interface.

Devices ~ & X || - [f] EthercAT x|
=5 Untted1s bl (N
- Ll_j Device (AS71PLC2004) | General B Autoconfig master/slaves
[ avtosean (i Add Device
"\, Fault diagnosis summary
=Ell PLC Logic Name
= ‘t:j Apphcabion Action

- #  DifferentiaMonitor
: m Library Manager
5] PLc_PRG (PRG)
= @ Task Configuration
2 EtherCAT Task
=8 ManTask
: & PLC_PRG
i D Variable usage

Version relation check

© 2ppenddevice () Insert device

= () Update device

:|! TH_HSIO (TM-45I0)
: I’ﬂ EtherCAT (EtherCAT Master SoftMotion)

i 2] ExtCard (ScanModule)
"% SoftMotion General Axis Pool

On the Function Code interface, you can read and write servo function codes, and save basic configurations.

File Edit View Project Build Online Debug Tools Window Help

hed & v LY
Devices -2 x
=3 Untitled1s -
= %3 () Device [connected] (AS71PLC2008)
D) Autoscan
X, Fault dagnosis summary
= B pLc Logic

= €} Application [run]
.. DifferentiaiMonitor
i Library Manager
(2] PLc_PrG (PRG)
= [# Task Configuration
& EtherCAT Task
& MainTask
&) pLc_PRG
D) Variable usage
D) version refation check
W ™_tsto (vsio)
[ EtherCAT (EtherCAT Master SoftMotion)
= 2\ Astraada_SRV_65_FW_1.0_2_0 (Astraa
B Axis (Axis)
@ ExtCard (ScanModule)
3 SoftMotion General Axis Pool

e Check All: Click Check All to select all checkboxes

4 7 M

(@ EthercaT [ Device
General

Servo Function Code
Expert Process Data
Startup Parameters
Online

CoE Online

Log

EtherCAT 1/0 Mapping
EtherCAT IEC Objects
Status

Information

read/write operations.

sry_A5 I Vendor <Al vendors> v
Mame Version Description
= ﬁ Fieldbuses

= ot EtherCAT
= ﬁslave
=- [l Astraada
= [l Servo Drives
| #\ Astraads_SRV_65FW_1.0.2.0 | Revision=162000000AB  EtherCAT Sla

[#3) | Application [Device: PLC Logic] ~ &% @ X

& MaTask ' A\ Astraada_SRV_65_FW_1.02 0 x

8 Group by category [ Display all versians(for experts only) [ Display outdated versions

@ Check Al Read = = Export & lImport Write | [@ Restart ¥y Save with One click | ¢ Set Common ftem
Function Code PO Basic control

PO Basic control

P1 Autpturing contral FunCode FunName HistoryValue Currentvalue | MinValue MaxValue Defauitvalue| Unit

P2 Motor control P0.00 Motor Type 1000309 0 9999999 26

PITD manioeent P0.01 Encorder type selection 10:23bitm... |1 7 1

P4Extension and Application

PSEasyIOG @ ro.02 Motor Forward Direction o:cow 0 1 o

P6 APP Function @ ro.03 Control Mode Selection 8:EtherCAT ... |0 9 0

P10 Invisble parameter °

D Ui it peraridier P0.04 Intemal servo enbaling 0:Disable 0 1 o

R11/0 and analog monitoring | |@ P0.05 Jog speed 200 0 1000 200 pm

R2Factory monitoring parame!

izt ooy @ ro.0s Numerator of encoder pulse output 10000 0 2147483647 10000
@ roo7 Denominator of encoder pulse ou... 8388608 1 2147483647 10000
@ ro.0s Puise feedback drection reversing 0:Pulse outp... |0 1 o
@ roos ‘Torque limit mode selection 1:1st Torqu... |0 6 1
@ ro.10 1st Torque limit 100 0 500 300 %
PO.11 2nd Torgue limit 300 o 500 300 %
@ 0.3 Power of the external braking ... 200 0 30000 200 w
@ ro.14 Resistance of the external brakin... 60 o 1000 60 Q
@ ro.15 Default monitoring parameters 23 0 23 0

e Read: Click Read to read the current values of the selected function codes.

e  Export: Click Export to export the information of the selected function codes to an Excel file.

in the slave tree, specifying the function codes for

e Import: Click Import. In the dialog box that appears, select the function code Excel file and click OK to
import the values into the servo device and update the data list.

e Write: Modify the function codes and current values (which require a restart to take effect), then click Write
to save the values to the servo device's EEPROM.

e Restart: Click Restart to restart the selected servo device.

e  Save with one click: Click Save with One Click to save the read or modified values of the selected function
codes as historical data and store the file in the PLC. This allows the HMI to call the function block to restore
the function code configuration with one click.
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5.3.2 EtherCAT Slave Configurati

5.3.2.1 General Settings

m  EtherCAT address

ion

The configuration address of the EtherCAT slave refers to the sequential address of the slave device in the Astraada
A-2000 Studio device tree, starting from 1001 and increasing in sequence, as shown in Figure 5-26. You can find the
EtherCAT address of the slave on the Slave Settings interface. This address will be used when the SDO read/write

function block is called, as shown in Figur

e 5-27.

Figure 5-26 EtherCAT Slave Address

#\ Astraada_SRV_65_FW_1_0_2 0 X

General Address

AutoIncaddress 0

Servo Function Code

EtherCAT address 1001

Expert Process Data

Distributed Clock

Startup Parameters
Log Enab
EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

le 4000

User-defined

Startup

DC Cyclic Unit Control: Assign to Local pC and Latch

Checking

Additional

Select DC DC for synchronization

Sync unit cycle (ps)

Expert settings

EtherCAT

() optional

Cycle time (ps)

Shift time (ps

() Based on Input Reference

Timeouts

Figure 5-27 SDO Read Function Block

ETC_CO_SdoRead

4 —

1000 —

adr (CouplerVer) —

1 —

ETC €O SdoRead

TRUE
11 EN
—|xExecute
0 —jxAbort

1 —usiCom

1001 —uiDevice

—(usiChannel

16#3080 —wIndex

bySubindex

udiTimeOut

pBuffer

gz5ize

ENO

xDone

xBusy

XError

eError

udiSdoAbort

szDataRead

m  Distributed clock

This option is used to set the synchronous running mode of the slave. There are three synchronization modes:
freewheeling (FreeRun), synchronization with an input/output event (SM-Synchron), and synchronization with a

distributed clock (DC-Synchron).
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The synchronization mode options supported vary depending on the selected slave. Generally, you do not need to
modify this option, as long as the synchronization unit cycle in DC-Synchron mode is consistent with the EtherCAT
task cycle, as shown in Figure 5-28.

Figure 5-28 Distributed Clock Parameters

4 mvT_DA200_265 x

| General Address Additional
=
AutoInc address : ] Expert settings EtherCAT.
Servo Function Code
EtherCAT address 1001 e [ optional
| Expert Process Data
Distributed Clock
P
O Select DC DC for synchronization v
Startup Parameters [A Enable 4000 Sync unit cycle (ps)
Sync 0
Log
Enable Sync 0
EtherCAT 1/O Mapping @ Syncunitcyde [y q v 4000 = Cycle time (ps)
EtherCAT IEC Objects O User-defined 0 s shifttime (us)
[[] Based on Input Reference
Status
Sync1
Information [[] Enable Sync 1
Sync unit cycle x1 4000 e Cycle time (ps)
Shift time (ps)
A Astraada_SRV_65_FW_10_20 (#V} EtherCAT_Task X
Configuration
Priority ( 0..31 ): 0
Type
Cyclic v Interval (e.g. t#200ms) 4 ms v
Watchdog

m  Station alias

When EtherCAT addresses are used, if the actual device connection order is inconsistent with the configuration
order, the bus will not operate normally. If you hope that the actual slave connection order will not be affected by
the configuration order, you can use the alias function to rename the servo. During the connection process, the
servo is no longer identified by the automatically assigned node address, but by the name. To use the node alias
function correctly, you need to set the node alias of the slave first. The operation steps are as follows:

Step 1 Set the alias address after scanning the relevant device.

Figure 5-29 Setting a Node Alias

Device name Device type Alias Address

Imvtmatic Studio V3.0 X

After writing the EEprom alias address a reboot of the device
is necessary, Please switch off and on again.

5

TimeQut 55 Second
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Step 2 After the assignment is completed, power off and restart the servo to activate it. Perform scanning again.
At this time, the alias address has been written.

Figure 5-30 Restart to Activate the Node Alias

Scan Devices (1] X

Scanned Devices

Device name Device type Alias Address

IHVT DAZO0_101  DA300-N EtherCAT(CoE) Drive | 11

D oNoW AQlLIerences TO
nraient

Scan Device opy All Device Frojec

Step 3 Double-click the EtherCAT slave device Astraada_SRV_65 in the device tree, check Expert Settings as
well as Optional and select Configured station alias in the Identification options, and fill in the
correct alias address, as shown in Figure 5-31. Then, restart the controller.

Figure 5-31 Filling in the Node Alias

A\ Astraada_SRV_65_FW_1_0_2 0 X

General Address Additional
-
AutoIncaddress 0 s Expert settings EtherCAT.

EtherCAT address 1001 2 Optional

Servo Function Code

Expert Process Data
4 Distributed Clock

Startup Parameters

Select DC ron n
Online Enable Sync unit cycle (ps)
Sync 0
CoE Online
Enable Sync 0
Log Syncunitcyde g 4000 Cycle time (ps)
EtherCAT 1/0 Mapping User-defined 0 S Shift time (ps)
Based on Input Reference
EtherCAT IEC Objects
Sync1
Status Enable Sync 1
) Sync unit cycle x1 4000 Cycle time (ps)
Information
User-defined 0 v Shift time (ps)
Diagnostics
Current State Operational
Startup Checking Timeouts

DC Cyclic Unit Control: Assign to Local pC and Latch

Watchdog
Identification
Disabled
Configured station alias (ADO 0x0012) Value 1 2
Write to EEprom Actual address 11

Explicit device identification (ADO 0x0134)

Data Word (2 Bytes) ADO (hex) 1612
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5.3.2.2 Function Codes

Double-click the servo device under the EtherCAT master, then click Function Code to open the function code
interface. Click a specific function code group to view its data list.

Devices v 23X A\ Astraada_SRV_65_FW_10_2 0 [{) EthercAT x
el RO = Check All | Read | Export | Import | Write | Restart | Save with One click | Set C It
- General ec ea port | Impor rite | Restart | Save with One click | Set Common ltem
= > 1) Device [connected] (AS71PLC2008]
J_‘] k ¢ ) Slave Station P1 Autotiring contrdl
D) Auto scan i g control
- Function Code 5017 Astraada_SRV_65_FW_1_0_2_(
+. Fault diagnosis summary () PO Basic control FunCode FunName HistoryValue CurrentValue
= B0 pLc Logic SyncUnit Assignment BRP1 Autotuning control Online auto tune
gy . =, kel
O Apphication [ren] {E0 P2 Motor control PLO1 15t Rotational inertia ratio
® . DifferentialMonitor overtied (0| P31/0 management
b - )| PaExtension and Appicatior| |P1:02 2nd Rotational inertia ratio
[E] pLc_pra (PrG) Safety FSoE Connections H ::: i:?:sim PLO3 Machine rigidity setting
= (84 Task Configuration EV P10 Invisble parameter P1.04 Inertia identification switch
& EtherCAT Task DCstatistics {J | RO User monitoring paramet| |P1.05 Inertia identification operation
> O
& MainTask <: R11/0 and analog monitorin| 106 Viecharical movemesit
&) rLC_PRG Log (| R2Factory monitoring parar
3 Variable . {0 | Frequently modified items P1.07 Identification of inertia accelerat...
) Version relation check EtherCAT 1/0 Mapping PLOS Inertia identification grade
B ™_HsIO (TM-+s10) EHReiCAT IEC Objerts PL1Y Resonance frequency test valid ..
=o@ Ez‘E'CAT (EtherCAT Master SoftMotion) PL20 Resonance frequency test mode
= Astraada_SRV_65_FW_1_0_2_0 (Astr
. u;’ia‘“ ‘) SFW10.20(strad| | status PL21 1st Mechanical resonance freque...
odis (Axis)
(@ ExtCard (ScanModule) rommstion PL22 2nd Mechanical resonance frequ...
3 SoftMotion General Axis Pool P1.23 15t Trap wave center frequency
PL24 15t Trap wave Q value
P1.25 1st Trap wave depth

e Check All: Click Check All to select all checkboxes in the list, specifying the function codes for read/write
operations.

® Read: Click Read to read the current values of the selected function codes.
e  Export: Click Export to export the information of the selected function codes to an Excel file.

e Import: Click Import. In the dialog box that appears, select the function code Excel file and click OK to
import the values into the servo device and update the data list.

e  Write: Modify the function codes and current values (which require a restart to take effect), then click Write
to save the values to the servo device's EEPROM.

e Restart: Click Restart to restart the selected servo device.

e  Save with one click: Click Save with One Click to save the read or modified values of the selected function
codes as historical data and store the file in the PLC. This allows the HMI to call the function block to restore
the function code configuration with one click.

5.3.2.3 Process Data Object (PDO)

In practical automation control systems, there are typically two types of data exchange between applications:
time-critical and non-time-critical. Time-critical means that a specific action must be completed within a defined
time window; any failure to communicate within this window may result in control failure. The process of cyclically
transmitting time-critical data is known as Process Data Objects (PDO). Non-time-critical data, on the other hand,
can be transmitted non-cyclically. In EtherCAT, this is implemented via Mailbox communication using Service Data
Objects (SDO).

Output PDO (usually control word and given parameters) is shown in Figure 5-32. Input PDO (usually status word
and feedback parameters) is shown in Figure 5-33. In the EtherCAT I/O mapping interface, you can map the
corresponding variables and call them in the program, as shown in Figure 5-34.
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Figure 5-32 Output PDO

Devices v 3 X A\ Astraada_SRV_65_FW_1.0_2 0 X [{] EtherCAT |
=-{3) Untitled15 b || 5 i
5.0 eneral
s %":’: AL 4 Add [ Editable X Delete Collapse Display Al - L0adPO0 | @PDOConfic @ PDOAssign  PDOL
e Servo Function Code
= B0 pLcLogic | P— Input/OutPut Name Index Sublndex Size Type Flag M
= £ Application [run] | = [v] Output  Outputs 16#1600 16#00 19.0 Editable 2
.. DifferentiaiMonitor Startup Parameters “» Control Word 1626040 16200 20 UINT
) ubrary Manager “» Target Position 1626074 16200 40 DINT
PLC_PRG (PRG) Online " Target Velocity 16260FF 16200 40 DINT
=-{88 Task Configuration " Mode of Operation 1626060 16200 10 SINT
S EtherCAT Task CoEOnine » Target torque 1626071 16200 20 INT
= G MainTask "» Touch probe control 166088 16%00 2.0 UINT
&) pc pre (20 " Maxprofile velocity 162607F 16200 40 UDINT
0 veritle sage EtherCAT 1/0 Mapping Tnputs 16#1A00 16#00 230 Editable 3
D) version relaton check *» 1626041 16200 20 UINT
<l ™_s10 (us+510) EtherCAT IEC Objects *» 1626064 16200 40 DINT
@ EtherCAT (EtherCAT Master SoftMotion) | *» Velocity Actual Value 162606C 16200 4.0 DINT
= G Astraada SRV 65 FW_102 0 (Astrad | | spays *» Torque Actual Value 1626077 16200 20 INT
. *» Operation Mode Display 1626061 16200 10 SINT
Information *» Touch Probe Status 1626089 16200 20 UINT
3 Softotion General Axis Pool *» Touch Probe 1 Positive value 162608A 16200 40 DINT
» Digitalinputs 16260FD 16200 40 UDINT
Figure 5-33 Input PDO
v B X || A Astraada_SRV_65_FW_1.02 0 x| [fJ EtherCAT |
Untitled15 b s
= 5 (#) Device [connected] (AS71PLC2008) ‘ Genanal , §
o &b Add [ Editable X Delete Collapse Display All - LoadPDO @ PDOConfig @ PDOAssign  PDOL
&, it dopnosis ssmary Servo Function Code |
= &0 pLc Logic it Prcess Dk Input/OutPut Name Index Sublndex Size Type Flag Y]
- (© Application [run] ‘ = [ output  outputs 16#1600 16#00 19.0 Editable 2
.. DifferentiaiMonitor Startup Parameters K3 Control Word 1626040 16200 20 UINT
) Library Manager “» Target Position 1626074 16200 40 DINT
[E] pLc_pra (RS Online "» Target Velocity 16760FF 16200 40 DINT
= @ Tesk Configuration "» Mode of Operation 1626060 16200 1.0 SINT
& EtherCAT Task CeECHie o Target torque 1626071 16200 20 INT
= 5 MainTask "» Touch probe control 1626088 16200 20 UINT
. & picre Lo W) Maxprofile velocity 162607F 16200 4.0 UDINT
[g zﬁm":“; e EtherCAT 1/0 Mapping S :wl Inputs 1s:nuuw IG_SW 230 Editable 3
C Status Word 1626041 16200 20 UNT
‘j- TM_HSIO (TM-HSIO) EtherCAT IEC Objects » Position Actual Value 1626064 16200 40 DINT
= (@ EtercaT (EtherCAT Master Softiotion) *» Velocity Actual Value 162606C 16200 40 DINT
= A Astraada SRV 65 FW_1.0 2.0 (Astrad | | spatus » Torque Actual Value 1626077 16200 20 INT
TR Axis (axis) » Operation Mode Display 1626061 16200 10 SINT
[ Extcard (scanModue) Information » Touch Probe Status 1626089 16200 20 UINT
T softotion General Axis Pool » Touch Probe 1 Positive value 1626084 16200 40 DINT
| *» Digitalinputs 16260FD 16200 4.0 UDINT

On the Process Data interface, the first row provides PDO editing buttons and displays PDO information, as shown

in the following figure.

General

Servo Function Code

A\ Astraada_SRV_65_FW_1.0_2 0 X | [{j EtherCAT

Expert Process Data
Startup Parameters
Online

CoE Online

Log

EtherCAT 1/O Mapping
EtherCAT IEC Objects
Status.

Information

: Out(By!
dd [ Editable X Delete | Collapse Display All - LosdPD0 | @PDOConflc  @PDOAssign  FOOLength
Input/OutPut Name Index Sublndex Size Type Flag M
= Outputs 16#1600 16#00 190 Editable 2
| Control Word 1626040 16200 20 UINT
| Target Po:
I Target veld SelectItem from Object Directory
| Mode of Oy
| Target tor
ooy [ indecsubindex Neme Flags  Type  Defoult
Maxprofilel 1622A2E:16500 DI Control RW UINT 16200000000
‘ - Input Inputs 1624100: 16200 Analog output1 RW DINT 16200000000
I By o 1624101:16200  Analog output2 RW  DINT 16200000000
I * oo 1624310:16200  RPDOConfigData0  RW  DINT 16200000000
| 4y Velodity & 1624311:16200  RPDOConfigDatal ~RW  DINT 16200000000
| 4 Torque Adt 162431216200 RPDOConfigData2 RW  DINT 16200000000
| * Operation 1626040:16200  Control word RW  UINT 1620000
| * TouchProl 16#6060:16200  Operation Mode RW  SINT 16200
| 4 Touch Prof] 1626071:16200  Target torque RW INT 1620000
I 4 Digitaling 166072:16500  Max torque RW  UNT 1620000
16#607A: 16500 Target Position RW DINT 16200000000
162607€:16200  Polarity RW  USINT 16200
16#607F:16500  Maxprofievelocty ~ RW  UDINT 16700000000
1626080:16200  Max motor speed RW  UDINT 16200000000
166081:16200  Profie velocity RW  UDINT 16200000000
: Profie acceleration __ RW____ UDINT
Name Control Word
Index: 162 5040 5 Bit length |16 :
Sublndex: 165 0 S Cancel
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Figure 5-34 EtherCAT I/O Mapping

A\ Astraada_SRV_65_FW_1 0.2 0 x| i EtherCAT

‘ General Find Filter Show all v b Add FB for 10 Channel... " Go to Instance

Variable Mapping  Channel Address  Type  Unit Description
| = [ 161600 Outputs

",

‘ Servo Function Code

‘ Expert Process Data | *=" Control Word %QwW2 UINT Control Word
| =" Target Position %QD2 DINT Target Position
‘ Startup Parameters | #" Target Velodity %QD3 DINT Target Velodity
| | =" Mode of Operation %QB16 SINT Mode of Operation
Log | + "y Target torque %QW9 INT Target torque
| | =" Touch probe control %QW10  UINT Touch probe control
EErCATI/OMeppIng REERC Max profile velodity %QD6 UDINT Max profile velodity
‘ EtherCAT IEC Objects [SECI6£1400 Incuits ”
| # p Appication.PLC_PRG.Status ®  Status Word A UINT Status Word
‘ S [ &% Position Actual Value %ID2 DINT Position Actual Value
. | #=* Velocity Actual Value %ID3 DINT Velocity Actual Value
Information | =% Torque Actual Value %IW8 INT Torque Actual Value
| =% Operation Mode Display %IB18 SINT Operation Mode Display
| *=% Touch Probe Status %IW10 UINT Touch Probe Status
| =% Touch Probe 1Positive value  %ID6 DINT Touch Probe 1 Positive value
| =% Digital inputs %ID7 UDINT Digital inputs

5.3.2.4 Startup Parameters

Some startup parameters can be written to the slave by the SDO write function when the slave is in the PreOP state,
as shown in Figure 5-35.

Figure 5-35 Startup Parameters

A\ Astraada_SRV_65_FW_1_0_2 0 X | [{J EtherCAT

General ok Add | #Edit X Delete @ MoveUp & Move Down DownloadAl(SDO) C: 0) []

Line  Index:Subindex Name  Value BitLength  IsDownload  AbortonEror  JumptolineonError  Nextline  Comment
Servo Function Code

Expert Process Data

Startup Parameters

o Select Item from Object Directory
EtherCAT /O Mapping
IndexSubindex Name Flags  Type
EtherCAT IEC Objects 1622001:16200  [P0.01]Encorder type selection e mT |
1622002:16500  [P0.02]Motor Forward Direction RW INT
Status 1622003:16200  [P0.03]Control Mode Selection RW INT
1622004:16200  [P0.04]Internal servo enbaling RW INT
Inforpation 1622005:16200  [P0.05]Jog speed RW INT
162006:16200  [P0.06]Numerator of encoder pulse output RW  DINT
1622007:16200  [P0.07]Denominator of encoder puise output RW  DINT
1622008:16200  [P0.08]Puise feedback direction reversing RW INT
1622009:16500  [P0.09]Torque limit mode selection RW  INT
162200A:16200  [PO. 10] 1st Torque lmit(0. 1) RW INT
1622008:16200  [P0. 11]2st Torque imit(0.1) RW INT
1622000:16200  [P0. 13]Power of the external braking resistor RW  INT
16#200€: 16200 [PO. 14]Resistance of the external braking resistor RW INT
162200F:16200  [PO. 15]Defauit monitoring parameters RW  INT
1622010:16200  [PO. 16]Parameters modification operation locking RW INT
Name
Index: 162 [0 2] itlength |1 :
SubIndex: 162 [0 2| vae o z Cancel
(0 Completeaccess () Byte array Datatype |

In actual use, you can add startup parameters as needed. Taking SRV65 servo drive as an example, if you need to
change the homing method to 35 at startup, follow the steps blow:

Step 1 Click Add on the Startup Parameters interface, as shown in Figure 5-35.

Step 2 In the pop-up window, find the object dictionary 16#6098, namely the homing method, as shown in Figure
5-36, set the value to 35, and then click OK.
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Figure 5-36 Selection of the Homing Method

Select ltem from Object Directory

Index:Subindex MName Flags Type
+ - 16%06091: 16700 Gear ratio
+- 16#6093: 16200 Position factor
16#6098:16%00 Homing method R SINT
+- 16#6099: 16500 Homing speeds
16#6094A: 16#00 Homing acceleration RW UDINT
- 16=%60B0: 1600 Position offset RW DINT
-+ 16%60B1:16+00 Velocity offset RwW DINT
16=60B2: 16700 Torgue offset RwW INT
16#6058: 16%00 Touch probe control RW UINT
16#60E0: 16200 Positive torque limit RW UINT
i 16#60E1: 16500 Megtive torque limit RW UINT
+- 16#60FE: 16500 Digital outputs
16=60FF: 16700 Target Velodty R DINT I
Name Homing method
Index: 162 5098 ¥  itlength |8 = [ o ]
SubIndex: 16% [0 % Value | |35 = P
[ Byte array

Step 3 Once added, the corresponding item will be displayed in the list, indicating that the startup parameter has

been added successfully, as shown in Figure 5-35.

5.3.2.5 CiA 402 Axis

When using the motion control function in Astraada A-2000 Studio, you need to first add a 402 axis under the
EtherCAT slave, which will be used as the control object in the program. For details on the corresponding parameter
configuration of the EtherCAT master, see section 5.3.1 EtherCAT Master Configuration. Here, the EtherCAT master
connected to SRV65 servo drive slave is taken as an example, which is for reference only.

If you use a slave from Astraada, Astraada A-2000 Studio has already pre-processed it and will automatically add
the corresponding axis when you add the slave. If you use a third-party slave, you need to manually add the 402

axis when using it. Taking Astraada_SRV_65 as an example, the operation steps are as follows:

#Note:

®  The highest task priority 0 is recommended for the creation of EtherCAT Master SoftMotion projects.

e Itis recommended to keep the synchronization cycle and the task cycle consistent.

e It is recommended to use separate tasks for not directly related processes. For example, tasks such as I/0,
analog input and output, and Modbus communication need to be separated from EtherCAT Master SoftMotion

tasks.

Step 1 Right-click Device in the device tree, select Add Device and then Fieldbus > EtherCAT > Master >
EtherCAT Master SoftMotion.
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Figure 5-37 Process of Adding the EtherCAT Motion Control Master

(@ Add Device X

Name EtherCAT_Master_SoftMotion

Action
© Append device e (O Update device
String for a full text search Vendor <Al vendors> v
Name Vendor Version
= Fieldbuses
= CAN CANbus
(@ canbus CODESYS 4.2,0.0
[ Netx canbus CODESYS 4.2,0.0
= pak EtherCAT
=" et Master
[ cxooxinternal EtherCAT Master  CODESYS 4.9.0.0
[ EthercaT Master CODESYS 4.9.0.0
[ [EthercAT Master SoftMotion | copesys 3.5.16.30

@ Group by category (@ Display all versions (for experts only) (] Display outdated versions

[  Name:EtherCAT Master SoftMotion
Vendor: CODESYS
Categories: Master
Version: 3.5.16.30
Order Number: =
Description: EtherCAT Master SoftMotion... Y

Append selected device as last child of
Device

@  (You can select another target node inthe navigator while this window is open.)

Step 2 Right-click EtherCAT_Master_SoftMotion and select Add Device to add the Astraada SRV65 servo
drive. The operation steps are shown in Figure 5-38.

Figure 5-38 Adding SRV65 Servo Drive
@ Add Devi::e
Name (]

Action
© Append device () Insert device (O Update device

String for a full text search Vendor  <All vendors> v

Name
+ [ J EtherCAT Coupler
+ - [ EtherCAT Junction
=3l Frequency Inverter
A\ AS28ETCO001_FW_1.03
* -4 Integrated I/O
#- [ Inverter

I)\ Astraada_SRV_65_FW_1.0.2.0 |

@ Group by category (] Display all versions(for experts only) () Display outdated versions

Please select a device from the kst above.

©  (You can select another target node inthe navigator while this window is open.)

Close
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Step 3 Select Astraada_SRV_65 in the device tree, right-click and add SoftMotion CiA 402 Axis, and add the
calling program, as shown in Figure 5-39.

Figure 5-39 SRV65 Servo Drive Application Example

Devices v 2 x
=) Untitled15 v
= [ Device (AS71PLC2008)
D Auto scan
+, Fault diagnosis summary
= B0 pLC Logic

=} Application
¥ . DifferentialMonitor
m Library Manager
[£] pLc_PrG (PRG)
= _é Task Configuration
£ EtherCAT_Task
= @ MainTask
&) pLc_PRG
D Variable usage
[) Version relation check
B ™_+isio (M-+Hs10)
= j EtherCAT (EtherCAT Master SoftMotion)

ﬂ ExtCard SanModle)
'3 SoftMotion General Axis Pool

A\ Astraada_SRV_65_FW_1_0_2 0 ({ EthercaT 8P Axis X
Scaling General
Name: Axis
Homing Settin Vendor: CODESYS
QEERQISES 0 Categories: EtherCAT drives
Type: 1027
1D: 0000 0001

Automatic mappin:
pping Version: 4.6.1.0
Order number: 0
General

Description: SoftMotion axis for standard DSP402 drives

Commissioning

SM_Drive_ETC_GenericDSP402: I/O
Mapping

SM_Drive_ETC_GenericDSP402:
IEC Objects

Status

Information

5.3.2.6 Common Parameters of EtherCAT Slave

Common parameters of the EtherCAT slave are listed in Table 5-15. When using it, you need to add the slave name.
For example, if the slave name is Astraada_SRV_65_FW_1_0_2_0, when the slave state is read, the

corresponding variable is Astraada_SRV_65_FW_1_0_2_0.wState.

Table 5-15 Common Parameters of EtherCAT Slave

Variable Name

Function

1: ETC_SLAVE_INIT
2: ETC_SLAVE_PREOPERATIONAL

wState 3: ETC_SLAVE_BOOT
4: ETC_SLAVE_SAVEOPERATIONAL
8: ETC_SLAVE_OPERATIONAL
SlaveAddr Slave address
Devices v 3 X A\ Astraada_SRV_65_FW_1.0_2 0 X | (] EtherCAT a9 Axis
=13 Untitled15 52 = = =
=G @ bok 1] (AS71PLC2008) General g Add, Edit C Variable
D) Autoscan Expression Type Value Prepar.. Address Comm...
Servo Function Code

1, Fault diagnosis summary = ” Device.Application.Astraada_SRV_65_FW_1_0_2 0 ToDrvEt.

= B0 pLc Logic et Prorea DA = # SUPER ETCSlave
= € Application [run] = # super~ ETCSlav... Rising ...
¥, DifferentialMonitor Startup Parameters 4 xSetOperational BOOL Rising e...
) Library Manager "y [wstate ETC_SL... ETC_SLAVE_OPERATIONAL Current ..
[E) PLc_prG (PRG) online 5 ALstatus WoRD 0 Returns ..
= (& Task Configuration B} Autolncaddr WORD 0 returns ..
& EtherCAT Task CoE Online B} ConfigProductD DWORD 8202 retums ..
& MainTask B} ConfigRevisionD DWORD 171 returns ...
&) pic_PRG Log 5} configvendorD DWORD 1836 returns ...
D) Variable usage D &) 15Configasoptiond BOOL retums ...
[ version relation check # B} LastEmergency ETCC... retuns ...
Bl ™_tisto (-+s10) AT OB + B} Lastinstance POINTE... 16200000000 returns ..
= 5 ([ EtherCAT (EtherCAT Master SoftMotion) 5} LikTimeoutPortA UINT 1000 Delay ti...
= A Astrasda_SRV_65.FW_1.0_2.0 (Astrad | | gratus 5) LikTimeoutPorts UINT 1000 Delay ti...
B Axs (Axis) B} LinkTimeoutPortC UINT 1000 Delay ti...
@ ExtCard (ScanModule) Information B} LinkTimeoutPortd UINT 1000 Delay ti...
2 SoftMotion General Axis Pool B} Mailboxpending BOOL retums ...
# B) Nextlnstance POINTE... 16%00000000 return a...

5.3.2.7 Enabling/Disabling a Slave

In actual applications, you may encounter situations where the configuration is inconsistent with the actual
hardware connection, resulting in the inability of the bus to operate normally. In view of this situation, Astraada
A-2000 Studio provides a solution that allows users to disable unconnected slaves to ensure that the bus can
operate normally. When variables associated to a device are used in the program, disabling the device will prevent
compilation errors, as shown in Figure 5-40.
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#Note:

Figure 5-40 Disabling a Device

@, Fault diagnosis summary

e v B X A\ Astraada_SRV_65_
=) Untitled15 =
= [ Device (AS71PLC2008) General
) Auto scan i _
Servo Function Code

= B0 PLc Logic Expert Process Data

= O Application
¥ DifferentialMonitor
m Library Manager :
[£] pLc_PRG (PRG) Log
= lﬂ Task Configuration 1

Startup Parameters

& EtherCAT_Task EtherCAT 1/O Mapping
= & MainTask |
@] pLc_PRG EtherCAT IEC Objects
{j Variable usage
D Version relation check IERD
. TMISID/(TMH S10) Information

= [ EtherCAT (EtherCAT Master SoftMotion)
= A\ Astraada_SRV_65_FW_1_0_2_0 (As|
H@ Axis (Axis)
Eﬂ ExtCard (ScanModule)
= [ Modbus_Master_1 (Modbus Master 1)

[ Modbus_RTU_Sk "c
(@ Modbus_RTU_Sla & Cut
3 SoftiMotion General A Copy
Y Paste

K Delete
Refactoring

Properties...
Add Object

) Add Folder...
Add Device...

I Disable Device

Update Device...

e Disabled devices in the device tree are displayed in light gray color, as shown in Figure 5-41.

Figure 5-41 Device Disabled State

Devices v 2 X

=3 Untited15
= () Device (AS71PLC2008)
) Auto scan
@, Fault diagnosis summary
=80 pPLC Logic
= Q Application
¥ DifferentialMonitor
m Library Manager
[8] pLc_PrG (PRG)
= LE Task Configuration
& EtherCAT_Task
=& MainTask
@) pLc_PRG
:D Variable usage
D Version relation check
B ™_Hs10 (M+s10)
= () EtherCAT (EtherCAT Master SoftMotion)

=\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_F

Hg Axis (Axis)
[ ExtCard (ScanModule)
= jj Modbus_Master_1 (Modbus Master 1)
Eﬂ Modbus_RTU_Slave_1 (Modbus RTU Slave 1)
(@ Modbus_RTU_Slave_1_1 (Modbus RTU Slave 1)
'3 SoftMotion General Axis Pool

-

e  When you log in to the system, the running states of disabled devices will not be displayed, as shown in Figure

5-42.
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Figure 5-42 Program Running While Disabled Devices Inactive

Devices v 3 X
=3 Untitled15 ¥
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D Auto scan
"\, Fault diagnosis summary
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= Application [run]
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= A Astraada_SRV_65_FW_1_0_2_0 (Astraada_S!
H@ Axis (Axis)
ﬂ'j ExtCard (ScanModule)
= ﬂ] Modbus_Master_1 (Modbus Master 1)
ﬁj Modbus_RTU_Slave_1 (Modbus RTU Slave 1)
ﬂj Modbus_RTU_Slave_1_1 (Modbus RTU Slave 1)
'3 SoftMotion General Axis Pool

e  When you need to re-enable the device, click “Enable Device”, as shown in Figure 5-43.

Figure 5-43 Enabling a Device

Devices v 3 X F
=) Untitled15 v
= Device (AS71PLC2008)
D Auto scan
"\, Fault diagnosis summary
50 PLc Logic o
= @ Application .
¥ . DifferentialMonitor st
m Library Manager
[£) pLc_PrG (PRG) Le
= @ Task Configuration -
& EtherCAT_Task Et
= @ MainTask
@) pLc_PrG Et
D Variable usage
1) Version relation check
B ™ _+is10 (M+s10)
i‘i EtherCAT (EtherCAT Master SoftMotion)
=A Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_F{
Hg Axis (Axis)
_'ﬂ ExtCard (ScanModule)
(@ Modbus_Maste=— sadiic taact
@ Modbus r| ®  Cut
Eﬂ Modbus_R] Copy
'3 SoftMotion Ges Paste
K Delete

G

Se

Refactoring >
Properties...

Add Object
) Add Folder...

Add Device...

Enable Device I

Update Device...

5.3.3 EtherCAT Cable Redundancy Function

EtherCAT can use the cable redundancy technology to meet the rapidly growing system reliability requirements.
This technology can ensure that devices can be replaced without shutting down the network. Adding redundancy is
not expensive: Just add a standard Ethernet port (no dedicated network card or interface required) and a network
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cable to the master device to transform the linear topology into a ring topology. When a device or cable fails,
switching can be completed in just one cycle. Therefore, even for applications with motion control requirements,
there will be no problems in the event of a network cable failure.

EtherCAT uses hot backup to support master cable redundancy. Once an outage, device failure, or other issues
occur, the EtherCAT slave controller can automatically return Ethernet frames immediately, so the entire network
will not be shut down. If there is a network interruption between Slave2 and SlaveN-2 in this topology, as indicated
by the red part in Figure 5-44 a), the communication of all slaves after Slave N-2 will also be interrupted accordingly,
which is also a disadvantage of the standard topology.

Figure 5-44 EtherCAT Cable Redundancy

EtherCAT Master EtherCAT Master

RX Unit TX Unit RX Unit TX Unit
MAC 1 MAC 1 MAC 1
X [rx]

Slave 1 Slave 2 Slave N-1 Slave N Slave 1 Slave 2 Slave N-1 Slave N
E[Kﬁ@@f\@rx ME iy EE \ el e e i
M ] Em) o x] [x ) [Ex ) e[ [ ) e RO
a) EtherCAT standard topology structure b) EtherCAT redundant topology structure

In Figure 5-44 b), the master only needs two standard network ports to implement this topology. Using these two
network ports, all slaves can form a loop. Even if the network is interrupted during use, as indicated by the red part
in Figure 5-44 b), the master will immediately detect the error and automatically divide the communication into two
paths, while the slaves can continue communication to ensure the stable operation of the system.

#Note: According to the EtherCAT protocol standard, the first slave is the standard clock, so the failure of the first
slave will affect the communication of the entire bus.

As shown in Figure 5-45, you can configure a cable redundancy ring network as follows:

Double-click Slave EtherCAT_X3 to open it, and check Enable redundancy to show Redundancy EtherCAT
NIC Setting parameters. For both EtherCAT NIC Setting and Redundancy EtherCAT NIC Setting, it is
recommended to check Select network by MAC or Select Network by name. The latter one is used in
Astraada A-2000 Studio by default. Click Browse to confirm that the corresponding EtherCAT network interface is
well configured, and then check Automatic restart slaves.

#Note: When the network cable between the first and second slaves is unplugged, the three slaves on the bus can
still operate normally
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Figure 5-45 EtherCAT Cable Redundancy Ring Network Configuration
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Sync window 1 13

5.4 CANopen

CANopen is a higher-layer communication protocol that is based on the Controller Area Network (CAN) protocol and
extended from the CAL protocol, including communication profile and device profile.

The communication model defines four types of messages (communication objects)
1. Management message

It mainly involves layer management, network management, and ID assignment services: such as initialization,
configuration, and network management (including node protection). The services conform to the LMT, NMT, and
DBT services of the CAL, and uses the master/slave communication mode, which means there can only be one LMT,
NMT, or DBT master node and one or more slave nodes in a CAN network.

2.  Service Data Object (SDO)

SDO enables clients to use indexes and sub-indexes (in the first few bytes of a CAN message) to access items
(objects) in the device (server) object dictionary.

SDO is implemented through a multi-domain CMS object in CAL that allows the transfer of data of any length (The
data will be split into several messages when it exceeds 4 bytes).

SDO communication follows many protocol rules, generating a response for each message (two IDs are required for
an SDO).

SDO request and response messages are fixed to 8 bytes (meaningless data lengths are indicated in the first byte
which carries the protocol information).

3. Process Data Object (PDO)

PDO is used to transfer real-time data from a creator to one or more recipients. Data transfer is limited to 1 to 8
bytes (for example, one PDO can transfer up to 64 digital I/O values, or 4 16-bit AD values).

PDO communication has no protocol defined. PDO data content is defined only by CAN ID, assuming that the
creator and recipients know the data content of the PDO.

Each PDO is described by two objects in the object dictionary:
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A.

PDO communication parameters determine which COB-ID will be used by the PDO, transmission type,
prohibition time, and timer cycle.

PDO mapping parameter: a list of objects in the object dictionary that are mapped to the PDO, including
their data lengths (in bits). The creator and recipients must know this mapping to interpret PDO content.

PDO message content is predefined (or configured at network startup). Mapping application objects to the PDO is
described in the device object dictionary. If the device (creator and recipients) supports variable PDO mappings, the
PDO mapping parameters can be configured using SDO messages.

PDO can be delivered in the following modes:

A.

Synchronization (by receiving SYNC objects)

Acyclic: The transmission is pre-triggered by a remote frame or by an object-specific event defined in the
device profile.

Cyclic: The transmission is triggered after every 1 to 240 SYNC messages.

B.

Asynchronization

The transmission is triggered by a remote frame or by an object-specific event defined in the device profile.

4. Predefined messages or special function objects

A.

B.

C.

D.

SYNC
Time stamp
Emergency

Node guarding

5.4.1 CANopen Master Configuration
5.4.1.1 Using the Master

The associated CANopen slave device profile must first be installed into the system. The device profile can be a
*.Devdesc.xml file or an EDS (Electronic Data Sheet) file for the manufacturer.

Install the corresponding CANopen slave device. Then if using A-2000 series PLC with CANopen expansion module,
you need to add the expansion module first. The operation steps are as follows:

Step 1 Double-click ExtCard in the device tree and enter the Settings interface. The default option is None.

Figure 5-46 ExtCard Expansion Card Interface
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Step 2 Select CanOpen. Then the left device tree will automatically add CANbus Bus and CANopen_Manager.

Figure 5-47 Selecting CANopen Extension
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5.4.1.2 Adding a CANopen Slave Node

Take our SRV64 (standard) CANopen slave node as an example. Add SRV64 slave device under CANopen Manager
after adding the EDS file of this slave node, as shown in Figure 5-48.

Figure 5-48 Device Tree Structure with a CANopen Slave

Devices v R X [ Ethercar [ Extcard (@ canbus x
= ) Untitled1s hs
= (@ Device (AS71PLC2008) il General
D) Auto scan 7
o r
X, Fault diagnosis summary 2 Network o ®
= Bl pctoge | CANbus IEC Objects

= €} Application

¥ .. DifferentialMonitor
(i) Library Manager
[8] pic_prG (RG)

= (@ Task Configuration
= & EtherCAT Task

Baud rate (kbitfs) 250 v
(# Add Device

Name SRV64_Drive o
Action

© Append device () Insert device O Update device
&) pic_rre
& MainTask s Vendor  <All vendors>
D) Variable usage Name Version Descri
D) Version relation check S p—
B nv_tisio (M+s10) =
= Cift CaNopen
() EtherCAT (EtherCAT Master SoftMotion) 4
= ([ AS71ETC_ECT_Coupler_1 (AS71ETC_ECT_Coupler_1, - CfRensteDevke
=L S = I [ sRve4Drive  Revision=16200000075, FieVersion=1.1 I Importy
(@ As710T16_1(AS71DT16)
= A\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_
M axis (axs)
[ ExtCard (ScanModule)
= (@ canbus (CANbus)
= (@ canopen_Manager (CANopen_Manager) 8 Group by category (] Display all versions (for experts only) () Display outdated versions
() srve4_Drive (SRV64 Drive)
9 softMotion Gerieral Aois Podl Please select a device from the Ist above.
@  (You can select another target node in the navigator while this window is open.)
Close

At this time, the software configuration of the CANopen master is completed.
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5.4.2 CANopen Parameter Configuration
5.4.2.1 Network and Baud Rate Configuration Parameters

Figure 5-49 CANbus Bus Parameter Configuration
-_'j EtherCAT _*J ExtCard _j CANbus X

General

General
Log Network o CA N
CANbus IEC Objects Baud rate (kbit/s) 250

Status

Information

The baud rate must be consistent with the servo parameter P4.02 (CAN communication baud rate).
o  Network: the number of CAN networks connected via the CANbus. Range: 0—-100.

®  Baud rate: the baud rate used for transmission on the bus. Different baud rates can be set (for example,
10kbps, 20kbps, 50kbps, 100kbps, 125kbps, 250kbps, 500kbps, 800kbps, 1000kbps).

The maximum number of devices available at the physical layer depends on the drive power of the
transceiver, mainly on whether the transceiver of the transmitting device can overcome the minimum
total ohmic bus load. Each module connected to the bus reduces the ohmic bus load. Therefore, once the
number of devices exceeds a certain limit, the drive will no longer be able to provide the required power.

®  Termination resistor

A typical CANopen bus requires a 120Q termination resistor at each end to eliminate signal reflections
within the communication cable. Signal reflections are caused by two conditions: impedance
discontinuity and impedance mismatch.

202605 (V1.1) 125



A-2000 Series Software Manual

Communication Network Configuration

Impedance discontinuity

Reflections occur when a signal suddenly encounters very low or zero cable impedance at the end of a
transmission line, a principle similar to light reflection when light passes from one medium into another.
To eliminate this, a termination resistor matching the cable's characteristic impedance should be
connected at the end of the cable to ensure impedance continuity. Since signals are transmitted

bidirectionally along the cable, a termination resistor with the same resistance should also be connected
at the other end of the communication cable.

Impedance mismatch

Another cause of signal reflection is impedance mismatch between the data transceiver and the
transmission cable. This type of reflection is mainly manifested as data disorder across the network when
the communication line is idle. To reduce the impact of reflected signals on the communication line,
methods such as noise suppression and bias resistors are commonly used. The 1209 termination resistor
parameters mentioned above applies to a 1Mbit/s transmission rate with a 40m maximum cable length.
For different network lengths and baud rates, refer to Table 5-16.

Table 5-16 Recommended Cable Resistance per Unit Length and Termination Resistance

Bus cable
Bus length (m) Resistance per unit | Cross-sectional area r:sei;:::::“();) Baud rate
length (mQ/m) (mm?

0-40 70 0.25-0.34 124 1Mbit/s
40-300 <60 0.34-0.6 150-300 >500kbit/s
300-600 <40 0.5-0.6 150-300 >100kbit/s

600-1000 <26 0.75-0.8 150-300 >125kbit/s

5.4.2.2 Master Configuration Parameters

CANopen Management is a node under the CANbus node that supports CANbus configuration through internal
functions. It is generally used as the CANbus master. The configuration page is shown in Figure 5-50.

Figure 5-50 CANopen Master Parameter Configuration
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B General

Node ID: It provides an array pair module that CANopen Manager can correspond to one-to-one, with
ID values of 1-127 (must be a decimal integer).

Autostart CANopen Manager: If this option is enabled and all slaves are ready, the CANopen
Manager automatically starts and enters the Operation mode. Otherwise, it must be started manually,
for example, by using the NMT function block in the CiA405 protocol through the CodeSys program.

Start Slaves: If this function is enabled, the CANopen Manager automatically starts all slaves.
Otherwise, the slaves are started by the NMT function block in the CiA405 protocol.

Polling of optional slave: If a slave does not respond in time during boot-up, a request is sent once
per second until the slave responds.

NMT error behavior: When an NMT fault occurs, you can select whether to restart or stop the slave.

B Guarding

H SYNC

Different from node protection, the heartbeat mode is a traditional protection mechanism that can be
handled by the master and slave modules. Normally, the master is configured to send a heartbeat to
the slave.

Enable heartbeat producing: If this option is enabled, the master will send heartbeats continuously
according to an internally defined “heartbeat time”.

Node ID: The node ID sent by the Heartbeat Producer. The default value is 127, which indicates the
CANopen master.

Producer time (ms): It defines the internal heartbeat time in milliseconds, that is, the interval at
which heartbeat messages are sent.

The synchronization function mainly provides the following features:

Network-wide synchronization, especially in drive applications: Input values are stored simultaneously across
the network and then transmitted. Output values are updated based on the messages received after the
previous SYNC.

Master/slave mode: The SYNC master node sends SYNC objects periodically, and the SYNC slave nodes
execute their tasks synchronously upon receiving it.

A synchronous PDO is transmitted within a specified time window after the SYNC message is transmitted.

It is implemented using CMS objects of the basic variable types in CAL.

CANopen recommends using the highest-priority COB-ID to ensure proper transmission of synchronization
signals. A SYNC message may carry no process data to keep the message as short as possible.

H Time

Enable sync producing: Enables the function for sending SYNC messages.
COB-ID (Hex): Specifies the COB-ID (hexadecimal) of the transmitted SYNC frame.
Cycle period (ps): Specifies the cycle period for transmitting SYNC frames, in microseconds.

Window length (ps): Specifies the synchronous PDO time window, in microseconds.

Enable time producing: Enables the Time Stamp. After this function is enabled, the CANopen Manager
sends time information according to the related settings.

202605 (V1.1)

127



A-2000 Series Software Manual Communication Network Configuration

COB-ID (Hex): Specifies the COB-ID for transmitting the time stamp. The default value is 16# 100H.

Producer timer (ms): Specifies the interval for transmitting time stamps. The value must be a multiple of
the task cycle time.

#Note: The master configuration parameters must be consistent with the servo configuration parameters.

5.4.2.3 Slave Configuration Parameters
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Status e factor

/ Heartbeat consuming (1/1 active)

Information Emergency (EMCY) TIME

ergency (EMCY Enable TIME producing

CoB-ID COB-ID (Hex) 16% |100

Enable TIME consuming

Checks at Startup
Check vendor ID () Check product number (] Check revision number
B General:

® Node ID: Specifies the slave node ID. The configurable range is 1-127. The node ID must be
consistent with the servo parameter P4.05 CAN communication node.

e Enable sync producing: If this option is enabled, the slave supports synchronous transmission. The
specific synchronization time is set in the CANopen Manager.

e Optional device: If this option is enabled, the device is not started in the CAN network.

o Not initialized: If this option is enabled, the master does not send SDO configuration information or

NMT start commands to the slave.

® Reset node: If this feature is supported by the hardware, enabling it will reset all CANopen
parameters.

B Node guarding
e Enable node guarding: Enables the Node Guarding function.

e Guard time (ms): Specifies the transmission interval.

Life time factor: Specifies the multiplier of the guard time.

Enable heartbeat producing: Enables the heartbeat producing function.

o  Producer time (ms): Specifies the transmission interval.
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®  Emergency (EMCY)

e Enable emergency: Enables the EMCY function. If a bus fault occurs, an error message is transmitted
using the configured COB-ID.

e  COB-ID: Specifies the COB-ID for emergency transmission.
B Time
e  This function depends on whether it is supported by the corresponding slave device.
e Enable time producing: Enables the Time Producing function.
e COB-ID: The COB-ID for transmitting the time stamp.
e Enable time consuming: Enables the Time Consuming function.

m  Checks at startup

If the related options are enabled, the CANopen slave firmware version information is compared with the
information in the EDS file. If the information does not match, the slave cannot start.

e Check vendor ID: Checks the vendor ID (index 1018, sub-index 1).
e Check product code: Checks the product code (index 1018, sub-index 2).

®  Check revision number: Checks the revision number (index 1018, sub-index 3).
5.4.3 PDO Mapping Configuration

The number of PDO bytes directly affects the single-frame transmission time and bus load. Under a fixed update
cycle, a larger data volume requires a higher baud rate; conversely, at a given baud rate, a larger PDO size results in
a lower supported update frequency. Therefore, system design must strike a balance among real-time performance,
data volume, communication distance, and network scale. Proper configuration of the PDO mapping and baud rate
ensures the stable and efficient operation of the CANopen network.

5.4.3.1 PDO Mapping Modification

This option is used to display the specific parameters of the currently configured TPDOs and RPDOs, as shown in
Figure 5-51. Mapping addresses can be added, deleted, or modified in Receive PDOs and Transmit PDOs.

Figure 5-51 PDO Mapping Modification

Receive PDOs (Master => Slave) Transmit PDOs (Slave => Master)

Add PDO Add Mapp e - - T A E elete e )|
Name Object Bit leng Name Object Bit lengt
v/ 16#1400: Receive PDO Communi 16#201 ($NODEID+ 56 v/ 16#1800: Transmit PDO Commun 16#181 ($NODEID+ 56

Controlword 1626040sub00 16 Statusword 16#6041sub00 16

Modes of operation 16%6060sub00 8 Modes of operation display 16#6061sub00 8

Target Position 16%607Asub00 32 Position actual value 16#6064sub00 32
v/ 16#1401: Receive PDO Communi 16#301 ($NODEID+ 48 v/ 16#1801: Transmit PDO Commun 16#281 ($NODEID+ 64

Target_velocity 16#60FFsub00 32 Velocity_actual_value 162606Csub00 32

Target_torque 1626071sub00 16 Torque_actual_value 16#6077sub00 16

16#1402: Receive PDO Communi 16#401 ($NODEID+ 0 Current_actual_value 1626078sub00 16

16#1403: Receive PDO Communi 16#501 ($NODEID+ 0 16#1802: Transmit PDO Commun 16#381 ($NODEID+ 0

16#1803: Transmit PDO Commun 16#481 ($NODEID+ 0
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Double-click the bold black text in Figure 5-51 to configure the corresponding PDO mapping parameters. You can
modify its COB-ID, transmission type, and other parameters. The configuration interface is shown in Figure 5-54.

Figure 5-52 PDO Property Settings

PDO Properties X

COB-ID $NODEID +16#200|

= 162201 (513)
Inhibit time (x 100ps) 0 =

-

Transmissiontype Asynchronous - device-profile-spedific (Type 255 v
Number of syncs

Event time (x 1ms)

Process by CANopen Manager

Cancel

5.4.3.2 PDO Transmission Modes

Transmission Type Synchronous Cyclic | Synchronous Acyclic Asynchronous
0 - v -
1-240(*) v - -
254 - - v

TPDO transmission type 1-240: The PDO is transmitted upon receiving every 1 to 240 SYNC signals.
Asynchronous TPDO transmission (254/255): The PDO is transmitted whenever the mapped data changes.

Asynchronous trigger (254): When the event timer is non-zero, the slave periodically transmits the Transmit PDO
(PDO Tx).

When the event timer is zero, the slave will transmit the corresponding PDO Tx as long as its data changes. However,
the transmission interval is restricted by the inhibit time; the same PDO Tx message can only be transmitted once
within the inhibit time. This effectively reduces the bus load.

5.4.3.3 Addition of PDO Rx/PDO Tx

Figure 5-51 shows the PDO editing interface. By default, there are 4 Receive PDOs (PDO Rx) and 4 PDO Tx. If the
total number of PDOs configured in the default EDS file is less than 8 and you need to add more PDOs, click Add
PDO. The COB-ID and transmission type of the added PDO can be customized. After clicking OK, the system will
generate a COB-ID for the PDO. However, the generated PDO does not yet possess communication capability;
perform variable mapping for it. According to the CANopen protocol, each PDO supports a data transfer size of 8
bytes.
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1. Adding Mappings

Once the PDO is added, configure 8 bytes of communication variables for it. Select Add Mapping. Add the
PDO and click Add PDO. The window shown in Figure 5-53 will pop up automatically. Select the index and
sub-index, and then click OK.

Figure 5-53 Mapping Addition

Index:Subindex
+  16#1600:16%00
+- 16#1601:16%00
+ 16%1602:16%00
+ - 16#1603:16%00
+ - 16#1A00:16%00
+ 16%1A01:16%00
+ 16%1A02:16=00
+ - 16%1A03:16=00
+ - 16#1C12:16200
+- 16#1C13:16200
+ 16%1C32:16200
16%2000: 16200
16%2001:16%00

-

J Select Item from Object Directory

Name

DO RxPDO-Map0

DO RxPDO-Map1

DO RxPDO-Map2

DO RxPDO-Map3

DI TxPDO-Map0

DI TxPDO-Map1

DI TxPDO-Map2

DI TxPDO-Map3
RxPDO assign
TxPDO assign

SM output parameter
[P0.00]Motor Type
[P0.01]Encorder type selection

Name

|DO RxPDO-Map0

Index: 16%

SubIndex: 16% 0

5.4.3.4 PDO Mapping View

1600

> Bit length 64 -

= Value 0 %

[] Byte array Data type

m

Flags

Type

Cancel

~

oTEwr

After completing all CANopen communication configurations, you can view all configured communication variables
in the CANopen I/0 Mapping interface. Once online, you can monitor the status of these variables in real time, as

shown in Figure 5-54.

_-B SRV64_Drive X

Figure 5-54 CANopen I/O Mapping Status

General Find Filter Show all v ok Add FB for 10 Cha
PDOS Variable Mapping  Channel Address  Type Unit  Description
£-"¢ Controlword %QW14  UINT
SDOs +- "9 Modes of operation %QB30 SINT
+-"¢ Target Position %QD8 DINT
Log + "9 Target_velocity %QD9 DINT
+-"9 Target_torque %QW20  INT
CANopen /0 Mapping -4 Statusword %IW18  UINT
+ 4 Modes of operation display %IB38 SINT
CANoRenIECOiecs - 4 Position actual value %ID10  DINT
e -4 Velocity_actual_value %ID11 DINT
+ 4 Torque_actual_value %IW24 INT
Tformation - Current_actual_value %IW25 INT

5.4.4 SDO Communication Example

PDO-based data exchange is simple and straightforward. However, once configured as PDO data, the data occupies
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a certain amount of bus load. Therefore, avoid configuring too many slave devices on the same bus.

SDO communication is primarily used by the master node to configure parameters for slave nodes. It is designed to
transmit large, low-priority data between devices, typically for configuring devices on a CANopen network. Before
issuing NMT commands, the master uses SDO to read and write the PDO mapping data of each slave. After this is
complete, the master sends the NMT start command, after which PDO operation is performed by default.

However, this does not mean that SDOs can only be used as a communication channel for parameters before the
CANopen network officially starts. When too many PDOs are used on the bus resulting in a heavy bus load, SDO
communication can be utilized through specific methods to transmit lower-priority data, such as reading the
temperature value of the servo drive. The following sections describes how to implement this function by adding a
specific function block in CodeSys.

5.4.4.1 Library Configuration

In CODESYS, if the CANbus has already been added, the system will automatically include this library. Otherwise,
you need to manually add the library CAA CiA405. Once added, you will see the SDO access folder within this
library, as shown in the following figure.

In the SDO access folder, there are 4 CANopen SDO communication function blocks: The first group,
SDO_READ_DATA and SDO_WRITE_DATA, is used to read/write parameter objects of any size. The second group is
SDO_READ4 and SDO_WRITE4, which can read/write 4 bytes of an object.

m Library Manager X
[E3 Add Library X Delete Library ' Properties 73 Details 5] Placeholders P# Library Parameters... mubrary Repository @ Ic

Libraries used in application 'Device.Application'

Name Namespace Effective Version
3-8 (i}
+d
#- |8 BreakpointLogging = Breakpoint Logging Functions, 3.5.1 S b g 5.1 L
+ | CAACiA405 = CAA CiA 405, 4.1.0.0 (CAA Technical Workgroup) CIA405 4.1.0.0 o
+- |1 c = o
= | e [i]
#- |8 ampH - [i]
= [ i)
&- | sm3_ - | [i]
w4 - ” g
Contents of selected library 'CAA CiA 405, 4.1.0.0 (CAA Technical V Details about selected library element 'SDO_READ4'
+ 12 Own node id v/~ | =0 Inputs/outputs @] Graphical [ Documentation
+-1) Query state
=) SDO_READ4
) SDO access —{INETWORK i=1] CONFIRM}—
+-{_) obsolete (only for compatibility) —[ENABLE := FALSE] ERROR }—
- —I[TIMEOUT := 0] DATA}—
5] spo_ReAD4 —IDEVICE DATALENGTH}—
|E] SDO_READ_DATA —{[CHANNEL 1=1] ERRORINFO }—
= —INDEX
|E] SDO_WRITE4 _lsuBmnDEX

|E] SDO_WRITE_DATA

5.4.4.2 POU Addition

This section takes SDO_READ_DATA as an example to explain how to use this function block. Its graphical
interface is shown in Figure 5-55. To use this function block, configure the required input and output parameters.
Table 5-2 provides detailed descriptions of each input and output parameter for this function block.
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Figure 5-55 Library Addition

SDO_READ_DATA
—|NETWORK CONFIRM}—
—|ENABLE ERROR |—
—{TIMEOUT ERRORINFO —
—|DEVICE
—|CHANNEL
—|INDEX
—|SUBINDEX
—|MODE
—|paTa
—|DATALENGTH

5.5 EtherNet/IP
5.5.1 EtherNet/IP Master Configuration

5.5.1.1 Configuration the Master

Assume that the A-2000 PLC is used as the Scanner (Master) and the AS71EIP coupler is used as the Adapter
(Slave). Configure the master as follows:

Step 1 Right-click Device (AS71PLC200x) and select Add Device.

Devices v o x

=) Untitled15 ')
= () Device (AS71PLC2008) I
D) Auto scan ﬁf Cut
\, Fault diagnog Copy
=-E0 PLC Logic Paste
=62 Applica X Delete

y. Di

Ann

m lerj Refactoring »
3 PL 1‘. Properties...
o -y
= & (9 AddObject ,
J‘ 5)  AddFolder...

w Add Device...

D) Variable usaq Update Device...
D Version relatﬂ

Edit Object
B ™_ssio (| -
= [ ethercat (E+ Edit |0 mapping
= () as71ETq Import mappings from CSV...

@ A57J Export mappings to CSV...

= A Astraads o Online Config Mode...
Hy Ax‘

:Li ExtCard (Sc Reset Origin Device [Device]

'3 SoftMotion

Simulation

Visualization Element Repository
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Step 2 In the Add Device dialog box, locate Ethernet and select Add Device.

= Untitled15 -
= ([ [Device (as71pLC2008)
Auto scan
@, Fault diagnosis summary
=80 pcLogic
B 02“ mn:m Add Device X
D Lirary Manager
[E] PLC_PRG (PRG) Name Ethernet
= (&8 Task Configuration Action
= EtherCAT Task © Appenddevice Insert device ) Plug device (O Update device
PLC_PRG
& MainTask String for a full text search Vendor <Al vendors> =
Vmw Name Vendor Version [
mr;::;:? CXoox internal EtherCAT Master  CODESYS 4900 C
=B EtherCAT (EtherCAT Master Softotion) EthEFCATMaster CODESYS 4900 E
= [ AS71ETC_ECT_Coupler_1 (AS71ETC_ECT_Coupler_1. e i) il 49.00 E
AS71DT16_1 (AS71DT16) ¥ — —
= A\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_| 2.0

#- <= EtherNet/IP
- (&} HomesBuilding Automation

ER P,

B Axs (Axis)
ExtCard (ScanModule)
3 SoftMotion General Axis Pool

{8 Group by category (] Display all versions (for experts only) (] Display outdated versions

[  name:Ethemet
Vendor:
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet |
Automation

Adapter, Home8Buiding §
Version: 4.2.0.0
Order Number: -

Descrintion: Fthermet |ink.

Append selected device as last child of
Device

©  (You can select another target node in the navigator while this window is open.)

Add Device Close

Step 3 Right-click Ethernet and select Add Device.

Devices v 2 x
=3 Untitled15 A
= Device (AS71PLC2008)
Auto scan
Q, Fault diagnosis summary

() Library Manager
[£] pLc_PRG (PRG)
= (& Task Configuration
=& EtherCAT Task

@] pLC_PRG
£ MainTask
Variable usage

) version relation check
B ™ _isio (tMs10)

+ [ EtherCAT (EtherCAT Master SoftMotion)
[ Extcard (ScanModule)

[ Ethernet (Ethernet)
3 SoftMotonG g  Cut

Copy
Paste
X Delete
Refactoring >

Properties...

[ Add Object
) Add Folder...
Disable Device
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Step 4 In Miscellaneous, locate EtherNet/IP Scanner, and click Add Device.

v

=3 Untitled15
= (@ Device (AS71PLC2008)
Auto scan
@, Fault diagnosis summary
= B0 pLcLogic

() Library Manager
[8] PLc_PRG (PRG)
= (@ Task Configuration
= B EtherCAT Task
&) pLC_PRG
£ MainTask
Variable usage
Version relation check
B ™_tisio (m-+sio)

ExtCard (ScanModule)
Ethernet (Ethernet)
"3 Softhotion General Axis Pool

#[{J EtherCAT (EtherCAT Master SoftMotion)

| @ Add Device

Name

Action
O Appenddevice (O Insertdevice «  Plug device () Update device

String for a full text search Vendor  <All vendors>

Name Version Description
= Miscellaneous
= [ EtherNet/IP

35151 Etherliet/lP Scamer

#- (@ Fieldbuses

EtherNet/IP Adapter  3.5.15.1 A device that works as an EtherNet/IP Adapter.

(8 Group by category (] Display all versions(for experts only) ([] Display outdated versions

Please select a device from the st above.

@  (You can select another target node inthe navigator while this window is open.)

Add Device

Step 5 The EtherNet/IP Scanner device is added successfully.

Devices

v X

=) Untitled15 v
=) Device (AS71PLC2008)

= &0 pLC Logic

() EtherCAT (EtherCAT Master SoftMotion)

D Auto scan
@, Fault diagnosis summary

= €} Application
¥ DifferentialMonitor
) Liorary Manager
[£] PLc_PrG (PRG)
= [#4 Task Configuration
=& EtherCAT Task
@] pLC_PRG
& MainTask
D Variable usage
Version relation check
Il ™_Hsio (M-+sI0)

Ethernet (Ethernet)
EtherNet_IP_Scanner (EtherNet/IP Scanner)
So tion General Axis Pool
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Step 6 Right-click EtherNet/IP Scanner and select Add Device.

Devices v o X ‘
=) Untitled15 v
= () Device (AS71PLC2008)
D Auto scan
"\, Fault diagnosis summary
= B0 PLC Logic
= @ Application
¥ DifferentialMonitor
m Library Manager
[£] pLc_PrG (PRG)
= LE Task Configuration
=& EtherCAT Task
@] pLC_PRG
& MainTask
D Variable usage
D Version relation check
Il ™_Hs1o (M+s10)
+ (] EtherCAT (EtherCAT Master SoftMotion)
\I‘] ExtCard (ScanModule)
= ﬂj Ethernet (Ethernet)
([ etherNpso< [Stanehiat i 2
% SoftMotion| ®  Cut
Copy
Paste
K Delete

Refactoring »
Properties...

Add Object
) Add Folder...

Add Device...

Disable Device

Step 7 Select AS71EIP (the generation procedure is explained later), and click Add Device.

File Edit View Project Build Online Debug Tools Window Help

HEH & - AL IN A i~ [T | | Application [Device: PLC Logic] = O8 ©F , » W[
Devices % Device Repository X eneral
=3 Untitled1s =
= @ pevice (as71rLC2008) Location  System Repository EditLocations.. ——
D) Auto scan
7L, Fault diagnosis summary ..“ "
= Bl pLc Logic
= € Application Installed Device Descriptions
# . DifferentialMonitor String for a ful text search Vendor  <All vendors>
() Library Manager — -
E PLC_PRG (PRG) Nar{\f Vendor  Version Description
= (& Task Configuration # (@ Miscellancous
= 2 EtherCAT Task * - Fieldouses 5
B pic pre + B v devices
£ MainTask e L
) Variable usage * @ softMotion drives Renew Device
1) Version relation check Revaton
B ™ _Hs10 (MHsIO)
+ (@ EtherCAT (EtherCAT Master Softhotion)
(@ Extcard (scanModule)
= [ Ethernet [Ethernet)
= [ Ethertiet_1P_Scanner (EtherNet/IP S¢
[ As7iEw (as71E17)
'3 SoftMotion General Axis Pool

Step 8 Configure the network adapter which will server as Ethernet/IP Scanner (for example ETH1).As shown in
the figure below, the configuration is complete.
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v x

Devices. [{] Ethernet x
=l tnttied1s A
& General
(5 Do fonnecied] G710208) — =] 2
1) Autoscan e
L, Fault diagnosis summary gttt S Hierdreas B2 i s el
=@ PLCLogic 7 Ethernet Device IEC Objects Subnet mask 255 . 255 .255 . O
1 Application g Defaultgateway | 192 , 188 . 1 . 1
.. DifferentialMonitor Eag
(i) Lbrary Manager () Adjust operating system settings
PLC_PRG (PRG) Status
= [ Task Configuration
= EtherCAT Task Information
&) pLc_PRG 1
= Network Adapters X
& vanTask General
I varisble usage Interfaces
DY version relaton check Name  Description I address
W ™ _Hsio (T-Hs1o) o | | 127001 |
¥ (1) EtherCAT {EtherCAT Master SoftMotion) 0 I Tonoo ‘
ExtCard {ScanModule] &0 | 10590
= [ Shemer Eemen | 1 = |
{] EtherNet IP_Scanner (EtherNet/IP Scanner) 3
(@ as7iEm (ASTIETP) eth2 |192.1682.10 |
"3 SoftMotion General Axis Poal L 1
P address 192,18, 1 . 10
Subnet mask 255 . 255 . 255 . 0
Defoult gateway oo 963 - i 1 |
MAC address

E4:73:.05:04:08.C8

i

Step 9 Double-click AS71EIP to set its address (based on the actual address of the coupler) (the default is

192.168.1.10).

ﬂ Library Manager
[8] PLc_PrG (PRG)
= @ Task Configuration
=& EtherCAT Task
@] pLc_PRG
@ MainTask
D Variable usage
D Version relation check
B ™_+s10 (M-+s10)
+ () EtherCAT (EtherCAT Master SoftMotion)
[ Extcard (ScanModule)
= [ Ethernet Ethernet)

(@ As71ewP (as71EIP)
3 softMotion General Axis Pool

= [ EtherNet_IP_Scanner (EtherNet/IP Scanner)

Devices v X [ Ethernet
=) Untitled15 5
=@ Device (AS71PLC2008) Fault diagnosis
D Auto scan = |
2, Fault diagnosis summary Ll
T 3]]] ELC o Connections
= ) Application
2. DifferentialMonitor Assemblies

User-Defined Parameters

Log

EtherNet/IP I/O Mapping
. EtherNet/IP IEC Objects

Status

Information

[ EtherNet_IP_Scanner

({ As71EIP x| Device 3 SoftMotion General Axis Pool

Address Settings

IIPaddfess 192 . 168 .

2| Etherilet/IP

[ sootp

MACaddress 00:00:00:00:00:00

Electronic Keying

() Compatibility check

Vendor ID 90 @ Check match
Device type 12 @ Check match
Product code 1502 @ Check match
Majorrevision 1 ® Check match
Minorrevision 1 () Check match

Step 10 With the A-2000 PLC as the master and the AS71EIP coupler as the slave, EtherNet/IP communication is
established successfully.

Devices
=) Untitled15

) Device [connected] (AS71PLC2008)

D) Autoscan

%, Fault diagnosis summary
= &0 pcLogic

=} Application [run]

¥ _ DifferentialMonitor

v 2 X

= (@ Task Configuration
& EtherCAT Task
@) pLc_PrG
& MainTask

Y variable usage

) Version relation check

B ™ _ssio (M+s10)

+ £ EtherCAT (EtherCAT Master SoftMotion)

i ExtCard (ScanModule]

() Ethemet (Ethernet)
() EtherNet_IP_Scanner (EtherNet/IP Scanner)
(@ As71EIP (AS71ETP)
"3 Softhotion General Axis Pool

[ Ethernet [ EtherNet_IP_Scanner (i As71E1P x| [{] Device 3 SoftMotion General Axis Pool
Fault diagnosis Find Filter Show all ~ ok Add FB for [0 Chani
ol Variable Mapping ~ Channel Address Type Current Value
= [ Exdusive Owner
Connections % slot1_1616DP_IN %IW18 UNT 0
= slot2_1616DP_IN %IW19 UINT 0
Assemblies 5-% slot1_1616DP_ErrID %IW20 UINT
*» Bt %IX40.0 BOOL
User-Defined Parameters 4 st %x40.1  BOOL
» Bit2 %IX40.2  BOOL
Loy *» 8it3 %DX40.3  BOOL
» Bitd %IX40.4  BOOL
EtherNet/IP 1/0 Mapping » & wxos  IBoo
EtherNet/IP IEC Objects i ] Ao oo
b Bit7 %IX40.7  BOOL
Status » Bit3 %IX41.0 BOOL
: » Bit9 %IX41.1  BOOL
*» Bit10 %IX41.2  BOOL
*» Bit11 %IX41.3  BOOL
“» Bit12 %IX41.4  BOOL
» Bit13 %IX41.5 BOOL
» Bit14 %IX41.6 BOOL
» Bit15 %IX41.7  BOOL
. sot2_1616DP EID  %IW21 UINT
+ "y slot1_1616DP_OUT %QW14 UINT 0
E ) slot2_1616DP_OUT %QW15 UNT 0

5.5.1.2 Generating a Coupler EDS File

Step 1 To configure the AS71EIP station and change its IP address, connect to the device via the USB-C port
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located on the front panel, above the RJ45 port. It is important to power up the module before connecting the
USB-C cable. Otherwise, the station will enter firmware update mode.

Step 2 Open the Astraada A-Series 10 Tool. When the coupler is used with other expansion modules, click Device
Scanning.

= File New Project [} Save Project @ Download Proje A | @ Firmware Upgrade [BL Operation Log | &}

{4 Language @ Help Tip
Installation Information =

v

[H Device Repository

Base Information —  Configuration Parameters  —

ProcessMonitor = log =

Step 3 After device scanning is complete, click Refresh choose correct COM port, click Get Config and Load

9 Device Scanning 1 X
a Connect 24V power

e Connect device by USB
Step 1

e Select the COM in ComboBox
Step 2

Step 3
Confirm device is connected according to the procedure to properly scan for module configurations.

Step 3

ect the correct COM
 ——
Com: COMé6 v N Refresh Get Config
COM6 —
2

3

W Device Scanning

X
o Connect 24V power

e Connect device by USB
Step 1

© select the COM in ComboBox
Step 2

Step 3
Confirm device is connected according to the procedure to properly scan for medule configurations.

Step 3: Select the correct COM
Com:  |COM6

1 ASTIOT16 16315072

Vi Vo
2 ASTIAICE 0x16315083 vin Vo
3 AST1AING 016315081 Vs Vo
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Step 4 The scanned device configuration is loaded successfully.

File New Project [B] Save Project g Download Project £ Device Scanning | 7 Wl = Firmw:

ScanNewProject Installation Information =

ri [cons COM6

1:AS71DT16
2AS71DT16

Step 5 Select Network Settings > Get Config to view the current network configuration of the coupler, which
will be used later to set the coupler IP address. Use the Get Config button to retrieve the current IP address of
the I/O station (2) (the default IP address is 192.168.1.20). A new IP address can be assigned, if required
via the Ethernet Configuration section and applied by clicking OK (3). The new address will become active after
the next power cycle of the I/O station. In this example, the IP address is left as default.

File New Project [&] Save Project ;‘4 Download Project Q Device Scanning | N7 | ‘.-_t_ Firmware Upgrade [, Operation Log | i?,{ Language

[ ScorNewproject

Installation Information

. [connected] COM6

(@ Help Tip

[ Device Repository

~ Adapters
T:AS71DT16 ASHEIE
2:AS71AIC8 ASTIPNS
ASTIEIP
3:AS71AIN4 ASTITCP
~ Digital Modules
AS71DI16
AS71DI32
AS71D016
AS71D032
AS71DORS
AS71DT16
Consumption: 4.27W. Size: W'H'D=75"105"95(mm) input:30 output:2 x1 « Analog Modules
Base Information Configuration Parameters Wiring Diagram 10 Address Mapping Process Monitor Log =
Current Ethernet Configuration Ethernet Configuration
Auto Auto
© Sstatic © Sstatic
P: 192.168.1.20 1P: 192.168. 1 . 12
Mask:  255.255.255.0 Mask: [255. 255 255 0
Gateway: 192.168.1.1 Gateway: [192. 168. 1 . 1|
[ o

Step 6 Right-click AS71EIP and select Export EDS.

= File New Project H Save Project ;‘4 Download Project Q Device Scanning \ N L | ﬁ Firmware Upgrade E Operation Log | {5,{ Language

[ NewProject Installation Information

S71EIP

Communication settings
Online

T:AST1

24571
3:AS71 Move Up
Move Down
Rename
Copy Ctrl+C
Paste Ctrl+V
Delete Del

(@ Help Tip

EEEEEEEE]D

FEFEEEEE

S S

Consumption: 4.27W Size: W*H*D=75105*95(mm) input:30 output:2 x1

Step 7 After the AS71EIP.eds file is generated, save it to the specified path.

[ Device Repository
AS71D032
AS71DOR8
AS71DT16
~ Analog Modules
ST
AS71AQU4
AST1AIV8
AS71AIC8
~ Temperature Modules
AST1RTD4
AST1THCA
~ Counting and position meas:
AST1INO2
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5.5.1.3 Installing a Coupler EDS File

Step 1 Select Tools > Device Repository.

File Edit View Project Build Online Debug | Tools | Window Help
BEed & v~ o X 44 40 48 45X Invtmatic Studio Tool [Device: PLCLogic) ~ @B & ) @ W|[Z2¢="= 3 |o M
'ackage Manager...
@)  Package Manag
Devices v 9 Library Repository... (@ AS71EIP x [ (] Device |3  SoftMotion General Axis Pool
=@ Untnediy [ Device Repository... | |
= (i Device (AS71PLC2008) = Bss Settings
) Auto scan ] Visualization Element Repository
I isualizati i laddress 192 .168. 1 . 20 -
Fault dagnosis summary &) Visualization Style Repository... Ethen\'et/IP
80 pLcogc W License Repository...
] :"’;”""MM . == OPC UA Information Model Repository... G67P
= entialMoni
- License Manager...
i) Library Manager u i = Faddress | 00:00:00:00 :00 : 00
E] PLC_PRG (PRG) £ Device License Reader...
= [# Task Configuration Customize... i
= & EtherCAT Task Options onicKeying
&) pcpre import N.,,E, 1t Opti Compatibility check
& wainTask mport and Export Options...
] Vanébie usoge Scripting *» }dor 90 @ Check match
) Version relation check Edge Gateway = 712 —
ice type eck matcl
Il ™ sis10 (m+is10) Automation Server » —
+({J EtherCAT (EtherCAT Master SoftMotion) Fscdisnests , [ductcode 1502 (@ Check match
[ extcard (ScanModule) —
-@e et Ethemet) Al Assisted orrevision 1 @ Check match
= (i EtherNet_IP_Scanner (EtherNet/IP Scanner) Minorrevision 1 (0 Check match
(@ As71EwP (as71EIP)
3 SoftMotion General Axis Pool

Step 2 Click Install.

File Edit View Project Build Online Debug Tools Window Help

NESE @ o~ EX (ARG IN AT B[
Devices. 3 Device Repository
= ) Unotedis
=@ [_)f"‘":e (As71P.C2008) Lowation  System Repository
D) Auto scan
\, Faut dagnosis summary
= 80 pLC Logic
= ) Appication Installed Device Descriptions

# . DifferentalMonitor
@0 Library Manager
(8] pLc_PrG (PRG)

= @ Task Configuration

String for a ful text search

+ (1 Mescelaneous

= @2 EtherCAT Task * [ Fetdouses
&) pLc_prG + B ror devices
& manTask ¢ @ecs

D) Variable usage # @ softMotion drives
) Version relation check
W mv_rs10 (MHsIO)
% (1] EtherCAT (EtherCAT Master SoftMotion)
@ ExtCard (ScanModule)
= [ Ethernet (Ethernet)
= [{J Etheret_tp_scanner (EtherNet/IP ¢
@ as7iEw (as71E1P)
3 SoftMotion General Aus Pool

Vendor <Al vendors>

Name Vendor  Version

Application [Device: PLC Logic] ~ @ &% , o W
% eneral
Edit Locations...

e

Description

Renew Device
Repository

Close

Step 3 Navigate to the path where the AS71EIP.eds file is located and click Open.
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Step 4 The AS71EIP.eds file is installed successfully.

Installed Device Descriptions

String for a full text search Vendor  <All vendors> v Install...
Name Version Uninstall
$--caN CANbus Export..
+ - CifAl CANopen
+ gt EtherCAT
+ - HP Ethernet Adapter
= = EtherNet/IP Renew Device

+  HP Ethernet Adapter

+ = EtherNet/IP Local Adapter

+ - = EtherNet/IP Module

= == EtherNet/IP Remote Adapter

m AS71EIP Major Revision=16%1, Minor Revision

Repository

16%1 Details...

5.5.2 EtherNet/IP Slave Configuration
5.5.2.1 Configuring the Slave

Assume that one A-2000 PLC is used as the master and another A-2000 PLC as the slave. The slave configuration

procedure is as follows:

Devices vux'

=3 Untitled15
= () Device (AS71PLC2008)
D Auto scan
@, Fault diagnosis summary
=80 pLc Logic
= 0 Application
¥ . DifferentialMonitor
m Library Manager
[£] pLc_PrG (PRG)
(B8 Task Configuration
=& EtherCAT Task
@] PLC_PRG
& MainTask
D Variable usage
D Version relation check
B ™_Hs10 (M+s10)
+ () EtherCAT (EtherCAT Master SoftMotion)
ﬂj ExtCard (ScanModule)
Eﬂ Ethernet (Ethernet)

3 softMotionq %  Cut

Copy
Paste

X Delete

Refactoring

Properties...

[ Add Object

) Add Folder...
Add Device...

Disable Device

Step 1 Select EtherNet/IP Adapter and click Add Device.
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File Edit View Project Build Online Debug Tools Window Help
BEeE &l ~ & L X (MM LS A (M A A < [ | ¥ | Application [Device: PLC Logic] ~ @ &% ) u W[
Devices. v 8 X || [f) Ethernet x [ Device ["a SoftMotion General Axis Pool |
= [ Unttled1s - — — —————————————y
= (@ Device (AS71PLC2008) Cenerall @ Ao Dece X
™ Auto scan ;‘ o
@, Fault diagnosis summary N Name o
= B0 picLoge Ethernet  Action
=0 Application © Appenddevice () Insert device = (O Update device
2. DifferentialMonitor Log
r.-J Library Manage String for a ful text search Vendor  <All vendors> =
[E) PLc_PRG (PRG) Status
= (@ Task Configuration Name Version  Description
=& EtherCAT Task Informat || = (@) Miscellaneous
&) pLC_PRG = [ EtherNet
. & MainTask General EtherNet/[P Adapter  3.5.15.1 A device that works as an EtherNet/IP Adapter. |
) variable usage EtherNet/IP Scanner . 3.5.15.1  EtherNet/IP Scanner
iD Version relation check b | + E‘I Fieldbuses

B ™_tis10 (tM-+s10)

# (i) EtherCAT (EtherCAT Master SoftMotion)

(@ extcard (ScanModule)
[ Ethernet (Ethernet)
"3 SoftMotion General Axis Pool

8 Group by category (] Display all versions for experts only) (] Display outdated versions

Please select a device from the kst above.

®  (You can select another target node in the navigator while this window is open.)

Close

Step 2 After the slave configuration is added, double-click Ethernet, configure the network interface and IP
address, and select eth1 (select the IP address of the network interface that is connected to the master

Devices

device).

- B ox

=4

Unttiedis

= (1) Device [connected] (AS71PLC2008)

1Y Autoscan
. Fault diagnosis summary
= B pLc Logic
= € Application
#.. Differentsonitor
(@ Lrary Manager
|E] PLC_PRG (PRG)
= (8 Task Configuraton
= ¢5 EthercaT_Task
&) rc_pre
& MainTask
[} Variable usage
1) version relation check
B o (me+sio)
# | EtherCAT (EtherCAT Master SoftMotion)
7 Exicard (Scanbiodue)
- 1
i Ethertiel P _Scamner (Etherhlet/I> Scanner)
% Softtotion General Axis Posl

(i) Ethernet x

General
Metwork interface ety

[ rowse.. || 2

Ethernet Device /0 Mapping 1P address 192 .168 . 1 . 11

Ethernet Device [EC Objects Subnet mask 255,255 . 255 . 0

Defauitgateway (192 . 168 . 1 . 1

Log
() Adjust operating system seitings
Satus
Information
s Network Adapters
Interfaces
Name  Descogton P address
o 127001
ethd 0000
usb0 192.168.3.10
3
eth2 192.168.2.10
IP address 192168, 1 .1
Subnet mesk 255 .25 25 0
Default gateway 182 . 168 _ 1 _ 1
MAC address £4:73:05:0408C8
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Step 3 Click Add.

Devices v 2 x (@ Ethernet @ |2 softotion General Axis Pool () Ethertiet_IP_Adapter x -
=3 Untitedss &2
= (@ evice (AS71PLC2008) paraetersetting Connection

D) Autoscan
%, Fault diagnosis summary

Fault diagnosis A Rowhum  C TO, TO, size (BYTE) OT_toSlavelnstanc... ~ OT_toSlavedata size (BYTE)

= B0 ctoge EtherNet/IP Adapter IEC Objects

#.. DifferentiaiMonitor EtherNet/IP Adapter Parameters
(i) Lirary Manager
[ pLc_pra (RG) EtherNet/IP Adapter /O Mapping
= [ Task Configuration
= EtherCAT Task Status
@] pLc_PRG
& MainTask Information Add Delete Edit
D) variable usage
) Version relation check
B ™_tsio (s10) | Name DataType Length(BIT) Help_String
# [ EtherCAT (EtherCAT Master SoftMotion)
(i extCard (ScanModule)

= (i _Ethernet (Ethernet)
[ Etrertet 1p_Adapter (Etheret/p Adspten) |

"3 SoftMotion General Axis Pool

toMaster DataSet

add Delet moveun | move doun
(BT Messages - Total 0 error(s), 1 warning(s), 5 message(s)
Lastbuid: @ 0 ® 1 Precompie o/ G Project user: (nobody) QO
Step 4 The connection is added successfully.
Devices v B x ([ Ethemet [ [ Device % SoftMotion General Axis Pool () Ethertet_IP_Adapter x -
= ) Untitled1s &
= (@ Device (AS71PLC2008) parsngter selting Connection
L] Autoscan Faultdiagnoss A RowNum  ConnectonName TO_t 0.t @®TE) or_t or_t ®YTE)
d :][I = V ) Comecton 0 101 100 100 100

&l PLC Logc EtherNet/[P Adapter IEC Objects
= €} Application

... DifferentiaiMonitor EtherNet/IP Adapter Parameters

() Library Manager

[] pc_prG (PRG) EtherNet/IP Adapter I/O Mapping

= (@ Task Configuration
= & EtherCAT Task Status
&) ric_pr6
& MainTesk Isformation Delete edit

Y variabe usage: tomasterDataset
D) Version relation check
B 510 (vsIo) Name DataType Length(BIT) Help_String

+ @ e GhachTrs St s R R
[ Extcard (ScanModule)
= (@ Ethernet Ethemet)
[ EtherNet_IP_Adapter (EtherNet/IP Adapter)
" SoftMotion General Axis Pool

add Nelete maveun || mave down

[E7 Messages - Total 0 errort:

warning(s), 5 message(s)

Lastbuid: @ 0 ® 1 Precompie o/ G Project user: (nobody) 0x

5.5.2.2 Configuring the Master

Step 1 When configuring A-2000 series PLC as the master, the configuration procedure for EtherNet_IP_Scanner is
the same as that described in section 5.5.1 EtherNet/IP Master Configuration. Right-click
EtherNet_IP_Scanner and select Add Device.

Devices > R x| F
=3 Untitled15 e
= (@ pevice (AS71PLC2008) pa
) Auto scan
@, Fault diagnosis summary
= @0 pc Logc
= ) Application
¥ .. DifferentialMonitor Ett
D Library Manager
[8) pc_pra (PRO) et
= (@ Task Configuration
= & EtherCAT Task St
&) pLc_PRG
& MainTask Inf
1) variable usage
1) version relation check
W ™_tisio (M-+s10)
# (fJ EtherCAT (EtherCAT Master SoftMotion)
[ Extcard (scanModuie)
= [ Ethernet Ethemet)
() EtherNet_IP_Adanter Adaoter)
3 SoftMotion Ge| & Cut
By Copy
Paste

K Delete

Ett

Refactoring »
Properties...

Add Object
) Add Folder..

Add Devi

Disable Device
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Step 2 Select AS71PLC20xx and click Add Device.

Step 3

Step 4

Devices

> & X | [ ethenet x| [f] Dewce [y SoftMoton General xsPool
= Uniitled 15 St | —— = =
= (i Device (as71PLC2008) ek (@ Add Bevice i
) Autoscan n
4, Fault diagnosis summary Ethemey Name o
=80 Picioge Ethernet  Action f
=i} Application | ~ r
N — ol © Append device () Insert device = () Update device i
@ UbeacyMafiager String for a full text search Vendor | <Al vendors> F
[5] PLC_PRG FREG) Status d
= [ Task Configuration Name Version C
=% EtherCAT Task Informat = == EtherNet/TP g
. puc_pre = = EtherNet/IP Remote Adapter "
"2 MairTask I General i == ASTORAMP-08DIO-P-M12 Major Revision=16#1, Minor Revision = 16#1  E
[P variable usage - [T j i i isi E g
[ version refation chedk b | [ as71PLC20xKX Major Revision=15=1, Minor Revision = 16=1 || E
W 10 (M+s1o) 11 Generc EtherNet/P device  4.6.0.0 E
#- [ EtherCAT (EtherCAT Master SoftMotion) F
[ ExtCard (ScanModule) ]
= [ Ethernet (Ethernet) i
5 Etheriiet 1P_Scanner (Ethertiet/IP Scanner) 8 Group by category [ Display all versions{for experts only} (] Display outdated versions e
"2 SoftMotion General Axis Pool T e e o T L H]
#  (You can select another target node in the navigator while this window is open.)
Close

After the master configuration is complete, double-click Ethernet and select eth1 for Network interface
(select the IP address of the master device network interface that is physically connected to the slave

device).

Devices
=13 unededis
= |5 Device [connected] (AS71PLC2008)
D) Autoscan
%, Fault dagnosis summary
= B pciege
= € Apphcation
¥ DifferentiaMonitor
Lbeary Manager
PLC_PRG (PRG)
Task Configuration
= & ethercat Task
&) s _prc
& ManTask
) variable usage
[} verson relation check
W o (vnsio)
[ EtherCAT (EtherCAT Master SoftMotion)

#

"3 Softhotion General Axis Pool

ExtCard lodule)
-E Ethernet Ethernet) | 1
J EtherNet IP_Scanner (EtherNetTP Scanner)

= 8 x| ethemet x

| [ enera
Ethernet Device /0 Mapping
Ethermet Device IEC Objects
Log
Status
Infarmation

General

Networkinterface  ethl Browse... || 2

1P address 192 0168 . 1 . 10

Subnet mask 255 . 255 , 285 . 0
Defautgateway 192 , 188 . 1 . 1

[ Adpust operating system settings

Metwork Adapters

Interisces

Name  Descrpton [P address
0] 127001
ethD 0000

192.168.3.10

152168210

IP address 192,168, i .10
Subret mask 55,2 250
Default gatewsy 192.168. 1 .1
MAC address. E4 720504 DBLCE
oK Cancel

Configure the IP address of the A-2000 PLC slave. Use the IP address of the network interface on the slave
device that is physically connected to the master. This completes the A-2000 PLC master configuration.
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Devices v 2 x| @as1x
=3 untitledis ¥,
= (i pevice (as71PLC2008) fRene Address Settings
D) autoscan
2 Fault Connections 1P address 192 . 168 . 1 Etherr!e‘t/| P.
= Bl rLcLoge assemblies
= € Application
%.. DifferentiaiMonitor User-Defined Parameters @ noom
ﬁ Library Manager MACaddress | 00: 00:00:00 : 00 : 00
[E) pLc_PRG (PRG) Log
= (@ Task Configuration
= & EtherCAT Task EtherNet/IP 1/O Mapping Blectronkc Keying
$?’n?HEMG EtherNet/IP IEC Objects () Compatibility check
D Variable uiage Status Vendor ID 902 B Check match
‘D Version relation check —
. TM_HSIO (TM-HSIO) T Device type " @ Check match
+ [{J EtherCAT (EtherCAT Master SoftMotion) Product code 750 B Check match
A ExtCard (Scantodue) - —
= Cﬂ Ethemnet (Ethernet) ) Major revision ‘1 8 Check match
= EtherNet P Scanner (EtherNet/IP Scanner) Minorrevision 1 (0) Check match
‘ () AS71PLC20R%Y (ASTIPLC20XX) I o
"3 softMotion General Axis Pool

Step 5 Run the master program. The communication status is normal.

: ~ 3 X | [ As71 x|
=) Untifled1s -

= ﬂi Device (AS71PLC2008) Genaral Find Filter Show all = dp Add FB for IO Cha
; Auto scan - Variable Mapping Channel Address Type Current Value  Prepar
" Fault diagnosis summary = [ Connection_0
=&l PLC Logic Assembliss + InputData w1 umT
£} Application - InputData w2 UINT
“®  DifferentisMoritor temDeflies P # e S e o i
() Library Manager T + InputData wIWa UINT
-] pLc_PRG (PRE) + IrputData wlws uNT
= [ Task configuration EtherNet/IP 10 Mapping & Iputbsta  %IWE
=8 EtherCAT Task & InputDsta HIWT
L e EtherNet/IP IEC Objects % e e
! 8 MaiTask . % InoutData  WIWe
D) variable usage b Mpiitats W
) Version relation check Information InputData W11

TroutData W12
InputData %IW13
InputData HIWIS
InputData IS
InputData FlW 16
IrputData WIW T
InputData RIWis
InputData HIWS
InputData FIW20

- Il ™_Hsto (TM-Hs10)

+-[if] EtherCAT (EtherCAT Master Softiation)
[ ExtCard (ScanModule)

Ethernet {Ethernet)

O I e

P
FE T I T F T T I I ST IFSF IS S

*

' " SoftMation General Axis Poal

(8855558858888 8¢8

[ 1 Reset Mapping bles  Uze parent device ssttng

Step 6 Write 100 to the OutputData of the master device.

Devices > 3% AS71 x|
& "’::z T— Ene Find Filter Show all - dAddE
@ Auto scan Connectians Variable Mapping Channel Address  Type Current Va
%, Fault diagnosis summary + 4y InputData SLIW4E UINT 0
* @ggl"gi‘ Assemblies e ] InputDats %A UINT 0
£ ;mp pl:::f::r::almnimr User-Definad Parameters 1 :, o i i :
- (il Library Manager i K’ OutputDats  %QW1 UINT
| PLC_PRG {PRG) Log 2 et O B il s
i= Task Configuration i OutputData wQW3 il e
= EtherCAT Task EtherNet/IP /O Mapping +-"p OutputData  %QW4 UINT 0
LB pLe PR E ] OutputData  %QWS UINT 0
T iy EtherNet/IF IEC Objects FRLS OvputData | %6 pp— p:
[P Variable usage _ ] OutputData  HQW7 UINT 0
{1 version relation cherk + "y OuputData  %QWS UINT 0
Wl ™ +sto (+is10) Information + g OutputDats  %QWS UINT 0
+ (4] EtherCAT (EtherCAT Master Softvotior) FLN oupuDats  %QWI T P
- ExtCard (ScanModule) 4 "g OupuData  %QW1L LINT 0
= [ ethernet (Ethernet) -
= ] OutputData  %QW12 UINT o
] + "9 OutputData  %QW13 UINT 0
"% SoftMotion General Axis Pool 5" OitpuDts, | Yewid ekl G
#- T OutputData  %QW1S UINT 0
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Step 7 Run the slave program and select Enable 2 (always in bus cycle task). The slave displays the received

value 100, indicating successful communication.

File Edit View Project Build Online Debug Tools Window Help Y
S E & o BX A ALIN 97N - 3" |8 | Application [Device: PLC Logic] ~ ©% n N : ®
Devices v B X [ Ethernet (f Device (1) EtherNet_1P_Adapter x <
= -
_.)l wg;d;wu : - s setting Find Filter Show all - B
) Autoscan S Variable Mapping Channel Address  Type Curr A
4, Fault diagnosis summary =% Conn0_toSlave0 %IB1 ARRAY [1..100] OF BYTE Only subelements .
= B pLC Logic let/IP Adapter Parameters + Ay Conn0_toSlave0[1] %IB1 BYTE
= Application [run] g %y Conn0_toSlave0[2] %IB2 BYTE 0
(@i Library Manager leymAdapter /o Magping + 4 Conn0_tosSlave0[3] %IB3 BYTE 0
[£] Pc_prG (PRG) + % Connd_toslave0[4] %84 BYTE 0
= [@ Task Configuration + 4 Conn0_toslave0[s] %IBS BYTE 0
& EtherCAT Task ation + 4 Conn0_toslave0[s] %86 BYTE 0
= 2 MainTask + 4 Conn0_toslave0[7] %IB7 BYTE 0
&) pLc_PrG E2 Conn0_toslave0[8] %IB8 BYTE 0
1) variable usage o ] Conn0_toSlave0[9] %IBY BYTE 0
) Version relation check + 4 Conn_toslave0[10] %IB10 BYTE 0
B ™ _ts10 (M+s10) * Conn0_toSlave0[11] %IB11 BYTE 0
A [f) EtherCAT (EtherCAT Master SoftMoti * Conn0_toSlave0[12] %IB12 BYTE 0
() ExtCard (ScanModule) + 4 Conn0_toSlave0[13] %813 BYTE 0
= 3 (@ Ethemet (Ethernet) % Conn_tosSlave0[14] %IB14 BYTE 0
(@ EtherNet_IP_Adapter (EtherNet/ * Conn0_toSlave0[15] %IB1S BYTE 0
'3 Softhotion General Axis Pool + % Conn0_toslave0[16] %IB16 BYTE 0
=% Conn0_toSlave0[17] %IB17 BYTE 0
. L ] Conn0 _toSlave0r181 %IB18 BYTE 0 R NS
[ = updatevanablesl Enabled 2 (shways in bus cyde task) '
# = Create new varisble “# =Mapto existing variable
Bus Cyde Options
Bus cycle task Use parent bus cyde setting Recreate required tasks
< > < >
Bl Messages - Total 0 error(s), 0 warning(s), 27 message(s)
Core:17% Memory:52%  Device user: Anonymo buid: @ 0 ® 0  Precompie & RUN Program loaded Program unchanged Project user: (nobody) @
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6 Diagnosis

6.1 Diagnosis Overview

Diagnosis is intended to quickly locate errors that occur during PLC operation and find solutions according to the
error information and status. The diagnostic interface of Astraada A-2000 Studio can only be obtained and displayed
after logging in to the PLC. The Astraada A-2000 Studio programming system supports the diagnosis of various
communication devices and can generate fault information, offline information, and other information according to
the actual running status of each communication device. The module types involved in fault diagnosis mainly
include: CPU, ModbusRTU, ModbusTCP, EtherCAT, etc. The Astraada A-2000 Studio programming system mainly
provides four diagnosis routes: configuration diagnosis, diagnostic information list, device self-diagnostic
information list, and diagnostic programming interface. All diagnoses are obtained through fault code analysis, and
the fault codes correspond to the diagnostic programming interface.

In the configuration, different icons represent different diagnostic states of each communication module: running,
standstill, and fault.

: Indicate the running state. The device has no faults.
A Indicate the standstill state. The device is not running.

: Indicate a fault state. In EtherCAT, it indicates that a fault has occurred but has been cleared. In Modbus, it is
displayed as a device in a fault state.

£ | Indicates a fault status. In CANopen, this means that a fault occurred but has been cleared.

The running state of the device can be directly viewed in the configuration.
6.1.1 Fault Diagnosis

Fault diagnosis can be used to display fault information of all devices, and provide detailed description of relevant
fault information and methods for troubleshooting the causes. It can also provide more detailed diagnostic
information for special situations. After the device is connected, double-click Fault Diagnosis Summary in the
device tree to open the device fault diagnosis interface. The fault diagnosis interface is shown in Figure 6-1.

Figure 6-1 Fault Diagnosis Summary

0, Fault diagnosis summary X
Device Type ALL * | Module Name ALL ~ @ Quary | §pRefresh & Clear <) Export EXCEL | Statistics of fault information 4

Device Type Module Name Error code Error name

» Modbus_TCP _Savel |
Modules AS71A0U4 Er0032-2003 Module Output Port Power Fault
Modues ASTIAING £r0032-0015 Chanel 0 Signal Source Open Crauit Faut

ModbusRTU Modbus_Slave1 Er0040-0005 Communication Timeout, communication time exceeded the maximum time set by the user communication error occurred

The Device Type window displays the current fault type and provides the fault display filter function, which can
display fault information by device type. Device types include CPU module, Modbus module, Modbus TCP module,
and local module. You can select a different device type, and the diagnostic display list will show the corresponding
type of diagnosis. All device diagnoses are displayed by default.
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®  Search: Search for matching fault information based on the device type or module name.
®  Refresh: Used to refresh device fault information.

®  Clear: Clear the fault information in the table.

e  Export to EXCEL: Export fault information in the table.

e  Fault Information List: mainly used to display specific module fault information, including device type, module
name, and fault information. Device Type: Filter a certain type of faulty bus device;
Module Name: Filter faulty devices with a specific name.

® Detailed Information window: When a certain piece of fault information is selected in the Fault Information List,
the detailed information of the fault will be displayed in the detailed information window, which includes three
options: Error Details, Troubleshooting, and In-depth Diagnosis. The first column of Error Details describes the
possible cause of the fault, followed by four additional items, which are mainly used to provide more
information about the fault; Troubleshooting is used to provide specific operation methods for cause
investigation; and In-depth Diagnosis describes some complex errors that require more detailed information
for troubleshooting.

6.2 Device Self-diagnostic Information List
6.2.1 Modbus RTU Diagnosis

Modbus RTU supports two serial ports: Modbus serial ports 0 and 1. Modbus serial port 0 or 1 can be used as a
Modbus master or slave.

When the Modbus serial port is used as a master, slaves (remote slaves) can be added to the master. On the slave
configuration interface, each slave has an “Error Diagnosis” interface, which details the parameter with an error.

When the Modbus serial port is used as a slave, there is also an “Error Diagnosis” interface to display
communication errors between the slave and the master.

6.2.2 Modbus TCP Diagnosis

The PLC can be used as a Modbus TCP master or slave. When Modbus TCP is used as the master, slaves (remote
slaves) can be added to the master. On the slave configuration interface, there is an “Error Diagnosis” interface,
which details the parameter with an error.

When ModbusTCP is used as a slave, there is also an “Error Diagnosis” interface to display communication errors
between the slave and the master.

6.3 Online Log

An online log displays program, device, and system-related log information online in real time after connection to
the PLC device. This function is used to help you quickly locate errors, solve problems timely, and ensure the normal
operation of the device.

Login to the PLC: Click Login. When the software and PLC are connected, the log function will be started. The log
interface is as shown in Figure 6-2.
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[ pevice x

Figure 6-2 PLC Log

Communication Settings *) 12 warning(s) [0 457 errors) [ ) 0 exception(s) [@ 651 | @ 0.debug <Al - logger B
[ Offline logging [ UTC time
Applications = -
Severity  Time Stan_ " = )| Deseription Component

Backup and Restore o 14.07.202406:52:57.320 NetID 0: CAN driver signals BusAlarm. CANbus I
i 4] 14.07.202406:52:57.320  NetD 0: Bus State: BUSOFF CANbus

] 14.07.202406:52:57.314  NetID 0: No more Busalarm. Canbus
Leg L] 14.07.202406:52:57.314  NetlD 0: No more bus error. Canbus

[+] 14.07.202406:52:56.329  NetID 0: CAN driver signals BusAlarm. CAnbus
REC Hinas =] 14.07.2024 06:52:56.325 MNetID 0: BUS State: PASSIVE CANbUS
—— ] 14.07.202406:52:56.315  NetID O No more BusAlarm, CANbus

L] 14.07.202406:52:56,315  NetD D: No more bus errar. CANbus
Users and Groups ] 14.07.202406:52:55.326  NetID O: CAN driver signals BusAlarm. CAnbus

The meanings of the parameters in the Toolbar of the interface are listed in the table below.

Parameter Name

Parameter Description

Warning/Error/Exception/Info/Debugging | Display and filter different levels of information during

Information diagnosis.
Clear the currently displayed diagnostic information. After
Clear clearing, when there is new log information, the system will
refresh the latest information.
Export Export all log information in CSV format.
Import Import log information.
Refresh Refresh and view log information.

All Components

View the log information of all components, or choose to
display the log information of a single component.

Offline log

Import the saved log information in CSV format in offline
state.

The meanings of the parameters in the table of the interface are listed in the table below.

Parameter Name Parameter Description
Class Display the level of information.
Time Display the time when the information is generated.
Description Describe the phenomenon and cause of the error.
Component Display the component where the error occurred.

6.4 Diagnostic Programming Interface

The diagnostic interface library CmpErrDiagnose provides a solution for obtaining diagnosis in the user program. It
can determine the diagnostic information of each device module in the user program and make relevant processing.

The diagnostic programming interface exists in the form of a library and can be added in Library Manager, as

shown in Figure 6-3.
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Figure 6-3 Adding a Diagnostic Programming Interface Library

|l 'L_ﬂ Device m Library Manager X
iAdd Library % Delete Library | [%f Properties 73 Details | 5] Placeholders | (il Library Repository @ Icon legend..

Name

Mamespace

Effective version

& | CAA CiA405 = CAA CiA 405, 3.5.15.0 (CAA Technical Workgroup)
-8 casp 3.5.15.0 (CAAT

[ cmperriagnose, 1.0. 1.0 @NvT)

[ rec arAccess, 3

& Solutions GmbH)

4

=131 CmpEmDiagnose, 1.0.1.0 (IWVT}
=) ErrCodeDataType
al: CpuErrCodeStruct
1 IoErrCodeStruct
. Ql; ModbusMasterErrStruct
O;: MedbusSlaveErrStruct
=2 ErrFunctionBlock
CPU_ERR_DIAGNOSE

=] 0 _FRR DUAGNOSE CPU_ERR DIAGNOSE #.10.0.0 (35 - Sma
MODBUS_RTU_MASTER_DIAGN LibBFary’is not signe

Inputs/Outputs  Graphical Documentation

FUNCTION_BLOCK CPU_ERR_DIAGNOSE

Name Type
* xEnable BOOL
B CpuErrData

"% xDone BOOL

rt Software Sclutions GmbH)

|£] MoDBUS_RTU_SLAVE_DIAGNOSE
[£] MODBUS _TCP_MASTER_DIAGNOSE
MODEUS_TCP_SLAVE_DIAGNOSE

Inherited from Address Initial
FALSE

POINTER TO CpuErrCodeStruct

The diagnostic programming interfaces corresponding to CPU, ModbusRTU, and ModbusTCP are provided. Each
type of diagnosis corresponds to a set of function blocks for obtaining the corresponding error codes. The custom
diagnostic results and states in the diagnostic data are displayed in ErrCodDataType (as shown in Figure 6-3). For
example, Figure 6-4 shows the Modbus master diagnostic function block, with three slaves added to the serial port
1. The strRtuDia is declared as a structure array, and each array corresponds to the fault information of a slave
channel. The diagnostic result is that the slave 1 has two channel errors, and slaves 2 and 3 each have one channel
error. Figure 6-5 shows the parameters of the Modbus master diagnosis function block.

Figure 6-4 Adding a Modbus Master Diagnostic Function Block

+ Ly[7] EtherCAT_Master_SoftMotion (EtherCAT Master !
Iﬂ Modbus_RTU_Slave Device? (ModbusDevice 2)

=43 [{ Modbus_Master1 (Modbus Master1)

b ._ﬂ Modbus_RTU_Slave1 (Modbus Slave 1)

0 Modbus_RTU_Siave1_1 (Modbus Slave1)

U () Modbus RTU_Slave1 2 (Modbus Slave1)
[ ExtCard (ModuleScan)

= [{) Modbus_TCP_Master2 (Modbus TCP Master2)

% [ Modbus_TCP_Slave2 (Modbus TCP Slave2)

5] RTCandDiag X

Expression Type Value F
+ @ RTC_MOD_1 RTC_Mod
= & ModbusDiag CmpErrDiagnose MODB. ..
*p xEnable BOOL TRUE
4% Comld BYTE 1
* " ModbusErrData POINTER TO ModbusM. . 16+AEBDDESS
"# xDone BOOL
= & strRtuDia ARRAY [1..8] OF CmpE...
= & strRtuDia[1] CmpErrDiagnose Modb, ..
P MainEmr BYTE 64
# Sonkrr WORD 5
$ ErrSaveld BYTE 1
= ¢ strRtuDia[2] CmpErrDiagnose Modb. ..
# MainErr BYTE 54
# SonErr WORD 5
# ErrSlaveld BYTE 1
= ¢ strRtuDia[3] CmpErrDiagnose.Madb. ..
# MainEmr BYTE (2]
# Sonkrr WORD 3
# ErrSlaveld BYTE 2
= @ strRtuDia[4] CmpErrDiagnose.Modb. ..
# MainEmr BYTE 64
# SonErr WORD 5
# Errslaveld BYTE 3
= @ strRtuDia[S] CmpErrDiagnose.Modb. ..
# MainErr BYTE ]
# SonErr WORD =0
# ErrSlaveld BYTE ]
=

¥ @ SURtIDaleT

CmnFriiiaonnse Modk.
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Figure 6-5 Description of Modbus Master Diagnostic Function Block Parameters

Inputs/Outputs  Graphical Documentation

FUNCTION_BLOCK MODBUS_RTU_MASTER_DIAGMOSE

MName

uEnable

Comld
ModbusErrData

& &L

xDone

Type Inherited from Address  Initial
BOOL FALSE
BYTE

POINTER. TO ModbusMasterErrStruct

BOOL

6.5 Application Diagnosis

The programming language used by Astraada A-2000 Studio has the characteristics of high execution efficiency and
flexible programming, but it also has high requirements on users’ programming ability. When writing programs, you
need to avoid abnormal operations such as illegal pointer access, division by 0, array out of bounds, implicit type
conversion, and infinite loops; otherwise, the PLC system may be executed abnormally or even crash. This chapter
mainly provides troubleshooting methods for exceptions that may occur in the PLC. You can refer to them according

to actual conditions.

After compiling a project, the Astraada A-2000 Studio software displays the compilation output error information by
default. In the compilation output window, you can view the compilation errors. Double-click the error display line to
locate the error code, as shown in Figure 6-6.

File Edit View Project Build Online

Figure 6-6 Locating an Error Code

Debug Tools Window Help

&= =] By YR Lt (=ML Application [Device: PLC Logic] ~ ©F
Devices v & x m Library Manager ';] PLC_PRG X | [ Device
=3 Untitled1s - 1 PROGRAM PLC_PRG
= (@ Device (AS71PLC2008) VAR
8 Status: DINT;
Auto scan
Fault diagnosis summar .0::5M3_Banic.MC._Powex;
o ¥ elocity 0: SM3_Basic
= & pLC Logic
=) Application

¥ . DifferentialMonitor
i) Library Manager
[E] PLC PRG (PRG)
= (& Task Configuration
= & EtherCAT Task
8] PLC_PRG
£ MainTask
™ Variahle 11sa0e
Messages - Total 2 error(s), 0 warning(s), 0 message(s)
Build

100% |

~ |@ 1error(s) |® 0warning(s) | @ 0message(s) | X ¥

Description

———Build started: Application: Device. Application -

Tuoifucode.
”D C0189: '}’ expected instead of 'END_IF' ]
Compile complete -- 1 errors, 0 warnings

Project  Object Position

Untitled15 “mc_we [Device: PLC Logic: Application] Line 3, Column 1 (Imp)) |
]

[Build complete -- 1 errors, 0 warnings : No download possible

Algorithm library error message: Switch to Library Manager by the same method to view the algorithm library
error message, as shown in Figure 6-7. Open Library Manager, as shown in Figure 6-8. If this library is not used,
you can delete it; if it is used, you need to install the algorithm library manually with Add Library button or

Download Missing Libraries.
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Figure 6-7 Library Manager-related Prompt Messages

File Edit View Project Libraries Build Online Debug Tools Window Help

BHEE & o = 4 BEx (MM A 9% 8 B9 [ # | Application [Device: PLC Logic] = @8 ©F ) m W [[=

T M| =

{
Devices - ¢ x| fiff ubrary Manager x| [5] PCPRG | [ Deviee | ~ | propertes -1
Untitied1s ~ | |IE¥ Add Library > Delete Library | Properties = Details | 5] Placeholders *$ Library Parameters...  Fiter + | ¥$ Sortby v £ Sortorder -
Device (ASTIPLE2008) ety aplseat e b e et Propety Value
1) Auto scan
4, Fault diagnosis summary. Nemg NEmeies
= B0 PLC Logic i [l cmpHSIO_SM = mpHSIO_SM, 1.0.0.8 (INVT) WT_HSIO
= ) Application - [ 10DrVEtherCAT = I0DvEtherCAT, 4.1,0.0 (35 - Smart Softwere Solutions GmbH) ToDrvEthercailib |
L & IoDrvEthernet = loDrvEthernet, 4.2.0.0 (35 - Smart Software Solutions GmbH) ToDrvEthernet
(I Jocteniard = lodtandard 2.2 05.0 Geter) ToStandard
o ey o L|i M3, Basic. = 53, Basle, 420 0.0 CRRESYS) I SM3 Basc
g Task Configuration
=& EthercAT Task
& PLC_PRG
& MainTask x
™ varizhle nsane

Build ~ |©@ Serrorfs) |® 1 waming(s) | @ 1 message(s) | X ¥
Description Project  Object  Position
-~ Buid started: Appiication: Device.Application ——
Untitled 15
Untitled15 PLC_PR.., Line4(..
Untitied15 PLC_PR... Line5 (..
Untitied 15 PLC_PR... Line 6 {..
€ C0035: Program name, function or function block instance expected instead of MC_Power_0' Untitied15 PLC_PR... Line 1, ...
€ coo46: Identifier 'Axis' not defined Untitled15 PLC_PR... Linel,...
Compile complete -- 5 errors, 1warnings
Buid complete — 5 errors, 1 warnings : No donrioad possbie
(B Messages - Total & emror(s), L wamning(s), 1 message(s)|
. Lastbuld: € 5 @& 1 Precompie € @ Project user: {nobody) [ BE~

Figure 6-8 Viewing a Missing Library, and Adding or Removing a Library

) n Library Manager X =

PLCPRG |

Add Library X Delete Library 57 Properties - Details ¥4 Tryto Reload Library = & Download Missing Libraries
Libraries used in application 'Device.Application’

53] Placeholders P L

Name Namespace Effective Version
®--[Ld 3SLicense = 3SLicense, 3.5.10.0 (3S - Smart Software Solutions GmbH) _3S_LICENSE 3.5.10.0
£ IoStandard = (not resolved) IoStandard
®--|[& SM3 Basic = SM3 Basic, 3.5.8.0 (35S - Smart Software Solutions GmbH) SM3_Basic 3.5.8.0
+ [&N SM3_CNC = SM3_CNC, 3.5.8.0 (3S - Smart Software Solutions GmbH) SM3_CNC 3.5.8.0

I! SM3 Robotics Snotrmg

[ sM3 Robotics Visu = (not resolved)

| sM3_Robotics
SM3_Robotics_Visu

Library is not available

v

5] PcPrRG (i) Library Manager x |

Add Library > Delete Library | *' Properties = Details | & Download Missing Libraries |51 P Library i Library @ Icon Legend..
L Devi
Name Namespace Effective Version
L 3SLicense = 3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) _3S_LICENSE
& 1oStandard = (not resolved) ToStandard
2 sM3 Basic = SM3 Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH) SM3_Basic
2 sM3_oNC = SM3 CNC, 3.5.8.0 (35 - Smart Software Solutions GmbH) SM3_CNC
|_ SM3, Robgh(s = (ngt resolved SM3_Robotics
2 $M3 Robotics Visu = (not resolved) SM3_Robotics_Visu
& Download missing libraries X
Library Status Download URLs
3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) [ Missing desys.com/CODESYSLibs/35
SM3_Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH) || Missing desys.com/CODESYSLibs/35
SM3_CNC, 3.5.8.0 (35 - Smart Software Solutions GmbH) ' Missing d /CODESYSLibs/35
Standard, 3.5.9.0 (System) ! Missing d m/CODESYSLibs/Sy:
Close
T
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O
O
O
O
O
O

Library

3SLicense, 3.5.10.0 (3S - Smart Software Solutions GmbH)
SM3_Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH)
SM3_CNC, 3.5.8.0 (3S - Smart Software Solutions GmbH)
Standard, 3.5.9.0 (System)

SM3_Shared, 3.5.5.0 (3S - Smart Software Solutions GmbH)
SM3_RBase, 3.5.8.0 (3S - Smart Software Solutions GmbH)

Status

Installed
Installed
Installed
Installed
Installed
Installed

EEEEERT

Download URLs
https://store.codesys.com/CODESY:|
https://store.codesys.com/CODESY!|
https://store.codesys.com/CODESY|
https://store.codesys.com/CODESY!|
https://store.codesys.com/CODESY!|
https://store.codesys.com/CODESY!|

Close

6.6 Handling of PLC Program Running Exceptions

6.6.1 Common Exceptions and Solutions

You may encounter the following exceptions during the process of writing and debugging software:

case, you need to set the PLC toggle switch to stop and then power it on again.

the error “Program download exception”, as shown in Figure 6-9.

Figure 6-9 Program Download Exception

After downloading the program, the programming software cannot scan the corresponding PLC device. In this

When you download a program or after running for a period of time, the PLC information display bar prompts

Lastbuild: € 0 8 0

At this time, you can see that there is a type error on the log interface, and the program cannot run

Precompile

shown in Figure 6-10.

o [ s [ Progemicaded BCEPTION |

Program unchanged

normally, as

File Edit View Project Build Online Debug Tools Window Help Y
NS H & o ~ X MMt MS R 97 3+ (3 | #% | Application [Device: PLCLogic] ~ @5 @ ) w W [[E6=¢== & | M
Devices v 3 X | i m Library Manager g] PLC_PRG ({) Device x| EtherCAT Task ['§ MainTask E Task Configuration Properties v 3 X
= [ Liatitledis. - =  Fiter ~ | % Sortby ~
_‘I‘:’ﬂ = GSTHes) l ‘ Communication Settings | Components ~ | F 1)1|© 118 |E)5|® 617 0 | Search in messages & o St oo
=S 1
I Severi Time St Descripti c
Brremrseapy— et everity  Time Stamp escription ompon Property \
A, Fault diagnosis summary . € 02.10.2026 11:03:23.... *SOURCEPOSITION* App=[Application] area=0, offset=404364 CmplecTa
=80 pLc Logic Backup and Restore € 02.10.2026 11 . “EXCEPTION® [/ occurred: App=[Application], Task=[ AT_... CmplecTa
= € Application [stop] ! © 0210206 11 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... ToDrvEthe
¥ . DifferentialMonitor Files o 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
@ Library Manager (=] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
‘31 PLC_PRG (PRG) I Log ] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
= (&4 Task Configuration [} 02.10.2026 11:03:06.... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com.... IoDrvEthe
s 9@ EtherCAT Task PLC Settings © 02102026 11 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
8] pLc_Pre T [x] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
S mainTask | © ©  0210.2026 11 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
D) variable usage I . [ 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IToDrvEthe
D) Version relation check I o 02.10.2026 11:02:46.... Checking slaves: perhaps siave(s) missing, mismatch to configuration or no com... IoDrvEthe
A i
Sl ™_ts10 (4+510) AccessRights (<] 02.10.2026 11: . Chedking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
A\ [ EtherCAT (EtherCAT Master SoftMotion) . (<] 02.10.2026 11 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
14 @3 ExtCard (ScanModuie) Symbol Rights ©  0210.2026 11 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
= GUI'EMM‘ (Ethernet) o= — [x] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
A [f] EtherNet_IP_Adapter (EtherNet/IP Adapter) 3‘:“,:‘[:6'::‘;‘“ orficense © 02102026 11 . Chedking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
53 SoftMotion General Axis Pool - O 02.10.2026 11: . (Checking siaves: perhaps slave(s) missing, mismatch to configaraion or o com... | IoDrvEthe
IEC Objects ] 02.10.2026 11:02:18.... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
Watch 1 v B x
Expression Application 1
@) Breakponts | f7 Watch 1
[E Messages - Total 0 error(s), 0 wamning(s), 2 message(s)|
Core:13% Memory:51% Device user: Anonymous  astbuid: © 0 ® 0 Precompie , & [ NEIENN IS Program unchanged Project user: (nobody) @2

When you download the program, a dialog box prompting “Download Failed” pops up, as shown in Figure 6-10.
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Figure 6-10 Program Download Failed Prompt Dialog Box

Invtmatic Studio X

@ Download failed: PLC in exception. See Log Fage in Device Dialog for detzils

ok | Details...

Three causes lead to the above exception:
1. Null pointer (i.e. the pointer value is equal to 0).

Figure 6-11 Prompt of a Program Download Exception Due to Invalid Pointer Reference

Kl iRtu 12 ] :=0;
END_IF

10{es uiDate[2][ & | := pOut” .
! IF diCountValue[iRtu 12 [ @ ]
IF diCountValue[L][_® ] »= 754%

IF diCountValue[2][_ @0 ] >=

IF diCountValue[3][_ @& | >=

19995 AND diCountValus (O] @
AND diCountValue[L1][[ @ ] <= &
5 AND diCountValue[2][__© |
595 AND diCountValue[3][ @

g iMasterPLC Xin[ & | :=1
17| END IF ) o
18 END_IF | 100 % |y
Watch 1
Expression Application Type Value Prep

@ Watch 1 :@_Breakpolnbs
: Anonymou thuld: €0 ® 0 Precompile Tf _ _ Program unchanged
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2. Division by 0.

Figure 6-12 Prompt of a Program Download Exception Due to Division by 0

= = =

| -
1| susoolEENE : 3
sM200] EEIEL |
SM4001 DA ¢
5 iRtu 173 ] == iRtu I[TT ] +1:
B &l IFiRtu 13 ] > 1000 THEN
™ iRtu 1] == 0;
:| END IF
5|2 uwibate[2][ 0 |+~ 10/pluc[ 0 | -
g 0t IF diCountValue[iRtu 13 JI[_ @ | »= 79995 AND diCountValue[0] 100 % {[E%
< »
Watch 1
Expression Application Type Value Prepa

| Bl watch 1 E@IEreakpoints

: Anonymou tbuld: € 0 ® 1 Precompile rl-_ Program unchanged

3. Array out of bounds.

Figure 6-13 Array Out of Bounds

| = i

pout[ 7 ] :=7;
bipate (pout T I[FE] := 10;

1M e

E IF diCountValue[O][___ @ | »= 75555 AND diCountValue[0][
5 IF diCountValue[l][ @ | »>= 35 AND diCountValut
1g IF diCountValue[2][ @  :

9995 AND diCount?

[+ T OO

For a null pointer and division by 0, the monitor program will directly prompt them when running, but for the array
out-of-bounds, the program can still run normally. The troubleshooting steps are as follows:

6.6.2 POU for implicit checks

Step 1 Right-click Application, and select Add Object > POU for implicit checks, as shown in Figure 6-14.

Figure 6-14 Adding a POU for Implicit Checks
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Step 2 On the pop-up interface, check Bound checks and click Add, as shown in Figure 6-15.

Step 3 Log in to the PLC, stop the program, add breakpoints in the code “CheckBounds

=5 Untitleds 64
= Device (TPE210-xxxx)
a Fault diagnosis summary

‘[ modbusDevice2 (ModbusDevice)

EtherCAT X0 (EtherCAT Master SoftMation)

CANbus (CAMbus)

CANopen_Manager (CAMopen_Manager)
(i pAz00_Drive (DAZ00 Drive)

" SoftMotion General Axis Poal

1=-E1f) PLE Logic
P & Cut
il Liorary Manager Copy
plcprc prey | Paste
AF] poU (PRG) ¥ Delete
#+ 4, Recipe Manager Refactoring
o d
2 Symbol Configurat ——
= [ Task Configuration | _
&8 EtherCAT Ta: i) Add Object » |[@ Alarm Configuration...
A pou =3 Add Folder... €8 Application...
=@ MairTask qEc7 (] Edit Object i@ Axis Group..,
B pic_pre Edit Object with... &, Cam table..
Q‘ Trace G Login & CNC program...
T Persistentvars = = : |y CNC settings..
& Delete application from device
: Variable usage L B®  Data Sources Manager...
i Modbus_TCP_Master1 (Mod| ]  Visual Element Repasitory @ DUT
Modbus _TCP_Slave_Device 1 (Modbus TCP Slg External File..
Modbus_Master1 (Modbus Master 1) @ Global Variable List..

Global Variable List {tasklocal)...
Image Paol...

Interface...

MNetwork Variable List (Receiver)...
Network Variable List (Sender)...
POU..

POU for implicit checks...
Redundancy Configuration...

EECTEE

Figure 6-15 Checking "Bind Check"

Add POU for implicit checks

o3 )
ll Create special check functions for an application (For
checking array bounds, divisions and pointer)

Available functions
B Bound checks
[] Division checks
[] Range checks
[] LRange checks
[] Pointer checks

prohibit an online change

Mote: Adding a check function will provoke a full recompile and

Add | C.ancel

:= lower;” and

“CheckBounds := upper;” of the newly added binding function “CheckBounds”, and activate them (press

the shortcut key F9).
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Step 4 Run the program. When the array is detected to be out of bounds, the program enters the breakpoint,
detects the out-of-bounds value (7), and defines the upper limit (3) and lower limit (1) of the array, as
shown in Figure 6-16.

Figure 6-16 Program Jumping to a Breakpoint due to Array Out of Bounds

-

i / Implicitly generated code: Only an implementation suggestion
IF index < lower THEN
CheckBounds := lower;
ELSIF index > upper THEN
CheckBounds := upper;
ELSE
CheckBounds := index;
END IF

Step 5 After locating the problematic program segment, you need to modify the program according to the actual
situation to avoid exceptions.

6.6.2 Solutions for PLC Out of Control Due to Program Problems

Common PLC application problems include:

e An infinite loop or too many loops occur in the application.

e The application accesses a null pointer or a pointer out of bounds.

e  The application calls an underlying function block, causing a runtime crash.

Due to improper program writing, when the program is downloaded to the PLC and started, the PLC resources may
be exhausted and the Astraada A-2000 Studio software may be unable to control the PLC, resulting in failure to scan
devices, ping communication errors, connection errors, login errors, or PLC download errors. The method to restore
the PLC to normal state is as follows:

Method 1: Use the physical Run/Stop switch on the PLC unit to trigger the STOP state. After the PLC is powered off
and restarted, scan for the PLC and download a correct application.

Method 2: If the PLC network port can still be pinged, go to the Astraada A-2000 Studio software, locate Tools >
Astraada A-2000 Studio Tools, and click Reset on the Resetting tab to clear the APP.

6.7 Mismatch between EtherCAT Upper Computer Configuration and
Physical Connection

As shown in the figure below, the EtherCAT upper computer is configured with 4 axes, but only 2 axes are physically
connected. If you attempt to compile and log in directly, the 4 axes will not function. To resolve this, add the
following code: EtherCAT_Master_SoftMotion.StartConfigWithLessDevice:=TRUE;. The status of the 2
physically connected axes will be restored to normal.
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File Edit View Project Build Online Debug Tools
BwlE& o >~ X | ¢h LG

Devices - %

= & Unttedss hd
| Device [connected] (AS71PLC2008)
1 Auto scan
X, Fault disgnosis summary
= B0 P Logic
= 1€} Application [run]
# . DifferentialMonitor
(i) Library Manager
[E] PLc_PRG (PRG)
= [&A Task Configuration
=58 EtherCAT Task
& pic_rrG
£ ManTask
) varizble usage
) Version relation check
)]

Window  Help

1B Task Configuration

[ | Application [Device: PLC Logic] + ©% &%

) Library Manager & MainTask

Device Application.PLC_PRG

Expression
# @ MC_Pover

[ I ¢ 2

/] PLCPRG x| [ Device |8 EtherCAT Task

Type Value
ARRAY [0..3] OF M...

[ EtherCAT (EtherCAT Master SoftMotion)
= 3 A\ Astraada_SRV_65 FW_1_0_2_0 (Astraada_SRY_65_FY
HgP Axis (Axis)
= A\ Astraada SRV 65 FW_10_2 0 1(Astraada SRV 65 |
Hg Axis_1 (Axis)
STUA Rabaacs SRV B8 P 10 2.0 2 (Astraads SRV ¢
AR axis_2 (axis)
= A A astrazda_SRV_55_FW_1_0_2_0_3 (Astraada_SRY_65_|
~DAHMEP Axis_3 (Axis)
[ ExtCard (ScanModule)

" SoftMotion General Axis Poal

6.8 Device Error Codes

s MC_Power[3] (Rxi

s, EnableENE

bRegul

atoron EEIE:
bRegulat: B

#Note: The backplane bus only applies to the TM series PLC.

bRegulatoron EEIE:

EDrivestartENE

Error Major Sub-error
Device Error Type . Error Error Description
Location Code
Code
0001 Button cell not installed or battery
Hardware voltage too low
System-related 0001 -
error 0002 Device supply voltage too low (less
than 19V)
Clock system 0001 Error in setting time
component | 0008 0002 Error in writing RTC clock
error 0003 Error in reading RTC clock
0001 IP segments of IP1 and IP2 repeated
XXX Reserved
0011 F?ead: IP1 module - Error in opening
files
Read: IP1 module - Unable to get IP
0012 . .
information
0013 Write: IP1 module - IP address
CPU cor.mflguratlon error
Write:  IP1  module - Mask
0014 ) .
System configuration error
component-related | IP system Write: IP1 module - Gateway
0015 ) .
component 0009 configuration error
error 0016 Write: IP1 module - Repeated
segments with USB
Write: IP1 module - IP and gateway
0017 .
in different segments
XXX Reserved
0021 R.'ead: IP2 module - Error in opening
files
0022 Bead: IP.2 module - Unable to get IP
information
0023 Write: IP2 module - IP address

configuration error
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Major
E —
Device Error Type rro-r Error SR Error Description
Location Code
Code
0024 ert(.e: I.P2 module - Mask
configuration error
0025 Writg: IF.>2 module - Gateway
configuration error
0026 Write: IP2. module - Repeated
segments with USB
Write: IP2 module - IP and gateway
0027 .
in different segments
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
Modbus_RTU 0040 to the Modbus protocol
Master1 0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B ) .
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
Fieldbus | Modbus-related match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
Modbus_RTU Received data frame non-conforming
41
Master2 00 0008 to the Modbus protocol
0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . o
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
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Major
Device Error Type Erro-r ErrJor S Error Description
Location Code
Code
match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
Modbus_RTU 0042 to the Modbus protocol
Slavel 0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . .
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
Modbus_RTU 0043 to the Modbus protocol
Slave2 0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . .
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed
0001 Illegal function code
Modbus TCP-related| Modbus TCP 00AO 0002 |Illegal address
Masterl 0003 Wrong number of data
0004 Slave device failure
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Major
. Error Sub-error .
Device Error Type B Error Error Description
Location Code
Code
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
to the Modbus protocol
0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B ) .
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
Modbus TCP 00AL to the Modbus protocol
Master2 0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . o
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
Modbus TCP 0004 Slave de\{lce.fanurfe
Slavel 00A2 Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
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Major
. Error Sub-error o
Device Error Type B Error Error Description
Location Code
Code
0008 Received data frame non-conforming
to the Modbus protocol
0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . -
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed
0001 Illegal function code
0002 Illegal address
0003 Wrong number of data
0004 Slave device failure
Communication timeout. An error
occurs since the communication time
0005 .
exceeds the maximum
communication time set by the user
XXX Reserved
0008 Received data frame non-conforming
Modbus TCP to the Modbus protocol
00A3
Slave2
0009 CRC/LRC check error
XXX Reserved
The length of received data does not
conform to the protocol or the
000B . .
number exceeds the maximum limit
specified by the function code
000C The received slave address does not
match the requested slave address
000D The received function code does not
match the requested function code
000E Instruction execution failed

6.9 Version Compatibility between the Upper Computer and Lower
Computer

Version relation check object allows you to check what version of Astraada A-2000 Studio or which firmware version
do you require for given function For example the AS-HSIO V3.0.0.0 library requires firmware version V1.13.16 or
later and upper computer software version V3.0.0.9 or later.
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Library Manager Task C & EthercAT Task [} Version relation check x | [fj ExtCard - @‘
@ Untitled17 | Plcmodel ¥ £
= Device (AS71PLC2008) — : ) - - firmware version: 5
& Auto scan 4 Firmware version : the upper computer to §
Q, Fault diagnosis summary the PLC and enter the Version commandto | ——
= H view it.
=Bl ctoge Method 2: Use the Invisble Studio tool to
= €} Application connect the PLC and also view the firmware
¥ DifferentiaMonitor version information
'LbraryManager
- [2] PLc_prG (PRG)

= [ Task Configuration
2 EtherCAT Task
=& MainTask
@) pLC_PRG
) variable usage
'AS_HSIO (AS-HSIO)
[ EtherCAT (EtherCAT Master SoftMotion)
ExtCard (ScanModule)
3 SoftMotion General Axis Pool

[E Messages - Total 0 error(s), 0 warning(s), 3 mssage(s)]

Lastbuid: © 0 ® 0  Precompie / a Project user: (nobody) (5 2EY
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7 PLC Upgrades and Settings

7.1 Device Connection

Step 1 Navigate to Tools > Astraada A-2000 Studio Tool in the menu bar to open the Astraada A-2000 Studio
Tool (hereinafter referred to as the tool).

Step 2 Once the tool is opened, the interface appears as shown in Figure 7-1. The tool provides two connection
methods:

Automatic Connection: Select the corresponding network adapter and click Connect. All scanned PLCs
will be listed in the left pane. Double-click the target PLC to establish a connection.

Manual Connection: If you know the specific IP address of the PLC, enter the IP address and port, then
click Connect.

Step 3 During an automatic connection, if a scanned PLC cannot connect due to a subnet mismatch, a pop-up
window will ask if you want to add an IP address in the corresponding network segment. You do not need
to add the IP address manually, and the IP address is configurable.

If a connection fails, the tool defaults to the last successfully connected IP address.
Figure 7-1 Device Connection Interface
Y connection Device Connection —-—
=TT Connection type selection
% Network -
Connectiorlo Automatic Manual I Local: 10.16.3.50 Reboot 4G Rename Read AS71PLC2008

B upgrade i, Select NIC connected to PLC. Adapter selection %
< Transfer Adapter I Ethernet 3 Realtek USB FE Family Controller I | Fresh |

X -z Gateway 7 P 192.168. 3 .10 Port a7 .

@ RTC M l PLC AST1PLC2008 Firmware ¥1.15.00 i
@ Reset{ing FPGA Ver

w PLC List Sl

@ Application Prompt messages

()
o

F)
[

Module Scan

) Password

Protocol V1.3.8.1
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7.2 Firmware Upgrade

The A-2000 series PLC supports firmware upgrades via a network port.

Step 1 After connecting to the PLC, open the firmware upgrade interface, as shown in Figure 7-2. The information of
the connected PLC will be displayed.

Step 2 Click Check, select the firmware package corresponding to the PLC model.

Step 3 Click Start and wait for the upgrade to complete.

Step 4 After the upgrade is complete, check that the firmware version has changed.

#Note: A-2000 series PLC also support firmware upgrade via micro SD card, which is convenient and easy to use.

Figure 7-2  PLC Connection Interface of the Tool

i

Connection Firmware Upgrade [+

PLC Infe

o
$

Network
I 192.168. 3 . 10 ) 9779

Upgrade pLC ASTIPLLZ004 Firmware ¥1.15.00 Tips

n e

Transfer FPGANED

@

RTC

Firmware Info

®

Resetting Path I| Select Package |

Log

4 B

Application

Module Scan

®
§

Password

| Start

Protocel V1.3.8.1

202605 (V1.1) 165



A-2000 Series Software Manual
7.4 Time Settings

You can read or modify the system time.

PLC Upgrades and Settings

Figure 7-3 System Time Read/Write Interface

" Studio Tool V1.1.0.26 W o ME B¢
LE Connection RTC Setting @
: RTC Settin
f}} Network Z

PLC Time: 2026-09-30 16:33:25 [ Read |
B upgrade Time Setting
Time: |2026-09-30 éroda O~ | [163326 H Wrile
£ Transfer : G
I @ RT Time Zone
- Current Date Tme: 2026-09-30 Wednesday 02:33:26
& Resettin ; [ : % : 5 :
< g Local Time Zene: [UTC-12:00) Misdzynarodowa linia zmiany daty — Zachéd <]
W Log
@ Application
@, Module Scan

Password

[5)]

Protocol V1.3.2.1

7.5 Factory Settings Reset

You can restore the PLC to its factory default settings on the Resetting interface, as shown in Figure 7-4. Since the
PC is connected to Ethernet1 or Ethernet2 of the PLC, it is not necessary to know the IP address of the PLC. The PLC
can be reset to factory settings and the APP can be cleared by one click.

#Note: Restoring factory settings and clearing the APP will clear all PLCs on the same Local Area Network (LAN).
Disconnect the network cables of other PLCs before executing this function.

Figure 7-4 Restoring the IP Address or Clearing the App

A Studio Tool V1.1.0.26 v o— O X
Hi Connection Resetting o
Factory restoration
£7% Network
€ connect 24v power ©) connect PLCto PC € select Local NIC © seloct item
g Upgrade
3: Select the corresponding NIC in ComboBox
-
= Transfer i, Select NIC connected to PLC. X
@ RIC Sender NIC
| Ethernet & USB Ethernet/RINDIS Gadget #2 v || Fresh
Sender Port Sender IP
Log 10002 192.168.3.39
& npplication 4: Select the resetitem  (If multiple devices are connected, all devices will be reset together.)
IP Reset (Restore IP to factory seftings)
@] Module Scan
A Clear App (Clear existing App of PLC)
&) Password
Reset
[l | Protocol V1321
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7.6 File Transfer

The file transfer interface is shown in Figure 7-8. The PC directory is displayed on the left, and the PLC directory is on
the right. You can transfer files between them using the buttons in the middle. This interface allows single transfers of
files or folders up to 30MB. If you need to transfer larger files or folders (exceeding 30MB), use the quick file transfer
function located in the bottom right corner. Click Quick File Transfer. In the pop-up window, enter the PLC's IP
address and click OK to proceed. The quick file transfer interface is shown in Figure 7-6.

Additionally, both the PC and PLC directories have operation buttons in their upper right corners. Hover your mouse
over a button to view its function, or right-click.

Figure 7-5 File Transfer

A Studio Tool V1.1.0.26 s X
Wy : File Transfer =
.i_ Connection

Local Disk ~mp |8 ¥ PLC Disk Fi | ¥ X
&% Network Name Size Date Name Size Date
=iy ac_persistence 00:16/1/Jan
B2 Upgrade | My Documents visu 00:16/1/Jan
&5 Desktop trend 02:02/26/Feb
I S Transfer alarms 00:16/1/Jan
_ene 00:16/1/Jan

) RIC
& Resetting

W tog

& Application

'@{ Module Scan

(&) Password

PC directory PLC directory

Note: File Transfer supports fles or folders under 30 MB only. Quick File Transfer supports files or folders over 30

ME and does not reguire a device connection from the device connection interface Quick File Transfer

Connected Protocol V1.3.8.1
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Figure 7-6 Quick File Transfer

& Studio Tool V1.1.0.26 v o— O X
3 File Transfer =
2 Connection
Local Disk ~ o |l ¥ PLC Disk & T ¥ x
7% Network Name Size Date Name Size Date
Eica, ~ PlcLogic 16:48/320/Sep
B upgrade | My Documents Tcert 00:17/1/Jan
@8 Deskiop ~ invtRetainStandard 00:16/1/Jan
7™ Quick File Transfer - u} X 16:48/30/Sep
00:16/1/Jan
Local Disk e AN PLC Disk | Device IP | 192.168.1.10 % | & * X e Qononilan
0B 00:00/1/Jan
Name Size Date Name Size Date
EETeN Codesys Log Sep 30 00:00
| | & My Documents FTP Files Jan 01 00:16
1 | EiDeskiop Plelogic Sep 30 00:00
" =
=] Rename.txt 1008 Jan 01 00:06
i Ticert Jan 01 00:17
o) codesysl.cfg 08 Jan 01 00:00
RetainStandard Jan 01 00:16
t
f
5r-30
| Connected JEESSTRGELY
PC directory PLC directory

7.7 Log

The log interface is shown in Figure 7-7. Click Fresh to retrieve the logs. You can filter the logs by component or log
level. Logs can be exported as .CSV files.

Figure 7-7 Log Interface

& Studio Tool V1.1.0.26 Mo g X

Log i

@ Fresh Component ~ [ Clear [ Export o.’.ZSmfu () 0Debug ﬂ cn @ UTC

(<) 1970-01-01 00:00:06.076 UTC Retain file not exist or retain parameter  CmpStartStop_1.1.0.0
g Upgrade [<] 1970-01-01 00:00:06.076 UTC Retain backup file not found!!! CmpStartStop_1.1.0.0
A 1970-01-01 00:00:05.184 UTC **Low battery valtage or no battery CmpStartStop_1.1.0.0

Y Connection

éz} Network

u

Transfer

RTC

® @

Resetting

Log

« |

Application

Module Scan

(&)
y

I

Password

@&

| T | Protocol V1381
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7.8 Application

The application interface is shown in Figure 7-8. This function must be used in conjunction with Build > Generate
runtime system files in the upper computer's toolbar. After using the Generate runtime system files function
as described in section 3.2 Build Menu, a file with the .userprg extension will be generated. You can select this file
on this interface by clicking Select Application. Once selected, click Program Upgrade to write the packaged
program to the PLC.

Application Settings

Refresh to Get: Retrieves all programs currently stored in the PLC.
Save Locally: Downloads the retrieved programs to the PC.

Upload to PLC: Uploads programs from the PC to the PLC.

Delete: Deletes the retrieved programs.

Power-failure Retention Data

Save Locally: Downloads the power-failure retention recipes to the PC.
Upload to PLC: Uploads the power-failure retention recipes to the PLC.

Figure 7-8 Application

¢ IStudio Tool V1.1.0.26 GRSl
L Connection Application b g
¥ Application
&% Network
App Download
B upgrade User Program Project Version
& Transfer I
PLC Type App Name
@ RiC
Project Name Author
(& Resetting
Company Version
W tog
Description
| & soss

@

', Module Scan

Application Setting

&

Password

NO App Name = GetPLC APP
i PLC to BC
1 PC o PLC
B Delete
Retentive Data
Retentive Recipe File Backup and Restore 3 PLC to PC
State: 1 PC to PLC

Protocol V1381

g

7.9 Module Scanning

The module scanning interface is shown in Figure 7-9. After connecting to the PLC, click Scan. The Module
Information area displays details of the configured modules, while the Module Configuration area shows their
physical layout.
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Figure 7-9 Module Scanning

& Studio Tool V1.1.0.26 L

& Connection Module Scan LY

Module 5¢
é:} Network =t
Module Configuration

g Upgrade LocalBus ~ | Scan

 Transfer

@ ric ; .

Displays the physical layout of the configured modules.
@ Resetting
e
Application

* i Module Information
I @ Module Scan NO FPGA Ver Description

@ Password

Displays details of the configured modules.

| ST | Protocol V1381
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Appendix A Project Examples

A.1 Example of RS485 Communication Configuration between the
Controller and DRV240 Series VFD

Set the A-2000 series controller as the master and DRV240 series VFD as the slave. The controller uses the Modbus
RTU communication protocol, with the physical layer of two-wire RS485, and communicates with the VFD through
the COM2 port. By writing a small program, use the upper computer to read and write the function parameters of
DRV240 VFD. The A2 port of the PLC hardware is connected to the VFD 485+, and the B2 port is connected to the
VFD 485-. The operation steps are as follows:

1200

O O O||EheEi
R
50 0|

AN L
485- 4854 GND

A (/,'
_+24v_DI1 DR

Step 1 Create a new project and select the menu Projects > Standard project. At this time, a new standard project
has been created, the device is AS71PLC2004, the programming language is structured text (ST), and the
project information can be edited as needed.

=] new project X
categories(C) templates{T)
(1 Libraries Al -
H 2
[ Projects Lt =]

Empty project HMI project | Standard project

A project containing one device, one application, and an empty implementation for PLC_PRG

[ AS71PLC2008
CODESYS Control RTE V3
CODESYS Control RTE V3 x64
CODESYS Control Win V3
CODESYS Control Win V3 x64
CODESYS HML
* IxEtherCAT, 4 axis EtherCAT bus control
+ 2xEthernet, Support TCPfIP, Modbus TCP, UDP and other protocols ServerfClient, Ethernet/IP
ScannerfAdapter
* OPC UA Server
+ 2¥RE485, SupportModbus RTU Master/Slave
+ 1xMirco SO, 1xType C
* Program capacity 20MB, PERSISTENT capacity 1MB
H * High speed /0 of the main body, 8 inputs and 8 outputs, supporting up to 4 channel encoder
i inputs and 4-axis pulse outputs
+ Advanced motion control such as electranic cam and interpolation
H + Industry spedific process library
+ Multi functional expansion card
PLC_PRGin Structured Text (5T) v

name{N}) Example Project

location | C:\sers\JAKUBGAOneDrive - ASTOR Sp. z 0.0\Dokumenty o
| oK cancel
=
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Step 2 Add Modbus_Master1 and Modbus_RTU_Slavel following section 5.2 .

Step 3

Step 4 Modbus RTU communication in A-2000 series PLC utilizes custom made Modbus RTU Device objects
located in Miscellaneous folder in device repository rather than Codesys developed located in

Fieldbuses folder:

-
S Device Repository

Location System Repository

Installed Device Descriptions

modbus Vendor <Al vendors>

Vendor  Version  Description

2 Device Repository

Location System Repository v
(C:\INVT\Invtmatic Studio V3.0.1.4\COL i i itory\Devices)
Installed Device Descriptions
modbus Vendor  <All vendors> v
Name Version  Description
= Lﬁ Miscellaneous
= (2 [Modbus RTU Protocol
() Modbus Master 1 1.0.0.0  Adevice that works asa M
(@ Modbus Master 2 1.0.0.0  Adevice that works as a M
[ Modbus RTU Slave 1 1.0.0.0  Adevice that works asa M
(@ Modbus RTU Slave 2 1.0.0.0  Adevice that works as a M
(@ Modbus RTU Slave Device 1 1.0.0.0 A generic device that works
( Modbus RTU Slave Device 2 1.0.0.0 A generic device that works
T 14 Modbus 1CP Protocal
+ [l Modbus TCP Slave Protocol Customized
+ Eﬂ Fieldbuses

These devices can be utilized in 4 possible configurations:

Devices - 3 x
=) Untitled13 A
= (i Device (AS71PLC2004)
) Auto scan
@, Fault diagnosis summary
+-[0 PLC Logic

D Variable usage
D Version relation check
B ™_Hs10 (M+sI0)
[ extcard (ScanModule)
[ EtherCAT (EtherCAT Master SoftMotion)
lﬂ Ethernet (Ethernet)
= IB Modbus_Master_1 (Modbus Master 1)
Iﬂ] Modbus_RTU_Slave_1 (Modbus RTU Slave 1)
2 Softhotion General Axis Pool

Case 1: COM1 works as Modbus RTU Master

Devices v a2 x
=3 Untitled13 A
= ({J Device (AS71PLC2004)
iD Auto scan
@\, Fault diagnosis summary
+ 31 PLC Logic

D Variable usage

D Version relation check

B ™ _+s10 (tM-+sIO)

(@ extCard (ScanModule)

[ EtherCAT (EtherCAT Master SoftMotion)

11 Ethernet (Ethernet)
m Modbus_RTU_Slave_Device_1 (Modbus RTU Slave Device 1)

'3 SoftMotion General Axis Pool

Case 3: COM1 works as Modbus RTU Slave

Devices v 2 x
=3 Untitled13 v
=) Device (AS71PLC2004)
D Auto scan

@, Fault diagnosis summary
+ &1 pLC Logic
‘D Variable usage
:D Version relation check
B ™_Hs10 (M-HsI0)
(@ extcard (ScanModule)
[ EtherCAT (EtherCAT Master SoftMotion)
(] Ethernet (Ethernet)
=[] Modbus_Master_2 (Modbus Master 2)
[ Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
"3 SoftMotion General Axis Pool

Case 2: COM2 works as Modbus RTU Master

Devices v 3 x
=3 Untitled13 A
= ({J Device (AS71PLC2004)
) Auto scan
@, Fault diagnosis summary
+-@1 pLC Logic

D Variable usage

D Version relation check

B ™ _ts10 (M-+sI0)

[‘H ExtCard (ScanModule)

[ EtherCAT (EtherCAT Master SoftMotion)

) Ethernet @hemet)
[‘H Modbus_RTU_Slave_Device_2 (Modbus RTU Slave Device 2)]
3 SoftMotion General Axis Pool

Case 4: COM2 works as Modbus RTU Slave

Step 5 Modbus RTU Master Configuration, set the communication parameters, and set the PLC as a Modbus_TCP
slave to communicate with the HMI. This allows you to display the VFD parameters on the HMI, as shown
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in the figure below.

=3 ModbusRTU -
= [ |pevice (as71PLC2008)
1) Auto scan
@, Fault diagnosis summary
=-E1 pLC Logic
= &) Application
¥ DifferentialMonitor
m Library Manager
[£) pLc_PrG (PRG)
= (&4 Task Configuration
& EtherCAT Task

=& MainTask
@] pLc_PRG
Variable usage

Version relation check
B ™ _Hsio (TM-+s10)
EtherCAT (EtherCAT Master SoftMotion)
ExtCard (ScanModule;
= () Modbus_Master_2 (Modbus Master 2)
Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
ModbusTCP_Slave_Device_Customized (ModbusTCP Slave Device Customized)
& SoftMotion General Axis Pool

Step 6 Set the baud rate to 19200, the data bit to 8, the stop bit to 1, the check bit to EVEN (even parity), and the
timeout period to 1000 ms; set the VFD node number (slave address) to 1, and the slave enable variable to

N | @ todbus Master 2 x[[f]_Wobw RUSevez | ACPRS ]
(3 ModbusRTU ~
= (@ Device (as71PLC2008) Modbus master settings
B utoscn Modbus broadcast settings Serel portscltge
@, Fault diagnosis summary
= B0 pcLogic Baudrate 19200
o hca Status
= Application
% Differentiaonitor Information Partyble BN
m Library Manager
[8 PLc_PRG (PRG) Data bit 8
= Task Configuration
& EtherCAT Task pU— A
=& MainTask
&) pLc_PrG

=i Modbus,

[P variable usage
[P version relation check
B ™_+s10 (M-+sI0)
EtherCAT (EtherCAT Master SoftMotion)
[l ExtCard (ScanModule;
-
J Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
(@ ModbusTCP_Slave_Device_Customized (ModbusTCP Slave Device Customized)
3 SoftMotion General Axis Pool

] | e ez )

B m_tisio (v+is10)
EtherCAT (EtherCAT Master SoftMotion)
ExtCard (ScanModule)

Master 2 (Modbus

" Modbus_RTU_ Slave 2 x [5] PLCPRG |

=) ModbusRTU &
= (@ Device (As717LC2008) Modbus slave settings
) Autoscan Modbus slave settings
& roit . Modbus communication settings
=@ ;c Loge Fault diagnosis Station nuber |1
) 2 i m i (17247)
. DifferentiaiMonitor Internal 1/0 Mapping .
) Library Manager Timeout (ns) |tooo
(8 pLc_PrG (PRO) Status (2"685535)
= (@8 Task Configuration
% S Emz: Task Information Slave enable 2001
LS e veridle@) (G709
&) pLc_PRG
DY variable usage
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Step 7

Set the function codes in the DRV240 VFD via the keypad:
P00.01 to 2
P00.02 to 0

so that its running (ex. Start/Stop) instructions can be controlled by the upper computer through
communication;

P00.06 to 10

so that its set frequency can be controlled via Modbus communication as well;
P14.00 to 1 (Station address 1)

P14.01 to 4 (19200 bps)

P14.02 to 1 (Even parity, 8 data bits, 1 stop bit

to make them consistent with the initialization setting parameters of the upper computer, as can be seen in
the previous step

Double-click PLC_PRG and enter the following code in the declaration editor to bind the variable address, so
as to facilitate communication with the touch screen.

PROGRAM PLC_PRG

VAR
bRun_FWD AT %MX0.0 :BOOL; // Forward
bSet AT %MX0.1 :BOOL; // Frequency setting start
bStop AT %MX0.2 :BOOL; // Stop
bRun_REV AT %MX0.3  :BOOL; // Reverse
bReset AT %MX0.4 :BOOL; // Error reset
bJog_FWD AT %MX0.5  :BOOL; // Forward jog
bJog_REV AT %MX0.6  :BOOL; // Reverse jog
StatusWord AT %MW100 :INT; // Running state display
SetFreq :INT; // Frequency
ControlWord :INT; // Running state
CurrentParam AT %MW200 :ARRAY[1..6] OF INT;

END_VAR

Enter the following code in the main code editor:

SM2001:=TRUE;// Slave enable variable
IF bRun_FWD THEN

ControlWord:=1;

202605 (V1.1)

174




A-2000 Series Software Manual

Project Examples

END_IF

IF bRun_REV THEN
ControlWord:=2;

END_IF

IF bJog_FWD THEN
ControlWord:=3;

END_IF

IF bJog_REV THEN
ControlWord: =4;

END_IF

IF bStop THEN
ControlWord:=5;

END_IF

Step 8

[ Modbus Master_2 ) Modbus_RTU_Slave_2 x _2] PLC_PRG

Modbus slave settings A Name Function code Enable type  Enable variab...

Running Parameters
Status Word
Control Word

Set Frequency

(0x03) Read holding registers
(0x03) Read holding registers
(0x06) Write single register
(0x06) Write single register

Loop execute
Loop execute
Loop execute
Loop execute

Modbus communication settings

WN o= o

Fault diagnosis

Internal /O Mapping

Status

Information

Circle time(ms)

200
200
200
200

In the Modbus slave communication settings window, map the control variables in the program:

ReadAddress

(0x3000) 12288 6
(0x2100) 8448 1

Readlength Error handling WriteAddress

Keep last value

Keep last value
(0x2000) 8192
(0x2001) 8193

WriteLen...

In Channel0, read 6 addresses from 16#3000 and map it to the CurrentParam variable, i.e. the address 3002H
(CurrentParam[3]), if the value 3335 is read, it means that the bus voltage is 333.5 V. Please refer to the VFD

product manual.

In Channell, read 1 address from 16#2100 and map it to the status Show variable. If the value is 3, it means the

VFD is stopped. Please refer to the VFD product manual.

In Channel2, write 1 address to 16#2000 and map it to ControlWord.

In Channel3, write 1 address to 16#2001 and map it to SetFrequency.
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(@ Modous_Master_2 [ Modbus_RTU_Slave_2 x [[5] PLC_PRG
Modbus slave settings Find Filter Show all v <k Add FB for 10 Channel.. ~ - Go to Instance
Modbus communication settings Variable Mapping  Channel Address Type Unit  Description
= "% Application.PLC_PRG.ControlWord “» Control Word %W ARRAY [0..0] OF WORD (0x06) Write single register
Fault diagnosis + "y Control Word[0] %W WORD WRITE 16£2000(=8192)
=-"¢ Application.PLC_PRG.SetFreq “® Set Frequency HQv2 ARRAY [0..0] OF WORD (0x06) Write single register
Internal I/O Mapping ="y Set Frequency[0] i WORD WRITE 16%2001(=8193)
= 9 Application.PLC_PRG.CurrentParam ® Running Parameters R ] ARRAY [0..5] OF WORD (0x03) Read holding registers
Status + % Channel 00 ST WORD READ 16#3000(=12288)
+ Channel 00 EEES WORD READ 1623001(=12289)
T +- 4 Channel 00 T3 WORD READ 16#3002(=12290)
- Channel 00 K4 WORD READ 16#3003(=12291)
E o ] Channel 00 KIWS WORD READ 16#3004(=12292)
-4 Channel 00 SIWE WORD READ 16#3005(=12293)
= *p Application.PLC_PRG.StatusWord "9 Status Word BE7 ARRAY [0..0] OF WORD (0x03) Read holding registers
. ] Channel 01 e WORD READ 1622100(=8448)

After connecting the VFD to the controller via two-wire RS485, click the icon £ 1 in the Toolbar to compile the code.

After completing compilation without errors, click the button % in the Toolbar to log in to the controller, and

ensure that the LED of the controller has no error, DRV240 VFD is successfully connected to the controller, the

communication is normal, and the touch screen interface is as shown in Figure A-1.

Figure A-1 HMI Screen for Communication between A-2000 and the VFD

Set
OFF
Forward run Reverse run
OFF OFF
Stop Fault reset
OFF OFF
Forward jog Reverse jog
OFF OFF

Communication set frequency Running frequency

Set frequency

Bus voitage

Qutput voltage

Output current

Qutput speed

VED status
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A.2 Example of Communication Configuration between the
Controller and SRV65 Series Servo Drive

Example: By writing a small program, control 4 SRV65 series servo drives to drive 4 motor shafts to perform uniform
forward and reverse motion. The operation steps are as follows:

Step 1 Create a new project and select the menu Projects > Standard Project. At this time, a new standard

project has been created, the device is AS71PLC2004, the programming language is structured text (ST),
and the project information can be edited as needed, as shown below.

__'| new project

categories(C) templates(T)
L__i Libraries

¥ A .
- 1 Projects iR i =

Empty project HMI project | Standard project

A project containing one device, one application, and an empty implementation for PLC_PRG

[ ASTIPLC2008

CODESYS Control RTE V3
CODESYS Control RTE V3 x64
CODESYS Control Win V3
CODESYS Control Win V3 x64
CODESYS HMI

* InEtherCAT, 4 axis EtherCAT bus control

+ 2xEthernet, Support TCP{IP. Modbus TCP, UDP and other protocols Server/Client. Ethernet/IP
ScannerfAdapter

+ OPC UA Server

+ 2XRS485, Support Modbus RTU Master/Slave

+ beMirco SO, 1xType C

* Program capacity 20MB, PERSISTENT capacity 1MB

+ High speed /0 of the main body, 8 inputs and & outputs, supporting up to 4 channel encoder
inputs and 4-axis pulse outputs

+ Advanced motion control such as electronic cam and interpolation

1 + Industry specific process library
+ Multi functional expansion card

PLC_PRG in  Structured Text (ST)

name(N}) Example Project

location|C:\Users\JAKUBGA\OneDrive - ASTOR Sp. z 0.0\Dokumenty |

|20

| 818 cancel

—————=4
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Step 2 If not already present in the project tree, right-click Device in the device tree, and select Add Device to

add an EtherCAT master device, EtherCAT Master SoftMotion, Version 4.9.0.0 here.

(@ Add Device X

Name I|EmerCAT_Masher_SofNotion |

Action
(® Append device (O Update device
Ismng for a full text search | Vendor | <All vendors> v
Name Vendor Version Description A
= ﬁ Master
L‘H CXxxxx internal EtherCAT Master CODESYS 4.9.0.0 CXxxxx internal EtherCAT Master...
L'l’] EtherCAT Master CODESYS 4.9.0.0 EtherCAT Master...
[ [EtherCAT Master SoftMotion | | CODESYS ~ 4.9.0.0  EtherCAT Master SoftMotion...
+  HP Etherne pter
# = EtherNet/IP .

[ Group by category [] Display all versions (for experts only) [] Display outdated versions

[ Name:EtherCAT Master SoftMotion
Vendor: CODESYS

Categories: Master -
Version: 4.9.0.0 -
Order Number: =
Description: EtherCAT Master SoftMotion...

Append selected device as last child of
Device

©® (You can select another target node inthe navigator while this window is open.)

Close

Step 3 Right-click EtherCAT Master SoftMotion in the device tree, and select Add Device to add 4 servo

drives, Astraada_SRV_65 here.
_ [ Add Device b4

“: Mame Astrsada_SRV_85_ FW_10_20

Action

© Append device () Inzert device ice () Update device

astraz Vendor | <Al vendorss w
Mame Version Description
= ﬁ Fieldbuses
= gty EtherCAT
= M_ﬁ Slave
= [ ASTRAADA

= [l Servo Drives

A |Astaada_5R\l’_55_FW_1.ﬂ.2.0 Revision=16#000000AE EtherCAT Slave imported from Slave XML: Astraada_¢

8 Group by category | Display all versions (forexperts only) [ Display outdated versions

}\ Name: Astraada_SRV_65_FW_1.0.2.0
Vendor: INVT
Categories: Slave
Version: Revision=16#000000AB
Order Number: Astraada_SRV_&5_FW_1.0.2.0
Description: EtherCAT Slave imported from Slave XML: Astraada_SRV_65_FW_1.0,2.0.xml Device:
Astraada SRV 65 FW 1.0.2.0, Astraada SRV 65 FW 1.0.2.0

=

Append selected device as last child of
EtherCAT

&  (You can select another target node inthe navigator while this window is open.)

Add Device Close
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Step 4

Right-click Astraada_SRV_65 Axis in the device tree, and configure the axis gear ratio for each, as shown in
the figure below.

Devices > 2 X | w9 Axs x
= 3 Softmotondixs -
=i Device (AS71PLC2004) Scaling
D) Auto scan Scale Propertionally
Homing Settin —
. Fault diagnosis summary s (O Invert direction
= 8l pLC Logic
o S Automatic mapping 10000 Increments <=> motor turns 1
= €} Application —_—
¥, DifferentialMonitor General 1 motor tums <=> gear output turns 1
Library M
@ sl - 1 gear output tums <=> units in application 1
[£] PLC_PRG (PRG) Commissioning

Step 5

= (& Task Configuration

& EtherCAT Task SM_Drive_ETC_GenericDSP402: 1/0

Mapping
= & ManTask SM_Drive_ETC_GenericDSP402:
&) PLC_PRG IEC Objects
D) variable usage
[ Version relation check SIS
B nv_ssio (M+is10) e
() EtherCAT (EtherCAT Master SoftMotion)
= FW_1_0_2_0 (Astraada_SRV_65_FW_1.0.2.0) Remarks:
U Axis (Axis) 1+ when the motor is runing the controller sends the pulse to the servo driver through
=4 ‘aada_SRV_B5_FW_1_0_2_0_1 (Astraada_SRV_65_FW_1.0.2.0) Ethercat communication to control the servo operation . T}.u‘.fm‘, the resolution of the
encoder needs to be accurately set according to the actusl situation . For example , the
B axis_1 () distribution rate of the servo motor is 20bit. it means that the motor rotates 1 turn and
= A\ Astraada_SRV_65_FW_1.0_2_0_2 (Astraada_SRV_65_FW_1.0.2.0) needs to receive to receive 1048,576 pulses
HP Axis_2 (Axis) 2+ Set the corresponding parameters (electronic gear ratio) according to the actual
= A\ Astraada_SRV_65_FW_1_0_2_0_3 (Astraada_SRV_65_FW_1.0.2.0) mechanical structure;
HE A3 (s) 31 Yote: Each paraneter input in the figure above can only input integer data. in order to
@ Exicord (Scariochic) ensure that the ratio of fathers on the left and right sides is an effective proporthion

value , you can sdjust the sppropriate interger values on both sides on the left.

"3 SoftMotion General Axis Pool 41 For exanple: 16bit hefu motor. after the ratio is changed to 4:1 mechanical deceleration

Double-click the PLC_PRG and enter the following codes on the statement editor:

VAR

PROGRAM PLC_PRG

iStatus: INT;

MC_Power_0: MC_Power;

MC_Power_1: MC_Power;

MC_Power_2: MC_Power;

MC_Power_3: MC_Power;
MC_MoveAbsolute_0: MC_MoveAbsolute;
MC_MoveAbsolute_1: MC_MoveAbsolute;
MC_MoveAbsolute_2: MC_MoveAbsolute;

MC_MoveAbsolute_3: MC_MoveAbsolute;

END_VAR

Step 6

Enter the following code in the main code editor:

0:

CASE iStatus OF

MC_Power_0(Axis:= Axis, Enable:= TRUE, bRegulatorOn:= TRUE, bDriveStart:=TRUE , );

MC_Power_1(Axis:= Axis_1, Enable:= TRUE, bRegulatorOn:= TRUE, bDriveStart:=TRUE , );
MC_Power_2(Axis:= Axis_2, Enable:= TRUE, bRegulatorOn:= TRUE, bDriveStart:=TRUE , );
MC_Power_3(Axis:= Axis_3, Enable:= TRUE, bRegulatorOn:= TRUE, bDriveStart:=TRUE , );

IF MC_Power_0.Status AND MC_Power_1.Status AND MC_Power_2.Status AND MC_Power_3.Status
THEN
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iStatus:=iStatus+1;

END_IF

MC_MoveAbsolute_0(Axis:=Axis , Execute:= TRUE, Position:=50
Deceleration:= 100,);

MC_MoveAbsolute_1(Axis:=Axis_1, Execute:
Deceleration:=100,);

TRUE, Position:=50

MC_MoveAbsolute_2(Axis:=Axis_2, Execute:
Deceleration:=100,);

TRUE, Position:=50

MC_MoveAbsolute_3(Axis:=Axis_3, Execute:
Deceleration:=100,);

TRUE, Position:=50

MC_MoveAbsolute_3.Done THEN
MC_MoveAbsolute_0(Axis:=Axis , Execute:= FALSE,);
MC_MoveAbsolute_1(Axis:=Axis_1 , Execute:= FALSE,);
MC_MoveAbsolute_2(Axis:=Axis_2 , Execute:= FALSE,);
MC_MoveAbsolute_3(Axis:=Axis_3 , Execute:= FALSE,);
iStatus: =iStatus+1;

END_IF

Deceleration:= 100,);

Deceleration:=100,);

Deceleration:=100,);

Deceleration:=100,);

MC_MoveAbsolute_3.Done THEN
MC_MoveAbsolute_0(Axis:=Axis , Execute:= FALSE,);
MC_MoveAbsolute_1(Axis:=Axis_1 , Execute:= FALSE,);
MC_MoveAbsolute_2(Axis:=Axis_2 , Execute:= FALSE,);
MC_MoveAbsolute_3(Axis:=Axis_3 , Execute:= FALSE,);
iStatus:=1;
END_IF

END_CASE

I

I

I

I

IF MC_MoveAbsolute_0.Done AND MC_MoveAbsolute_1.Done AND

Velocity:=3 , Acceleration:

Velocity:=3 , Acceleration:

Velocity:=3 , Acceleration:

Velocity:=3 , Acceleration:

MC_MoveAbsolute_2.Done

MC_MoveAbsolute_0(Axis:=Axis , Execute:= TRUE, Position:=0 , Velocity:=3, Acceleration:

MC_MoveAbsolute_1(Axis:=Axis_1, Execute:= TRUE, Position:=0 , Velocity:=3 , Acceleration:

MC_MoveAbsolute_2(Axis:=Axis_2, Execute:= TRUE, Position:=0 , Velocity:=3, Acceleration:

MC_MoveAbsolute_3(Axis:=Axis_3, Execute:= TRUE, Position:=0 , Velocity:=3 , Acceleration:

I
N

Il
N
3

Il
N
3

I
N
J

AND

Il
N

1l
N

1]
N

2,

IF MC_MoveAbsolute_0.Done AND MC_MoveAbsolute_1.Done AND MC_MoveAbsolute_2.Done AND
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The main body of the program takes the form of a state machine that determines which part of the code to execute
through the value of iStatus. When the program starts, the iStatus value is 0, and the program initializes the
MC_Power function block and enables the corresponding motor shaft. If the corresponding motor shaft is enabled
successfully, the iStatus value is 1 and the program enters the next state. When the iStatus value is 1, the
MC_MoveAbsolute function block is executed, and the motor rotates to the specified position at the specified speed.
If the motor moves normally to the specified position, the iStatus value is increased by 1, and the motor enters the
next state. When the iStatus value is 2, the MC_MoveAbsolute function block is executed in the other direction. The
motor continues to rotate to the specified position at the speed specified by the function block. If the motor moves
normally to the specified position, the iStatus value is reset to 1. The program is executed repeatedly to implement
the forward and reverse movement of the motor.

Step 7 Double-click EtherCAT_Master_SoftMotion from the device tree and click Browse to select the
corresponding EtherCAT communication network named ETHO. Select the distributed clock as needed. In
this example, select 4000 ps as the cycle time, as shown below.

Devices v o x 4P Axis [ EthercAT x[[5] PLC_PRG
=) Softmotion4Axis v
=. (A General Autoconf ter/s! ——
(@ Device (AS71PLC2004) utoconfig master/slaves EtherCAT.
[j Auto scan ST
{, Fault diagnosis summary smcion.cace EtherCAT NIC Settings
= Bl pLcioge SreUNE Aot Destination address (MAC) F @ Broadcast () Redundancy
= I} Application i o
¥ DifferentialMonitor Overview Source address (MAC) 3
m Library Manager Network name
é], PLC_PRG (PRG) Safety FSoE Connections (O Select network by MAC © Select network by name (] Compare exact name
= [ Task Configuration
& EtherCAT Task Log ¢ Distributed Clock Options
= & MainTask (0 Use LRW instead of LWR/LRD
&) pLc_PrG EtherCAT /0 Mapping Cydle time 4000 2] ys | (JUselRWinstead of LWR/
) Variable usage \ ) Sync offset 20 DA () Messages pertask
D Version relation check ELSICARIEC Obtects Automatically restartslaves
),
e Status
= _\'j EtherCAT (EtherCAT Master SoftMotion) & Syncwindow monitoring
= 7\ Astraada_SRV_65_FW_1.0_2.0 (Astraada_SRV_65_FW_1.0.2.0) Information - - .
‘0 Axis (Axis) Sync window 1 > | ps
=A Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_SRV_65_FW_1.0.2.0)
H@ axis_1 (Axis)
= A Astraada_SRV_65_FW_1_0_2_0_2 (Astraada_SRV_65_FW_1.0.2.0)
M@ Axis_2 (Axis)
=A Astraada_SRV_65_FW_1_0_2_0_3 (Astraada_SRV_65_FW_1.0.2.0) -
Mailbox Gateway
H@ Axis_3 (Axis) -
e () Enable
j ExtCard (ScanModule) =
1P address 0 .0 oo
'3 SoftMotion General Axis Pool
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Step 8 Click the button ' in the Toolbar to compile the code. After compiling, click the button % in the
Toolbar to log in to the controller. The servo starts normally, the motor runs smoothly, and the upper
computer interface is shown in the following figure.

| Devices - B X
Softmotion34axs b
=+ [1) Device [connected] (AS71PLC2008)
: D Auto scan
-l Fault diagnosis summary
=0 PLC Logic
. =1 Application [run]
: ¥ DifferentialMonitor
m Library Manager
: PLC_PRG (PRG)
= @ Task Configuration
7358 FtherCAT Task
= + g8 MairTask
& pic_PRG
D Variable usage
i .D Version relation check
[l ™_Hsto (m-+so)
7 ﬂi EtherCAT (EtherCAT Master SoftMotion)
: “ A Astraada_SRV_55_FW_1_0_2 0 (Astraada_SRV_55_FW_1.0.2.0)
1 ﬂ@ Axis (Axis)

: 3 H? Axis_3 (Axis)
£3 Eﬁ ExtCard {ScanModule)
22 "a sSoftMotion General Axis Pool

| % mds | [j] EhecAT '] PLCPRG X[ [

Device Application.PLC_PRG

Expression Type Value Prepared value Address Comment
$ iStatus INT £l
+ @ MC_Power_0 MC_Power
* @ MC_Power_1 MC_Power
+ @ MC_Power 2 MC_Power
+ @ MC_Power_3 MC_Power
+ @ MC_Movelbsolute 0 MC_MoveAbsolute
+ @ MC_MoveAbsolute 1 MC_MoveAbsolute
# @ MC_MoveAbsolute 2 MC_MoveAbsolute
# @ MC_MoveAbsolute 3 MC_MoveAbsolute
-

1[5 CASE iStatus[ 1 ] OF

MC_Power_0(Axis:=
MC Power 1 (Axis
MC_Power_2(Axis:=

Axis, Enablz[
RAxis 1, Enablel

E, bRegulatorCniii
bRegulatorOn]
bRegulatorn EENE

bDriveScarciGNE
bOriveStart |EREIEL
E, bDriveStartRilE

MC Power_ 3 (hxis:= bRegulatorln) E, bDriveStart o NF
IF MC_Power 0.S5tatu AND MC_Power_1.5tatusi@El AND MC_Power_2.S5tatuslENEl AND MC_Power 3.Status[GEE THEN

iStatus[ 1 |:=iStatus[ 1 J1;
END_IF
MO Movelbsolute_0(Axis:=Axis , Executeld %, Positienl S8 , Velogity 8 =3 , Accelerationl 2  |:= 2, Deceleration[_
MC MoveRbsolute 1(Axis:=Axis 1, Execut=[fiE:= TRUE, Positien[ _so | , Velocityl @ | Acceleration] 2 |:= 2, Deceleration[
MC_Movelbsolute 2(Axis:=Axis 2z, Execurc[ EE . Position S0 | , Velocityl 8 ] Acceleration] 3 | . Deceleration[
MC_MoveRbsolute_3(Rxis:=Rxis 3, Executciii Bosition[  so | , VelocityfT 3 Acceleration 2 |:= 2, Deceleration[

IF MC Movelbsolute 0.Done[EEE AND MC Movedbsolute 1.Done
MC MoveRbsolute ((Axisi=Rxis , Execut
MC Movelbsolute l(Axis:=RAxis_1 , Execur
MC_MoveMbsolute 2 (Axis:=kzis_2 , Execut
MC_MoveAbsolute 3(Axis:=Rxis 3 , Execute ENE
iStatus[ 3 |:=iStatus[ 31 Ji;

END_IF

IND MC MoveRbsolute_2.Done

* MoveRbsolute_3.Don=[NER THEN
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Step 9 Double-click Astraada_SRV_65 from the device tree to view or set the current motor running parameters
in the I/O mapping interface, as shown below.

General | Find Filter Show all = ok Add FB for 10 Channel., = Go to Instance
Wariable Mapping ~ Channel Address Type Current Value Prepared Value Unit  Description
Servo Function Code
=1 16#1600 Quiputs
"
Expert Process Data & K’s Control Word YW 2 UINT 0 Control Word
@ Target Position %QD2 DINT 0 Target Position
Staitin Datamibens ] Target Velodty %QD3 DINT 0 Target Velodty
"9 Mode of Operation %QB16 SINT 0 Mode of Operation
Online * K@ Target torque QWS INT 0 Target torque
i "y Touch probe control QW 10 UINT 0 Touch probe control
CoE Online + " Max profile velocity %006 UDINT D Max profile velodity
=l 16¥1A00 Inputs
tag -4 Status Word IW2 UNT 0 Status Word
. L Position Actual Value %%ID2 DINT 1} Position Actual Value
EtherCAT 1f0 Mapping : -
E- 4 Velocity Actual Value %ID3 DINT 1} welocity Actual Value
3 f i
EtherCAT IEC Objects b ] Torque Actual Value RIWS INT 1] Torque Actual value
I e ] Operation Mode Display %IB18 SINT 0 Operation Mode Display
Status S Touch Probe Status SLIW 10 UINT 0 Touch Probe Status
- Touch Probe 1 Positive value %lDG DINT [t} Touch Probe 1 Positive value
Information ] Digital inputs %RID7 UDINT 0 Digital inputs

To observe the operation of the motor shaft in an intuitive way and track the actual position of the shaft, create a
new trace. Right-click Application and select Add Object > Trace. Set the task attribute to EtherCAT_Task.

Add Trace X

é Atool to monitor variables graphically.

Name of the Trace
Trace

! Task for Trace Recording
S EtherCAT Task [vl

L MainTask

Add Cancel

Then add PLC_PRG.MC_Power_0.Axis.fActPosition and PLC_PRG.MC_Power_0.Axis.fActVelocity
variables in Trace. Adjust the display properties of the coordinates appropriately to track the actual position and
actual speed of the motor, as shown below.
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= PLC_PRG.MC_Power_0.Axis ¥
mm PLC_PRG.MC_Power_0.Axis.fA

O I

Lo |

T L

T O

L1

0 30s m 1m30s P —— »
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A.3 Example of CANopen Communication Configuration between the
Controller and SRV64 Series Servo

By writing a small program, you can implement A-2000 series PLC CANopen communication to connect DRV64
series servo drive. The operation steps are as follows:

Step 1 Create the following project following section 2.1.2 Creating a New Project.

Devices

* B X

=3 Unbted19
= [ Device (as71PLC2008)
:D Auto scan
L, Fault diagnosis summary
=2l pLC Logic
Application
¥ DifferentiaiManitor
m Library Manager
[£] PLc_PRG PRG)
= @ Task Configuration
% EtherCAT_Task
= @ MainTask
- PLC_PRG
[} variable usage
: D Version relation chedk
Wl 25_Hs10 (as+sio)
[ EtherCAT (EtherCAT Master
iﬁ ExtCard (ScanModule)
"% SoftMotion General Axis Poal

= 1’:;

- i,

SoftMotion)

[g] PLC_PRG x

PROGRAM PLC PRG
VER
END_VER.

Step 2 Click Tools > Device Repository, and then click Install. Locate and click the device profile

File Edit View Project Build Online Debug ‘-Tclo\;“]l

Window

1

Help

ASTRAADA_SRV64_CANopen_V1.18.eds to open it. At this time, Astraada SRV64 device should be
visible in device repository.

HeH & « i) [ R e tm~ [T |4 | Application [Device: PLC Logic] ~ ©F
_ % Device Repository x|
Devices - 3 X |
= t_,&:mﬁea’:s‘ Y| Lecation  SystemRepository e Edit Locations...
=-[f Device (As71PLC2008)
D Auto scan
+, Fault diagnosis summary >
L ,-ﬂ]] PLC Logic | Installed Device Descriptions 2 .
=} Application srve4 Vendor <Al vendorss e || Install...
. &, DifferentialMonitor
A MName Vendor Version
m Library Manager £
E PLC PRG (FRG) =[] Feldbuses
- = ¢
=-[#8 Task Configuration ! C:'«NDDEn ) 3
& EtherCAT Task = Gl Reale Device
= @ MairiTask i SRVG4 Drive | ASTRAADA Revision=16#00000075, FileVersic
= Eeer—
] pLC PRE = by EEerCAT R;l;ED\;sE‘)tED\.'r\;E
e
[ variable usage Bk Slave
£ D Version relation check
B 4s_+sio (-HsI0)
|_|i EtherCAT (EtherCAT Master SoftMotion)
!_ﬂ ExtCard (ScanModule)
"% SoftMotion General Axis Paol
Close

Step 3 Double-click ExtCard in the device tree and enter the Settings interface. There is no device option by
default. Select CANopen to automatically add CANbus and CANopen_Manager to the left device tree.
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File Edit View Project Build Online

Debug Tools Window Help

¥ DifferentialMonitor

Status

_j_]@ H & o B X MRS N 970 v _]” [#¥ | Application [Device: PLC Logic] ~ ©f
Devices v & x| [ PcPrRG (A Extcard x
=3 Untitled19 -
=@ Device (AS71PLC2008) I Bxt Card Config Please select the device type of Ext Card
D Auto scan .
g Fault diagnosis summary ‘ ECEBUSIEC Ofjec @®ittone ® 2020
= I

80 pLcLogi ‘ CPU Scan Parameters
= €} Application I

m Library Manager
[8) pLc_prG (PRG)
= \E; Task Configuration
& EtherCAT_Task
= & MainTask
&7 PLc_PRG
D Variable usage
D Version relation check
B As_+isio (M-+s10)
[ EtherCAT (EtherCAT Master SoftMotion)

(

=@ canbus (CANbus)

j] CANopen_Manager (CANopen_Manager)

Information

S SoftMotion General Axis Pool

Step 4 Right-click CANopen_Manager in the device tree, select Add Device, and then select the CANopen
remote device and SRV64 Drive. Click Add Device in the lower right corner to add SRV64 CANopen

drive.

File Edit View Project Build Online Debug Tools Window Help

BEEE &l o~ A X [dh 25 AS (M A - [3" | #¥ | Application [Device: PLC Logic] ~ ©%
B (@ Add Device
=3 Untitled19
= (i Device (AS71PLC2008) Name
D Auto scan Action
4, Fault diagnosis summar:
o ‘E’]g PL: Lo:: y © Append device () Insert device () Update device
= & Application srve4 Vendor <Al vendors>
2. Dif ;
m Library Manager Name Version Description
[8) pLc_PrG (PRG) = [ Fieldbuses
= @ Task Configuration = &ifl CANopen

& EtherCAT Task
= @ MainTask
8] pLc_PrG
D Variable usage
D Version relation check
B As_Hsio (TM-+s10)
() EtherCAT (EtherCAT Master SoftMc
_:[] ExtCard (ScanModule)
= (i _cANbus (CANbus!
i\_‘ﬂ CANopen_Manager (CANopen_| I

'3 SoftMotion General Axis Pool

Remate De

Revision=16#00000075, FileVersion=1.1 Imported from A

@ Group by category (] Display all versions(for experts only) () Display outdated versions

Please select a device from the kst above.

©®  (You can select another target node in the navigator while this window is open.)

Close

Step 5 On the “"CANbus” overview interface, the baud rate configuration needs to be consistent with SRV64
CANopen servo (Parameter P4.02); on the “SRV64_Drive” overview interface, the node ID configuration

needs to be consistent with

SRV64 CANopen servo (Parameter P4.05).

Step 6 After completing the physical connection of the device, download the program and log in to the device.

Then, you can see that the

#Note:

CANopen connection to SRV64 is successful.

e If high real-time performance is required for data, the CAN bus load rate should be less than 30% to avoid a
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small delay in data transmission and reception caused by bus contention.

e  For CAN buses with synchronization requirements, the window length setting value in the bus synchronization
message should be slightly smaller than the cycle value.

| SYNC

B Enable SYNC producing

COBID (Hex)  16% |80 &
Cycle period {ps) &0000 =
Window length {ps) 58000 =

Enable SYMNC consuming

®  The cycle time of the CANopen task should be slightly longer than the actual execution time of the task.
e To ensure that the master can monitor the slave normally, check the Heartbeat Enable option in the slave.

[5] Pc_PrG (@ ExtCard ) Srve4_brive x

General
General
poos waer i b CANopen
SDOs [C) Enable expert settings
() Enable SYNC producing
Log
4 Guarding
CANopen I/O Mapping
Enable nodeguarding Enable heartbeat producing
CANopen IEC Objects
Guard time (ms) 0 ° Producer time (ms) (200 =
Saue Life time factor 0 J/ Heartbeat consuming (1/1 active)
Information
4 Emergency (EMCY) 4 TIME
Enable emergency (EMCY) Enable TIME producing
COB-ID $NODEID +16#80 COB-ID (Hex) 16% 100 =

Enable TIME consuming

4 Checks at Startup

Check vendor ID () Check product number () Check revision number
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Appendix B SMC_ERROR Description

Error . ..
Module ENUM Variable Description
Number
0 All function blocks |SMC_NO_ERROR No error
. SMC_DI_GENERAL_COMMUNICATI |Communication error. For example,
1 Drivelnterface .
ON_ERROR sercos ring has broken
2 Drivelnterface SMC_DI_AXIS_ERROR Axis error
. Position output within the allowed
10 Drivelnterface SMC_DI_SWLIMITS_EXCEEDED o
range (SWLimit)
11 Drivelnterface SMC_DI_HWLIMITS_EXCEEDED Hardware end switch is active.
. SMC_DI_HALT_OR_QUICKSTOP_N |Drive status Halt or Quickstop is not
13 Drivelnterface
OT_SUPPORTED supported.
14 Drivelnterface SMC_DI_VOLTAGE_DISABLED The drive is not enabled.
Current position given from the drive
. SMC_DI_IRREGULAR_ACTPOSITIO .
15 Drivelnterface N seems to be irregular. Check the
communication
Position lag error. Difference
16 Drivelnterface SMC_DI_POSITIONLAGERROR between set and current position
exceeds the given limit
20 All motion generating |SMC_REGULATOR_OR_START_NOT |The controller is not enabled or the
function blocks  |_SET brake is applied
Axis in wrong SMC_WRONG_CONTROLLER_MOD | . .
21 Axis in wrong control mode
controller mode |E
The module created by motion
. SMC_FB_WASNT_CALLED_DURING .
30 Drivelnterface control is not called before the
_MOTION L
motion is completed
. The given AXIS_REF variable is not
31 All function blocks |SMC_AXIS_IS_NO_AXIS_REF
of the type AXIS_REF
L AXIS_REF variables have been
Axis in wrong SMC_AXIS_REF_CHANGED_DURIN . .
32 changed while the modules being
controller mode  |G_OPERATION .
activated
. The axis is not activated while
33 Drivelnterface SMC_FB_ACTIVE_AXIS_DIABLED .
moving (MC_Power.bRegulatorOn)
34 All motion generating |SMC_AXIS_NOT_READY_FOR_MOT |Axis in its current state cannot
function blocks ION execute a motion instruction
) . SMC_VD_MAX_VELOCITY_EXCEED [Maximum velocity (fMaxVelocity)
40 VirtualDrive
ED exceeded
. . SMC_VD_MAX_ACCELERATION_EX |Maximum acceleration
41 VirtualDrive .
CEEDED (fMaxAcceleration) exceeded
. . SMC_VD_MAX_DECELERATION_EX |Maximum deceleration
42 VirtualDrive .
CEEDED (fMaxDeceleration) exceeded
. SMC_3SH_INVALID_VELACC_VALU |Invalid velocity or acceleration
50 SMC_Homing
ES values
. SMC_3SH_MODE_NEEDS_HWLIMI |Mode requests use of limit switches
51 SMC_Homing
for safety reasons
70 SMC_SetControllerMo |SMC_SCM_NOT_SUPPORTED Mode not supported
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Error ) L.
Module ENUM Variable Description
Number
de
7 SMC_SetControllerMo |SMC_SCM_AXIS_IN_WRONG_STAT |The controller mode cannot be
de E changed in the current state
SMC_ST_WRONG_CONTROLLER_M|The axis is under the wrong
75 SMC_SetTorque
ODE controller mode
. SMC_RAG_ERROR_DURING_START |Error occurs when the axis group is
80 SMC_ResetAxisGroup .
upP activated
SMC_Ch Geari
90 —-NANGELLANNG |\ cGR_ZERO_VALUES Invalid values
Ratio
. The gear ratio parameters of the
SMC_Ch G
91 - :”t?s eanng SMC_CGR_DRIVE_POWERED drive cannot be modified when it is
ati
under control
SMC_ChangeGearin
) - Rago 9|sMC_CGR_INVALID_POSPERIOD  |Invalid position period (< 0)
Axis contains no information in the
110 MC_Power SMC_P_FTASKCYCLE_EMPTY
scan cycle (fTaskCycle=0)
120 MC_Reset SMC_R_NO_ERROR_TO_RESET Axis reset without error
121 MC_Reset SMC_R_DRIVE_DOESNT_ANSWER |Axis does not perform error-reset
122 MC_Reset SMC_R_ERROR_NOT_RESETTABLE |Error could not be reset
SMC_R_DRIVE_DOESNT_ANSWER |Communication with the axis did not
123 MC_Reset
_IN_TIME work
MC_ReadParameter,
130 MC_ReadBoolParamet|SMC_RP_PARAM_UNKNOWN Parameter number unknown
er
Error during parameter transmission
MC_ReadParameter, to the drive. See error number in the
131 MC_ReadBoolParamet|SMC_RP_REQUESTING_ERROR Programming Manual
er ReadDriveParameter
(SM_DriveBasic.lib)
MC_WriteParameter,
. Parameter number unknown or
140 MC_WriteBoolParame |SMC_WP_PARAM_INVALID N
writing not allowed
ter
. See error number in the
MC_WriteParameter, .
. Programming Manual
141 MC_WriteBoolParame |SMC_WP_SENDING_ERROR . .
ter WriteDriveParameter
(Drive_Basic.lib)
170 MC_Home SMC_H_AXIS_WASNT_STANDSTILL |Axis has not been in standstill state
SMC_H_AXIS_DIDNT_START_HOM . .
171 MC_Home ING Error at start of homing action
172 MC_Home SMC_H_AXIS_DIDNT_ANSWER Communication error
Error at stop after homing. Check
173 MC_Home SMC_H_ERROR_WHEN_STOPPING L
whether deceleration is set
SMC_MS_UNKNOWN_STOPPING_E
180 MC_Stop Unknown error at stop
RROR
SMC_MS_INVALID_ACCDEC_VALUE|Invalid velocity or acceleration
181 MC_Stop
S values
182 MC_Stop SMC_MS_DIRECTION_NOT_APPLIC|Direction=shortest not applicable
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Error ; ..
Module ENUM Variable Description
Number
ABLE
Drive is in errorstop status. Sto
183 MC_Stop SMC_MS_AXIS_IN_ERRORSTOP P P
cannot be executed
SMC_BLOCKING_MC_STOP_WASN |An instance of MC_Stop with
184 MC_Stop .
T_CALLED multiple calls
SMC_MA_INVALID_VELACC_VALUE |Invalid velocity or acceleration
201 MC_MoveAbsolute
S values
202 MC_MoveAbsolute |SMC_MA_INVALID_DIRECTION Direction error
. SMC_MR_INVALID_VELACC_VALUE |Invalid velocity or acceleration
226 MC_MoveRelative
S values
227 MC_MoveRelative |SMC_MR_INVALID_DIRECTION Direction error
» SMC_MAD_INVALID_VELACC_VALU |Invalid velocity or acceleration
251 MC_MoveAdditive
ES values
252 MC_MoveAdditive |SMC_MAD_INVALID_DIRECTION |Direction error
276 MC_MoveSuperImpos |SMC_MSI_INVALID_VELACC_VALU |Invalid velocity or acceleration
ed ES values
MC_MoveSuperImpos o
277 od SMC_MSI_INVALID_DIRECTION Direction error
. SMC_MV_INVALID_ACCDEC_VALU |Invalid velocity or acceleration
301 MC_MoveVelocity
ES values
. SMC_MV_DIRECTION_NOT_APPLIC|Direction=shortest/fastest not
302 MC_MoveVelocity .
ABLE applicable
325 MC_PositionProfile |SMC_PP_ARRAYSIZE Erroneous array size
326 MC_PositionProfile |SMC_PP_STEPOMS Step time = t#0ms
350 MC_VelocityProfile |SMC_VP_ARRAYSIZE Erroneous array size
351 MC_VelocityProfile |SMC_VP_STEPOMS Step time = t#0ms
MC_AccelerationProfil .
375 o SMC_AP_ARRAYSIZE Erroneous array size
MC_AccelerationProfil .
376 o SMC_AP_STEPOMS Step time = t#0ms
400 MC_TouchProbe |SMC_TP_TRIGGEROCCUPIED Trigger already active
Drive interface does not support the
401 MC_TouchProbe |SMC_TP_COULDNT_SET_WINDOW | . .
window function
402 MC_TouchProbe |SMC_TP_COMM_ERROR Communication error
410 MC_AbortTrigger |SMC_AT_TRIGGERNOTOCCUPIED |Trigger already de-allocated
426 SMC_MoveContinuou [SMC_MCR_INVALID_VELACC_VALU |Invalid velocity or acceleration
sRelative ES values
SMC_MoveContinuou . .
427 . SMC_MCR_INVALID_DIRECTION |Direction error
sRelative
451 SMC_MoveContinuou |[SMC_MCA_INVALID_VELACC_VALU |Invalid velocity or acceleration
sAbsolute ES values
SMC_MoveContinuou .
452 SMC_MCA_INVALID_DIRECTION |Direction error
sAbsolute
SMC_MoveContinuou [SMC_MCA_DIRECTION_NOT_APPL | . . .
453 Direction=fastest not applicable
sAbsolute ICABLE
600 SMC_CamRegister [SMC_CR_NO_TAPPETS_IN_CAM Cam does not contain any tappets
601 SMC_CamRegister |SMC_CR_TOO_MANY_TAPPETS Tappet group ID exceeds
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Error . . -
Module ENUM Variable Description
Number
MAX_NUM_TAPPETS
. SMC_CR_MORE_THAN_32_ACCESS |More than 32 accesses in one
602 SMC_CamRegister
ES CAM_REF
625 MC_CamIN SMC_CI_NO_CAM_SELECTED No cam selected
626 MC_CamlIN SMC_CI_MASTER_OUT_OF_SCALE |Master axis out of valid range
Velocity and acceleration values
SMC_CI_RAMPIN_NEEDS_VELACC_ . .
627 MC_CamIN must be specified for ramp_in
VALUES .
function
Scaling variables
628 MC_CamlIN SMC_CI_SCALING_INCORRECT fEditor/TableMasterMin/Max are not
correct
SMC_CAMBounds, Function block for the given cam
640 SMC_CamBounds_Po |SMC_CB_NOT_IMPLEMENTED . . 9
format is not implemented
S
675 MC_Gearln SMC_GI_RATIO_DENOM RatioDenominator=0
676 MC_Gearln SMC_GI_INVALID_ACC Acceleration invalid
677 MC_Gearln SMC_GI_INVALID_DEC Deceleration invalid
Velocity and
725 MC_Phase SMC_PH_INVALID_VELACCDEC acceleration/deceleration values
invalid
Rotation axis with fPositionPeriod =
726 MC_Phase SMC_PH_ROTARYAXIS_PERIODO
All modules using Type of given cam is not
750 | MC_CAM_REFas |SMC_NO_CAM_REF TYPE ype ol g
. MC_CAM_REF
input
Mast i tart E
SMC_CAM_TABLE_DOES_NOT_coy | aster @is area (xStart and xEnd)
751 MC_CamTableSelect from CamTable is not covered by
ER_MASTER_SCALE
curve data
Duri li f sl i
SMC_GIP_MASTER_DIRECTION_C uring CO_L'p ing of slave a)_('s’ _
775 MC_GearInPos master axis has changed direction of
HANGE .
rotation
SMC_BacklashCompe Gear backlash fBacklash too large
800 . SMC_BC_BL_TOO_BIG N .
nsation (> position period/2)
CNC function blocks
1000 |which are supervising|SMC_NO_LICENSE Target is not licensed for CNC
the licensing
Path cannot be processed because
1001 SMC_Interpolator |[SMC_INT_VEL_ZERO .
set velocity = 0
1002 SMC_Interpolator [SMC_INT_NO_STOP_AT_END Last object of path has Vel_End>0
Warning: GEOINFO List processed in
Dataln but end of list not reached
Reason: EndOfList of the queue in
1003 SMC_Interpolator |SMC_INT_DATA_UNDERRUN
Dataln not be set or
SMC_Interpolator faster than path
generating function blocks
SMC_INT_VEL_NONZERO_AT_STO .
1004 SMC_Interpolator P Velocity at Stop > 0
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Error ) L.
Module ENUM Variable Description
Number
SMC_INT_TOO_MANY_RECURSION|Too many SMC_Interpolator
1005 SMC_Interpolator . .
S recursions. SoftMotion error
Input-OutQueueDataln is not the
1006 SMC_Interpolator [SMC_INT_NO_CHECKVELOCITIES |last processed function block of
SMC_CHeckVelocities
1007 SMC_Interpolator |[SMC_INT_PATH_EXCEEDED Internal/numeric error
Velocity and acceleration /
1008 SMC_Interpolator |[SMC_INT_VEL_ACC_DEC_ZERO L
deceleration is null or too low
1009 SMC_Interpolator [SMC_INT_DWIPOTIME_ZERO FB called with dwIpoTime = 0
SMC_INT2DIR_BUFFER_TOO_SMA
1050 |SMC_Interpolator2Dir LL - - - - Data buffer too small
. |SMC_INT2DIR_PATH_FITS_NOT_I |[Path does not go completely in
1051 |SMC_Interpolator2Dir
N_QUEUE queue
Velocity and
.. |SMC_CV_ACC_DEC_VEL_NONPOSI . .
1100 | SMC_CheckVelocities TIVE acceleration/deceleration values
non-positive
. Values of fGapVelocity /
SMC_Controlaxisbypo [SMC_CA_INVALID_ACCDEC_VALUE . .
1120 . s fGapAcceleration / fGapDeceleration
non-positive
1200 SMC_NCDecoder |SMC_DEC_ACC_TOO_LITTLE Acceleration value not allowed
1201 SMC_NCDecoder |SMC_DEC_RET_TOO_LITTLE Deceleration value not allowed
SMC_DEC_OUTQUEUE_RAN_EMPT |Data underrun. Queue has been
1202 SMC_NCDecoder .
Y read and is empty
SMC_DEC_JUMP_TO_UNKNOWN_L |Jump to line cannot be executed
1203 SMC_NCDecoder - - - P . .
INE because line number is unknown
1204 SMC_NCDecoder |SMC_DEC_INVALID_SYNTAX Syntax invalid
SMC_DEC_3DMODE_OBIJECT_NOT |Objects are not supported in 3D
1205 SMC_NCDecoder
_SUPPORTED mode
1300 SMC_GCodeViewer |SMC_GCV_BUFFER_TOO_SMALL |Buffer too small
1301 SMC_GCodeViewer |SMC_GCV_BUFFER_WRONG_TYPE |Buffer elements have wrong types
tli f the Int lat |
1302 | SMC_GCodeViewer |SMC_GCV_UNKNOWN_IPO_LINE | |rent line of the Interpolator could
not be found
All function blocks Given CNC program is not of the
1500 . SMC_NO_CNC_REF_TYPE
using SMC_CNC_REF SMC_CNC_REF type
All function blocks . .
. Given OutQueue is not of the
1501 using SMC_NO_OUTQUEUE_TYPE SMC_OUTQUEUE type
SMC_OUTQUEUE - P
. Function block only works with 2D
1600 CNC function blocks |{SMC_3D_MODE_NOT_SUPPORTED paths
2000 SMC_ReadNCFile |SMC_RNCF_FILE_DOESNT_EXIST [File does not exist
2001 SMC_ReadNCFile |SMC_RNCF_NO_BUFFER No buffer allocated
2002 SMC_ReadNCFile |SMC_RNCF_BUFFER_TOO_SMALL |Buffer too small
. Data underrun. Buffer has been read
2003 SMC_ReadNCFile |SMC_RNCF_DATA_UNDERRUN .
and is empty
. SMC_RNCF_VAR_COULDNT_BE_RE |Placeholder variable could not be
2004 SMC_ReadNCFile
PLACED replaced
2005 SMC_ReadNCFile |SMC_RNCF_NOT_VARLIST Input pvl does not point to a
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Error ) L.
Module ENUM Variable Description
Number
SMC_VARLIST object
2050 SMC_ReadNCQueue |SMC_RNCQ_FILE_DOESNT_EXIST |File could not be opened
2051 SMC_ReadNCQueue |SMC_RNCQ_NO_BUFFER No buffer defined
2052 SMC_ReadNCQueue |SMC_RNCQ BUFFER_TOO_SMALL |Buffer too small
2053 SMC_ReadNCQueue |SMC_RNCQ_UNEXPECTED_EOF Unexpected end of file
SMC_AxisDiagnosticL [SMC_ADL_FILE_CANNOT_BE_OPE |
2100 File could not be opened
og NED
L . Buffer overrun.
SMC_AxisDiagnosticL . .
2101 o SMC_ADL_BUFFER_OVERRUN WriteToFile must be called more
9 frequently
2200 SMC_ReadCAM SMC_RCAM_FILE_DOESNT_EXIST |File could not be opened
2201 SMC_ReadCAM SMC_RCAM_TOO_MUCH_DATA Saved cam too big
SMC_RCAM_WRONG_COMPILE_TY o
2202 SMC_ReadCAM PE Wrong compilation mode
2203 SMC_ReadCAM SMC_RCAM_WRONG_VERSION Wrong file version
2204 SMC_ReadCAM SMC_RCAM_UNEXPECTED_EOF Unexpected end of file
SMC_WriteDrivePara SMC_WDPF_TIMEOUT_PREPARING
3001 . SMC_WDPF_CHANNEL_OCCUPIED
msToFile _LIST
SMC_WriteDrivePara |SMC_WDPF_CANNOT_CREATE_FIL |
3002 . File could not be created
msToFile E
SMC_WriteDrivePara |SMC_WDPF_ERROR_WHEN_READI .
3003 . Error at reading the parameters
msToFile NG_PARAMS
3004 SMC_WriteDrivePara |SMC_WDPF_TIMEOUT_PREPARING |Timeout during preparing the
msToFile _LIST parameter list
Nominator of the conversion factor
5000 SMC_Encoder SMC_ENC_DENOM_ZERO dwRatioTechUnitsDenom of the
Encoder reference is 0
Oth dule trying t
5001 SMC_Encoder  |SMC_ENC_AXISUSEDBYOTHERFB | o' ToCWe HYING T0process
motion on the Encoder axis
. SMC_ENC_FILTER_DEPTH_INVALI | o
5002 Drivelnterface b Filter depth invalid
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