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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
%2, 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
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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
4 8 16 32

controlled axes
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
LD, ST, CFC, and SFC

Programming language

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

24

A-Series
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1.1.4 System Application Process

Figure 1-2 System Application Process

-
; eInstall the CPU and required expansion modules.
J
Y
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
Y
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
Y
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
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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

Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard

A Astraada A-2000 Studio V3.0, 1.86 Setup is preparing the
InstallShield Wizard, which will guide you through the program
setup process. Please wait.

Extracting: Astraada A-2000 Studio Setup 64 V3.0, 1.86.msi

|y Cance
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Step 3 When the dialog box shown in the following figure appears, click Next.

Figure 1-5 Installation Wizard Interface

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

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

The InstallShield (R) Wizard wil install Astraada A-2000 Studio
¥3.0.1.86 on your computer, To continue, dick Next.

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

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

#2 Invtmatic Studio V1.3.5.1 - InstallShield Wizard
License Agreement

Please read the following license agreement carefully.

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

General Terms of License (End User License Agreement) for the supplied
Software. Please read this Software User Agreement carefully before using
the supplied Software. Downloading or installation of the Software
constitutes recognition by the customer of the conditions of this Agreement

@|I accept the terms in the license agreem+t

Print
(D1 do not accept the terms in the license agreement BN
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

22 Astraada A-2000 Studio V3.0.1.86 - InstallShield Wizard
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different

Install Astraada A-2000 Studio V3.0, 1.86 to:
C:\ASTOR \Astraada A-2000 Studio V3.0.1.86) Change...

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.

Figure 1-8 Installation Mode Selection Interface

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

Setup Type
Choose the setup type that best suits your needs.

Please select a setup type.

O complete
i 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.

InstallShield

< Back Mext = Cancel
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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.

Installshield

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

Figure 1-10 Installation Progress Interface

-
B 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.

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

Status:

Installshield
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Figure 1-11 Installation Complete Interface

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

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Astraada
A-2000 Studio ¥3.0. 1.86. Clidk Finish to exit the wizard.

[ Show the Windows Installer log

< Back Cancel

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

A A N BN N BN BN I i W - =
 __J J 1 1 7 1 1 1 [ 0 1 1 % 1 %\
7 J 11 1 1 11

-
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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 Ethernetl/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

Organize + Disable this network device Diagnose this connection Rename this connection Change settings of this connectio
l‘-" Bluetooth Network Connection ( Ethernet ( Ethernet 2
- Mot connected = _ Metwork cable unplugged :  _ Unidentified network
x B Bluetooth Device (Personal Area ... | 9§ = Intel(R) Ethernet Connection (13) ... @~ USB Ethernet/RNDIS Gadget
il - Ethernet1fl
" Internet Protocol Version 4 (TCP/IPv4) Properties x
Networking  Sharing
General
Connect using
_ ‘fou can get IP settings assigned automatically if your network supports
@ Intel{R) Ethemet Connection (13} 1213-V this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
G The IP address must be in the same subnetas the controller
I IP, tlc‘ljress and m Lést not conflict with it
This connection uses the following items Obttain an IP address automaticaly
B Client for Microsoft Networks h @ Use the following 1P address:
E:’File and Printer Sharing for Microsoft Networks 1P address:
E’V\rlualBUx NDISE Bridged Metworking Driver - - ‘
'8 Npcap Packet Drver (NPCAP) Subnet mask: [255 .25 2% . o |
005 Packet Scheduls

acked
g Intemet Protocol Version 4 (TCP/IPv4)

] . Microsoft Network Adapter Muliplexor Protocol b Obtain DNS server address automatically
€ >
(@) Use the following DNS server addresses:
Install Uninstall Properties Preferred DNS server: l:l
rma server:
Transmission Control Protocol/Intemet Protocol. The default

wide area networlk protocol that provides communication
across diverse interconnected networks

[ validate settings upon exit Advanced...

OK Cancel Cancel
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m  Using a Type-C cable
e Install the USB driver
When the PC runs Windows 10, install the USB driver as follows:
Step 1 Right-click the upper computer software.
Step 2 Select Open file location.

Step 3 Locate Drivers > RNDIS_Windows_Driver.cab.

~  Name Date Type Size
BB RNDIS_Windows_Driver.cab 2025/5/21 10:07 WinRAR archive 22 KB
&) USB  pdf 2025/5/21 10:07 WPS PDF File 192 KB

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

|| RNDIS_Windows_Driver.cab 73573034 1001 AMA Cahinet File 22 KB
Open
Open in new window

B Share with Skype

> Open archive

Pin to Start Open archive >
¥ Share Extract files...
{3 Scan with OfficeScan Extract Here

Open with.. I Extract to "RMDIS_Windows_Driver\" I

Test archive

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

Tl Sort = View
MName - Date modified Type Size
=4 mdis.cat 31272010 10:59 PM Security Catalog TKBE
D RMDIS.inf 2/3/2010 1:42 AM INF File 4 KB

Step 6 Connect the computer and the PLC with a USB cable: Open Device Manager, select Ports > USB serial
device, and right-click Update driver.

5 Firmware
) Human Interface Devices
=@ IDE ATA/ATAPI controllers

@) Mice and other pointing devices

[ Monitors

P Metwork adapters

E? Other devices

W Ports (COM & LPT)
W Standard Serial over Bluetooth link (COM3)
% Standard Serial over Bluetooth link (COM4)
% USB Serial Device (COM25)

<

T Print queues Update driver

[ Processors Disable device

B Security devices Uninstall device

[3 Sensors

@ SIMATIC NET Scan for hardware changes

¥ Software components
B Software devices
i Sound, video and game controllers

Properties

S Storage controllers

3 System devices

ﬁ Universal Serial Bus controllers
§ USB Connector Managers

Step 7 Click Browse my computer for drivers and select the driver folder.
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B Update Drivers - USB Serial Device (COMS)

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,

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

l
Browse for drivers on your computer

Search for drivers in this location:

[Slu dic\CODESYS\Commeon\Drivers\RNDIS_Windows_Driver v Browse...

8 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.

€ B Update Drivers - USB Ethernet/RNDIS Gadget

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

gl USE Ethernet/RNDIS Gadget

|
|

|

| Close

|
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m  Configure the USB network port

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

Step 1

% Device Manager
File Action View Help
e @0 Hm = B EXE

v % 0108252-xbx

» Iy Audio inputs and outputs

» Iy Audio Processing Objects (APOs)

> 49 Batteries

> ) Bluetooth

> @ Cameras

» B Computer

» wm Disk drives

» [§ Display adapters

> B Firmware

» i Human Interface Devices

» @ IDE ATA/ATAPI controllers

» [ Junge Connectivity

» &= Keyboards

> @ Mice and other pointing devices

» [ Menitors

~ [ Network adapters
@ Bluetooth Device (Personal Area Network) #2
I Intel(R) Wi-Fi 6 AX201 160MHz
[ Realtek PCle GbE Family Contraller
[ Realtek USB FE Family Controller
I3 Sangfor aTrust VNIC
I VMware Virtual Ethernet Adapter for ViVinet1
I VMhware Virtual Ethernet Adapter for VVinetg
5 WAN Mininort (IKFu?)

Right-click the Ethernet.
e Settings

@ Home

Find a setting

Network & Internet

@ Status

7 Wi-Fi

D)>= Airplane mode
) Mobile hotspot

= Proxy

Ethernet
@ Unidentified network
No Internet

@ Ethernet
Not connected
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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 1.:7 Disabled
@ 1JSB Ethernet/RNDIS Gadget 2 VirtualBox Host-Only Ethern:
) Disable
Status
Diagnose

®) Bridge Connections

Create Shortcut

G Delete

®) Rename

_Q Properties |

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 Gadaet

This connection uses the following items:

&3 Client for Microsoft Networks ~
’:¥ File and Printer Sharing for Microsoft Networks
’:]?\ﬁrlualBox NDIS6 Bridged Networking Driver

93 Npcap Packet Driver (NPCAP)
9305 Packet Scheduler

'R intemnet Protocol Version 4 (TCP/IPv4d)

O . Microsoft Network Adapter Muttiplexor Protocol W
£ >

Install... Uninstall Properties
Description

Transmisgion Control Protocol/Intemet Protocol. The default
wide area network protocel 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 — Ethernet - Ethernet 2 — Ethernet 3
;‘,g MNetwork cable unplugged %”6 l':'

’ Unidentified network Disabled
x i Intel(R) Ethernet Connection (13) ...

Personal Area ... &7 Use Ethernet/RNDIS Gadget T VirtualBox Host-Or

§ W Ethemet2P X Internet Protecol Version 4 (TCP/IPvd) Properties e
| Networking ' Sharing General
Connect using ‘fou can get IP settings assigned automatically if your network supports
I? 1USB Ethemet/RNDIS Gadaet this capability. Otherwise, you need to ask your network administrator
g for the appropriate IP settings.
Cortfi
i (C) Obtain an IP address automatically
This connection uses the following tems: TR TR TR
se the following IP address:
I?Client for Microsoft Networks A i
9 File and Printer Sharing for Microsoft Netwarks [P address: 192 .168 . 3 . %0
’:]?\ﬁrlualBux NDIS6 Bridged Networking Driver Subnet mask: 255 , 255 ,255 . 0
Mpcap Packet Driver (NPCAP)
QoS Packet Scheduler Default gateway: L
4 Intemet Protocol Version 4 (TCP/IPv4) |
[T 5 Microsoft Network Adapter Muttiplexar Protocol w Obtain DNS server address automatically
< > (®) Use the following DNS server addresses:
Install... Uninstall Properties Preferred DNS server: |:|
Description Alternate DNS server: I:I
Transmission Control Protocal/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks. [validate settings upon exit Advanced. ..
Ok C |
ok po— [ ok || Cone

202605 (V1.1) 14



A-2000 Series Software Manual Getting Started

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:

Fie fdt Vew Poject il Onine Ocbug Took Vindow Heb Y
IBE S oo Lt RBX(AGRGR YRS X AT =

Drvers. v x is(-vl’mx z

‘(I)ASTOR,;(. i Ofetta © | Wiedzaiwsparcle Kariera Kontakt Q)

Prowadzimy do
przemystu
przysztosci

Inteligentnie.
[ Automatyzujemy
»”

7 Cyfryzujemy
[ Robotyzujemy

= Intralogistykujemy

& ustawtena
ek .

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.

Fie Edt View Proect Suid Onine Debug | Teos | indew Help o
ol 2} oo kBB X LK Astrasda A-2000 Studio Tool

‘(l) ASTOR.... e Oferta Wiedza | wsparcie Kariera Kontakt ~ Q

Prowadzimy do
przemystu
przysztosci

Inteligentnie.

[, Automatyzujemy
[ Cyfryzujemy
[, Robotyzujemy

Intralogistykujemy

Lot 0000 Preconpie o/ e o (ko) 0

202605 (V1.1) 15



A-2000 Series Software Manual Getting Started

Step 3 In the Device Repository pop-up window, click Install.
‘ 2 Device Repository X

Location  System Repository Edit Locations...

|
| Installed device descriptions

String for a fulltext search Vendor:  <All vendors> Install...

Name Vendor Version Description
+ _T‘] Miscellaneous

+ _T‘] Fieldbuses

+ 9 HMI devices

i pLcs

+- @ SoftMotion drives

+

(cese )

\
i
|

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
~v 4 | [ « Windows (C:) > Usytkownicy > JAKUBGA > Pobrane > XML
Organizuj MNowy folde

Data modyfikadji

]

Bl Gol v tym roku
a Lalena

» @b Jakub - ASTOR S

B Pulpit @ Astraada_AS64_EtherCAT_101

! menty

& Obrazy »

W . -

#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 = 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 project X

categories(C) templates(T)

g, |~ BB

Empty project HMI project | Standard project 2

A project containing one device, one application, and an empty implementation for PLC_PRG
ASTIPLC2004 | 3
ASTIPLC2003
CODESYS Control RTE V3
CODESYS Control RTE V3 x64
CODESYS Control Win ¥3
CODESYS Control Win V3 x64
CODESYS HMI
* IxEtherCAT, 4 axis EtherCAT bus control
+ 2yEthernet, Support TCP/IP. Modbus TCP, UDP and other protocols Server/Client. Ethernet/IP
ScannerfAdapter
* OPC UA Server
* 2¥R5485, Support Modbus RTU Master/Slave
* 1xMirco 5D. 1xType C
* Program capacity 20MB, PERSISTENT capacity 1MB
* High speed If0 of the main body, 8 inputs and 8 outputs, supporting up to 4 channel encoder
inputs and 4-axis pulse outputs
* Advanced motion contrel such as electronic cam and interpolation
1 + Industry specific process library
* Multi functional expansion card
PLC_PRG in |Structured Text (S5T) 4 s
name(N) [Example Project I 5
location |C:\}_lsers\leIO_lBGA'-,OneDrive - ASTOR. Sp. z 0.0'\Dokumenty it

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

AR (& o o & BRE X M4 B2 te [§|B | Application [Device: PLC Logic] = OF X &
GEes|-merer o BHBH @ on 4 [o | B[ E5S
Devices -8 x EtherCAT Devie | ] ™MHSI0 PLC_PRG X
PROGRAM PLC_PRG
Scope  Neme Address Datatype Initiolization  Persistent  Hide Constant  Comment  Attributes
&, F Copy
=&l e Paste
=X Delete
Refactoring »
B2 Properties.
Add Object » P
| weProgram 1.....
Network Comment
v jpdate Device...
D) W Edit Object
W
e Edit 10 mapping
@ Import mappings from CSV.
Y Export mappings to CSV..
¢ Online Config Mode...
Reset Origin Device [Device]
Simulation
@) Visualization Element Repository
k1A [w0% &
[ o e )]
Lastbuid: © 0 ® 0 Precompile /' @ Project user: (nobody) (VAR
e — ———— -
[ Add Device X
Name EtherCAT_Master_SoftMotion
Action
© Append device ) Updste device
String for a fulltext search Vendor <l vendors> v
Name Vendor Version Descriy
#- i Miscellanecus
= [ Fieldbuses
€N CANbus
= ol EtherCAT
= ek Master
ﬁi EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.15.30 EtherC#

(1] EthercaT Master SoftMotion 35 - Smart Software Solutions GmbH  3.5.15.0  Ethercy
@ 35 -Smart Software Solutions GmbH ~ 3.5,15.30  Etherc
(1] ethercaT Master softmotion 35 - Smart Software Solutions GmbH  3.5.16,30  Ethercy
. HB Ethernet Adapter

+ = EtherNet/IP

# - {2} Home&Building Automation
M0 Modbus

S sercos

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

Name: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master -~
Version: 3.5, 15.30 f
Order Number: -
Description: EtherCAT Master SoftMotian...

Append selected device as last child of
Device

@ (vou can select another target node inthe navigater while this windew is open.)

Add Dev 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 Edt View Project Build Online Debug Tools Window Help 1
s e & T G5 (¥ 5| | Application [Device PLC Logic] » ©F % =
Devess S W[ @ creor g Devke x ]l Mumo ®) ACARa =
= ) Prryiiacionis_apitacis_ Chapter? - =
BT aa |c o Setinge -
) mutoscan poolcatone
A, Fault dagnesis summary o
= &l ectoge Backup and Restore
= € Apphcation
A m—— .
L Files o 2
i J— @
) ric_me Ro) Log

=8 Task Configuration

Sedect Device x
) varable usage

1) Verson relation check

M Setect the hetwork Path ta the Controller

W s (esssio) AccessRights | | = #iia Goteway.t Device Hame: e
[ EtherCAT (EerCAT Master SoftHoton) o catewar-1
8 Exteard (Scartocie) . forver
2 Softioson Genersl s o P
Saftwace metr
.... o 1P Address:
determinatio [
1€ Objects ort:
127
Commonisct
Task Deplormi
Sstue
infarmation
‘E Messages - T po—— P ——— (] Hide nan-matching devices, filter by Target I Cancel

st QO D0 Premmpie of Project user: (obady) [ JE-)

Step 3 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.

®  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 Edt View Project FBO/LD/IL Build Onine Debug Tools Window Help 1

1 | @ ML 2 " |12 | Application [Device: PLC Logic] ~ ©F % =
Devces - 8 x| @ cmecar | Dence (]l MrSD W MCPRG X 5
Yy m—y— - PROGRAM PLC_PRS 5|
Scope  Name  Addres:  Dstatype  intismbon  Pewtent  Hide Constant  Comment  Afiibuter (=)

5 AT (EherCAT Maste Softotin)

= o
3 shiEy Copy

¥ Delete

£ Propeties

O AddFolde
£33 Device.
Disable Device
Update Device.
i Edit Object
Edit10 mapping
Import mappings from CSV...
Export m

Lasthuld: © 0 ® 0 Precomole ./ o Beaiact kst fnahadl [ BEN
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Figure 2-2 Adding a Slave to the EtherCAT Master

i e

Ether¢AT

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

be automatically added.

Devices - B X [ EthercaT W ™.Hso PLC_PRG X | [f] Device
PROGRAM PLC_P

= [ Arzykiadons_apitacis Chapter2 ||
@ LSVEH[::;L:LCZDM) - Scope  Name  Address  Datatype
2, Fault diagnosis summary
= B0 PLC Logic
=} Application
¥ DifferentiaMoritor
(i Library Manager
BF PLC_PRG (PRE)
= (B8 Task Configuration
5 EtherCAT Task
= MainTask
& rLc_PRG
[ variable usage =
P Version relation check R
TM_HSIO (TMAHSIO)

Initizlization  Persistent Hide  Constant Comt

> Program 1 :....

| Network Comment

EtherCAT (EtherCAT Master SoftMotion)

= #\ Astraada_SRV_65_FW_1_0_2 0 (Astrazda_SRV_65_FW_1.0.2.0)
HP pis (puis)

=\ Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_SRV_65_FW_1.0.2.0)
HP axis_1 (axis)

Ty Exare (Geanvioaah

"3 SoftMotion General Axis Pool

#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.
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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 Edt View Project FADADAL Buld Online Debug Tools Windew Help

Led & LY
i - o o 8O0 4 |
Devices
= (3 Prayiiactows_aplkage Chapierz
= (@ Device (a57IRLC2009
1Y Auto scan
%, Foult diagnosis summary
=8 rcLoge
= ) Apphcation
¥ Differentiaonitor
] Lesry Mensger
) P pre g
= (8 rask Configuration
£ EerCaT Task
= & ManTosk
@ e pac
DY variable usage
I ersion relaton check

Refzctering v
R Propeties.
3 Add Folder...
Add Devce...
Scan far Devices.
Disable Device
Update Device...
[§ Edit Object
Edit 0 mapping
Import mappings from CSV...
Export mappings to CSV...

§] Visualization Element Repositon,

[=)

- X

2 0 T B Application (Device: PLE Logic]

@ erecar W) mCPRG x| 3 Devce

L2

-0

% =

PROGRAM PLC_PRG

Scope  Mame  Address  Datatype

Initislization  Persistent  Hide  Constant  Comment

Figure 2-4 Selecting an EtherCAT Slave Device

[ Add Device

i

Name Astraada_SRV_65_FW_1.0_2 0

Action
© append device () Insert device

e () Update device

Aibutes

astraa

Vendor <Al vendors

Name
= [l Fieldbuses
= e EtherCAT
= oo Slave
= [ ASTRAADA
= [ Servo Drives

Version

Al |Astraada_SRV_65_FW_1.0.2.0 Revision=16#000000AB

Description

EtherCAT Slave imported from Slave XML: Astraada_¢

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

Vendor: INT
Categories: Slave

Version: Revision=16#000000AB

Order Number: Astraada_SRV_65_FW_1.0.2.0
Description: EtherCAT Slave imported from Slave XML: Astraada_SRV_§5_FW_1.0.2.0.uml Device:
Astraada SRV 65 FW 1.0.2.0. Astraada SRV 65 FW 10.2.0

A Name: Astraada_SRV_65_FW_1.0.2.0

| =

EtherCAT

Append selected device as last child of

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

Close

Add Device
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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/AD/IL Build Online Debug Tools Window Help

B2 R & v o & B X [0S [} (" | #¥ | Application [Device: PLC Logic] ~ ©f X » ||
w «r e ov FFAFEF b B ar 3
Devices v 32X (@ Ethercat PLC_PRG X | [f] Device
=) Przpblsciows_apitacia_Chapter2 > PROGRAM PLC_PRG
= @ Device (as71PLC2009)
0 pevie ¢ ) Scope  Nsme Address  Datatype  Initialization  Persistent  Hide Constant  Comment
P Auto scan
., Faultdiagnosis summary
=0 pLc Logic

= 1L} Application
¥ DifferentialMonitor
(i) Library Manager
PLC_PRG {PRG)
= [&8 Task Configuration
% EtherCAT Task
=& MainTask
& ric PR
[ variable usage =
[ Version relation check i wProgram 1 .....
W v _rsi0 (TM-Hs10)
=[] |EthercAT (EthercAT Master SoftMotion) [
= A\ Astraada_SRY_65_FW_10_2 0 (Astraada_SRV_65 FW_1.0.2.0)
HP Axis (Axis)
[ ExiCard (Scantodule)
"3 SoftMotion General Axis Pool

Network Comment

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

ar=a == R R I B I | FEM [ | Application [Device: PLC Logic] = ©F
i 2 T 1 N T
Devices + 8 X || [ EthercAT ' PLC_PRG X [ Device
=51 Przykisdows_apiacia_Chapter? - 1  PROGRAM PLC_ERG
= Device (a571PLC2004) 2 VER
™ Auto scan EHD_VER
., Fault diagnosis summary
=2 PLC Logic

= £} Application
¥ | DifferentialMonitor
i) Library Manager
9 PLC_PRG (PRG)
= (#8 Task Configuration
% EtherCAT Task
=g MainTask
8] FLc_PRG
™ variable usage
[ Version relation check
B ™ _hsio (M+s10)
[ EtherCAT (EtherCAT Master SoftMotion)
[ Extcard (SeanModuie)
"3 SoftMotion General Axis Pocl

w Program 1 .:

Network Comment

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

k 5 2 = Add POU X
P H & v fBRX|AGASIN YR 3 | i#¥ | Application [Device: PLC Logic] - &8 T |, 5 & |[= ¢
[T 69 [ <0 <> o 40 4 iF 4 W an F W F > = Y (@ B B[ T K
Des v 3 x {] EthercaT PLC_PRG X [{] De " N .
= ] Ether /@ R il pevee | @ Create a new POU (Program Organization Unit)
=5 Przykiadona_apltaca_ChapterZ - 1 PROGRAM PLC_PRG
=i Device (A571PLC2004) 2 VR
3 END_VAR
¥ Auto scan -
-, Fault diagnesis summary Name
=Bl PLC Logic :l l:
PoU
i) Copy Type
[ @ Paste
Program
“E|X Delete O Progi
H Refactoring o () Function block
Properties... Extends co
) versio Add Object v ‘ Alarm Canfiguration... Implements
] T ps{ D) AddFolder. My Alarm group template... -
Ethercq [T Edit Object 4 s Group... =
[ Extcard| Edit Object With. @ Camtable.. Accessspecifier
% softtaoy €8 Login &  CNC program...
ey £ CNC settings.
elete application from deviee i 1
e G Communication Manager... Method implementation language
] Visualzation Element Repository BZ  Data Sources Manager... Ladder Logic Diagram (L0)
DUT..
b O Function
External File..
@ Global Variable List. Return type
{=] ImagePeal..
= Interface..,
@ MNetwork Variable List (Receiver). Implementation language

@ Network Variable List (Sender)...

T__Persistent Varicbles...
B Pou.

& POUTormphet Checks. | Cancel
W, Recipe Manager.

@ Redundancy Confiquration..

Ladder Logic Diagram {LD) ~

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

Fie Edt View Project Buld Online Debug Took Window Help L 4
D& o X ML M MR S (3 [ | Asplication [Device: PLC Logic] + S S, u X 0 i e |EE
Deviees * 8 x| [ Etecat W] PCPAG [ (f) Dewee W] POU | TeskCombguaton b EtherCAT Task X -
Przyiadowa_apkaga_Chapier? || Configuration
= @ Deviee (as7IPLC209
() Ao sean Priorty (0.31 kO
. Faultdagnoss summary
= @ A Logic Tive
EY thon G ordic Intervel (5. t2200ms) 4 ms
#_ Offmrentihontor
D corary anager Watchdog
89 P pRG (PRC) Dlenable
9 ou pra)

Time (e.g. t200ms)

sansitity
Van

8 nue pac
Y variable ussoe

) Version relsion check
W nv_sto (essio)

) EtherCAT (EtherCAT Master Softatr)
H extosd (seanmoduie)

b Softotion General Axis Pacl

Remove Call (f Change Call | & MoveUp_# Move Down | Open POU

Comment

File Edit View Project Build Online Debug Tools Window Help A4
B @« & B® X (MBS N Y% @i (§|E5 ] Application [Device PLCLogic] - S S, w X [[

Devices " Input Assistant X & EtherCAT_Task X -
3 Provkisdons_apikacs_Chater2
= [ Device (aSTILEIN04)

) aosan - Name Type Origin
1 © 2opiiston %

oy
0 Jopkcation . : =

Text Search  Categeries

#) pic_PRa pRo)
] roupre)

= @ Task Configuration .

& EterCaT Tosk

W o eisio)

) EtercaT EhercaT Master softt
@ ExtCard (ScanModiie)

2 softmaton

18 Structured view

Tnsert with arguments

Dowmestation
PROGRAM POU -

B

Lmtbuld: © 0 B0 Precomple @ Project user: (nobody) [ JE~Y
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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 Edt View Project Build Online Debug Tools Window Help A 4
BEHE & dh 0L A 0 7" | | Application [Device: PLC Logic] ~ ©§ g o BB
Devices > 3 X [ Ethercar [# PcprG [ Device POU  [TE§ TaskConfiguration iF: EtherCAT Task &P Axis X ~
=B Praykisdows_apitacia_Chapter? -
= (@ pevice (r571PLC200%) Scaling s type and Imits F— Velocity ramp type
[ Autoscan () Virtual mode ortnere © Trapezoid
Homing Setting . (0 Activated Negative [ul: 00 -
", Fault disgnoss summary O Modulo - O sim
- Positive [ul: 1000.0 -
0 PLC Logic A O Frite ositive [u] O Quadratic
=) Application
e pLCL Software error reacton D Quadratic (smoath)
#_ DifferentilMonitor General ogic ooclaaton (ot o
eceleration [u/s2):
i) Library Manager Identfieation
i) rLC_PRG (RS) Commissioning Max. distance [u]: 0 : e
] pou pre) . .
i SM_Drive_ETC_GenericDSP402: /0 | | - Dynamic lmits Positon lag supervision
{8 Task configuration Mg e
BN velocity [ufs) Acceleration [/s?]  Deceleration [ufs?]  Jerk [ufs?): leactiva 2
& EherCAT_Tesk SM_Drive_ETC_GenericDSP402:
& rou IEC Objects 30 1000 1000 10000 Laglimit[u]: 10
= @ MaiTask
& WainTas
&) pLc_prG Status

™ variable usage

[ version relation check

W ™_nisio (M+Hs10)

=i EtherCAT {EtherCAT Master SoftMotion)

= A\ Astraada_SRY_55_FW_1_0_2_0 (Astraada SRV
HeP Axs (Axis)

= #\ Astraada_SRV_§5_ FW_10_2 0_1(Astraada_S
HP Avis_1 (Axis)

(i ExtCard (ScanModule)

" SoftMotion Ganeral Axis Fool

Information

#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 Y
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[*) Version relation check

W v _+is1o (vasio) Remarks:
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[E Messages - Total 0 error(s), 0 warning(s), 0 message(s,
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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

1048576 Increments <=> motor turns 1
373 motor turns <=> gear output turns 100
1 gear output turns < == 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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The program in the figure below is written in the ST language, and the relevant code is as follows.

File Edit View
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Figure 2-11 ST Code
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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 Double-click Device in the device tree, and select Communication Settings > Scan Network.

Step 2 After selecting the corresponding device, click Flash. At this time, the PLC display on the connected

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
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Figure 2-13 Connecting to the PLC
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Figure 2-14 User Program Download
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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?

No 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

oK 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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2.3.7 Fast Configuration

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

File Edit View | Project | Buld Online Debug Tools \Window Help
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= ([ Device [§' EditObject
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=02 App|

Update Device.

Project Information.
Project Settings..
Project Environment...

Project Localization »

Document.

Compare..

Commit Accepted Changes
Export...

Import...

Export PLCopenXML.
Import PLCopenXML...

User Management »

Automation Server »
Import shaft device parameters

Export shaft device parameters

Fast configuration
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EBrCAT (EerCAT Mater Sofeton) Descptions
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Device name: B Renams when esist

Addto
e Closa

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, @ 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

202605 (V1.1) 31



A-2000 Series Software Manual Getting Started

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.

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

o (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
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The interface mainly includes the following content:

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

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

e  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;

®  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.

o 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

SEzE & &b X d'lﬁl Build F11 1 j [*¥¥] | Application [Device: PLC Logi
G 69 - €3 ¢ o0 48 4F 4% b Rebuild ] T il

) Generate code F —
Devices - figuration ] EtherCAT Master

Generate runtime system files...

= Untitled9
= _T‘] Device Clean
uc er:
D) Auto scan Clean all o
O‘ Fault diagnosis summary - . . s s
H jl] e MC MoveRelative_0: MC MoveRelative;
= ) ogic bMoveRelative: BOOL;

m Library Manager

3.3 Variable Usage Table
3.3.1 Overview

The variable usage table has the following functions:

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

o 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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[ As710T15 (AS71DT16) 2
@ as7i0TI6_t (a5710T18) 3 9%6MB5180000- El “%MB5180000-%MB5219999 System used
[ As710T15_2 (AS710T16) 4

[ EtherCAT (EtherCAT Master SoftMetion)
[ ExtCard (ScanModule)
‘3 Softhotion General Axis Pool

94MB5120000-. 5D &MB5120000-%MB 5179953 System used

%MB5220000-.. Reserved MB5220000-%MB 5242879 System used

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 iformation 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
MQ 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 . . . I . .
block The function block information mainly includes the type and size of the function
information block called in the program. It also supports functions such as search, address
informati
. range setting, and page number positioning.
display area

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 %1Zone %QZone Function block

Status: Al ~ Addrrange: [0 S - |[5¥m7e § Variable name: Query
Serial No Address POU Variable name Variable type Addr range Status
» %MBO-%MB524, . %MBO-%MB5242879 Free
2 MBS 120000-... D %MB5120000-%MB5179999 System used
3 MBS 180000-... M %MB5180000-%MB5219999 System used
4 %MB5220000-... Reserved %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
1 Display use, System use, Conflict, and Idle;
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 cannot exceed the limit of the 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 Name The variable name associated with the area is displayed.
Variable
4 The variable type is displayed.
type
Address . . s
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.

6 State

e 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.

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 (%]
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 %MW0-% MW2,589,999
M area (%M) 5MB SM components 20000 Words %MW?25,90,000-%MW2,609,999
Extended user area 11440 Words %MW?26,10,000-%MW?2,621439
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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.

Devices. - 3 X PLC_PRG X
= 5] Przyladowa_aplikacia_Chapter? -
= 4 [ Device [connected] (AS71PLC2004)

lanager
PLC_PRG {PRG)
POU (PRG

=B Task Configuration

& EtherCAT_Task .
b - T

B m_Hsto (vsio)
A as710T15 (AS71DT15)
A As710TI5_1 (AS7IDT16)
A as710T15_2 (AS71DT16)
# L[ EtherCAT (EtherCAT Master SoftMation)
[ ExtCard (ScanModule)
3 SoftMotion 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.

R TR R S SRS

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.
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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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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.
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P ——
woe oxtenn 200

™=~ Double-click to navigate

3.7 Monitor List

Status
ERegulatoriesltate
EDriveStartieslSeate

R[+A) [0 &

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:

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

Step 1

File  Edit

HEB DY oK

Deviees
POUs

Modules
Messages

Element properties
ToolBax

A0
Alt+1
Alts2
Alt+3

View | Project FBD/LD/IL Build Online Debug Tools Window Help
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i pou x

to scan
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&
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Call Tree
Bookmarks
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Call Stack

Memory
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Start Page

Security Screen
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Choose Perspective

Full Screen

Properties.

Ctrl+Shift+F12

»
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Watchd
Watch all Forces
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Application [Device: PLC Logic] = ©% GF n » |

Type
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MC_MoveRelative
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"
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Step 2 Add the variables you want to monitor
Watchlist.

@ bMovealatie

Ernercar_maate; snisnea

Tpe alue
HE Poner

Bo0L

M MaveRgian

Comment

Watch 1.
[— Seplcaten e aoe Prparedvaue  Executon point
# Poushoner e = E—

3.8 Sampling Tracking

2mis S Sesrus ~ [ENEE
—enan bhegulazoriealseace - JENEE
=
y v -
& Copy = -
sste o[- B
P
L]
Unforce Al ahues of ‘Dedce Application’
Display Mode v
ot Repasit
R[HA (o

Address  Camm,

under the project bar, or right-click Variable and select Add to

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

File Edit View Project

FBD/LD/IL Build Online Debug Teols Window Help

EtherCAT Master.xDistributedClockInSync
1 0

Application [Device: PLC Logic] ~ ©F ©F
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1) Vaisbie s ) _Add Object v @ Aemc
= [ ethercat (D Add Folder... € Application...
= [@shvea [T Edit Object @ Axis Group...
o oA Edit Object with... @ Camtable..
- 3:“": € Login & CNCprogram...
o
3 SoftMotion Delete application from device & CNCsettings..
B®  Data Sources Manager.
@) Visual Element Repository 4 DUT..
5  ExtemalFile...
@ Global Variable List...
] ImagePool...
=0 Interface
@
@
T
a
a
A
@

Redundancy Configuration...

]
i

Symbol Cenfiguration...
Text List...

Network Variable List (Receiver)..

L

MoveRelative 0
 MoveRelative

ENO—

Done

Busy

Active
CommandAborted

on Error
on Errorid

LI B ——

Device.Ap|

Symbol

bPowe|

Trace..
Trend Recording Manager...
Unit Cenversion...

Visualization...

A B3y 101 e

Visualization Manager...

¥ | Filter by Symbol, POU, Variable, Acct
Address  Location Object
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2 Devices | [} POUS

in the figure below.
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Step 2 In the pop-up dialog box, fill in a nhame 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.

[E] PCRG |5 Mantas (1) Faul dognuss summer v & Dewee ([ Aumsn @@ Trace x -

Messages - Total 0 error(s), O waming(s), 7 messsgeis) -3 x

< Trace Configuration *

Record Settings
Enable Trigger O

Trace Record

Trace

Trigger variable |
Trigger edge

Posttrigger (samples 0

200ms

Trigger Level
Task % EtherCAT_Task

Record condition

Presentation (diagrams)

. Comment
Time axis
= Diagram 1
Y axis
Shown variables Resolution ms w

Automatic restart O

|

Add Varizble Reset Display settings
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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.

|
i |
]

Trace Record

Trace

Presentation (diagrams)
Time axis
= Diagram 1
Y axis

Shown variables

Record Settings

Enable Trigger [l

Trigger variable

Trigger edge

Advanced Trace Settings X

Measure in every n-th cycle — ™ |& ~ | 20ms

Recommended runtime buffer size (samples) 101 2s :

[] owerride runtime buffer size |
Trace editor buffer size per variable (samples) — ™ 20001 6m40s

Add Variable

S

Automatic restart

a

CK Cancel

Step 4 Select IOConfig_Globals > Axis from Variables in the Trace Configuration interface, find the axis position
variable fActPosition, click OK, and then add the axis speed variable fActVelocity.

Trace Record
=k Trace
L

Presentation (diagrams)
Time axis
= Diagram 1
Y axis

= Shown variables
-

Add Variable
Delete Variable

Input Assistant

TextSearch Categories

Trace Variables

Traceable parameters

& Name Type Address Lo

= —

+
YD ev_o
+

Qrigin
CAA Device Diagnos
LD GVL_SM
@ 10config_Globals
= @ Axis
+- 4 aCaptDesc
* - @ acycCom
*- 4§ adatacydlic
4% bAccelerating
4 bAvoidReversa...
“p bBrakeClosedR...
4 bCommunication
4 bConsiderLim...
4 bConstantveb...
4 bDecelerating

Structured view

Documentation

Insert with arguments Insert with namespace prefix
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Input Assistant *

Text Search  Categories

Trace Variables a  Mame Address Origin ~ *
Traceable parameters “% eBrakeControl
“p eCheckPositio...
5; Enable
b ] eRampType
*p fActAcceleration
*# fActCurrent
*p factlerk
| *slfactPosition |
“% fActTorque
“» factvelocity
4 fAimPosition
+-- 4 fbeFBEror ARRA)
@ fCurrentMotio...
@ fCurrentMotio...

Structured view

Insert with arguments [ insert with namespace prefix

Documentation

factPosition: LREAL := 0}
(VAR_INPUT)

Parameter number: 1101

o

< Trace Configuration *

Variable settings
Trace Record

I Trace Variable - I Axiz. fActVelodty
- Axis fActVelocity Graph color |-B|ue V|
Line type |/ Line v|
Point type | ® Dot v|
l Activate minimum warning O
|
Critical lower limit B
: . i ini G lad
Presentation (diagrams) ‘Warning minimum color
| Time axis Activate maximum warring O
| =~ Diagram 1
[ ¥ axis Critical upper limit 0
=/~ Shown variables B Red

‘Warning maximum color
. Axiz fActVelocity

Add Variable

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 o N e
Initialization Initialization Initialization
reset
Program . . L e
Initialization Retain the original value Initialization
download
Online Retain the original . . ) .
o Retain the original value Retain the original value
modification value
Note:

® 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

You can

In the pop-up dialog box, enter the name of the power failure retention variable list and click Open to open
it.

File FEdit View Project Build Online Debug Tools Window Help Add| Persistent Narables

== ==} [ L B2 - (77 ¥ | Application [Devi
Devices v X ) Autosean [ Device PLC_PRG X . .
Cxgrr— = RS FROGRAM PLC PRG Create anew global variable list
= (i Device (AS71PLC2004) = Nl
1) Auto scan B VIR
%\, Fault diagnosis summary
= [0 PLC Logic Name
=0 A =
T Cut ersistentVars|
i Copy
Paste
= @@ Deete
Refactoring »
[ Properties.

0} veriable i3 Add Object > Alarm Configuration..

1) Version 1 —

B e O AddFolder Alarm group template.

i as7ian [ Edit Object Axis Group,

AS71A0 Edit Object With... Cam table.

EtherCA 08 Login CNC program...

({ extcard Detete amplication from CNC settings..

clete application from device
3 softton Communication Manager...
@ Visualization Element Repository Data Sources Manager..
DUT..
Extemal File.

Global Veriable List.

Image Pool

Interface..

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

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

Add Cancel

gpdeRiDeBE S B CeRIE

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
R & v o & X MMM M S {9+ [T | | Application [Device: PLC Logic] = ©F
He fe 1€ 3 2=
Devices ~ 0 X D Auto scan [ Device PLC_PRG T PersistentVars x
= Lntitledis hd Refresh Persistent mode Clear stored data  Repair conflicting address
= [ pevice (as71PLC2004) 1
D Auto scan 2
-.. Fault diagnosis summary
=2l PLC Logic

=} Application
# _ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
gk EtherCAT Task
= ¥ MainTask
5] pLC PR
D Variable usage
D Version relation check
B m_ts10 (TM-Hs10)
m AST1AING (AST1AING)
ﬂi AST1AOU4 (AS71ACU4)
ﬂi EtherCAT (EtherCAT Master SoftMotion)
ﬂi 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
BER & o §B@EX @A N9 R E T
He e 1E 3

Applic

|I‘I|
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D Auto scan 3 | END_VER
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=17 Application 7 EVelocity ATEMD REAL;

2 erentialMonitor 2 rDistance AT M REZL;
END VR
ibrary Manager 10
PLC_PRG (PRG)
= @ Task Configuration
82 FtherCAT Tack
File Edit View Project Build Online Debug Tools Window Help
== [ i [ |# | Application [Device: PLC Logic]
Devices > 0 X T PersistentVars X g GVL [ variable usage
=i Uintitledi3 =) Refresh Persistent mode Clear stored data  Repair conflicting address
= i Device (AS71PLC2004) 1
D Auto scan 2 [ VAR_GLOBAL PERSISTENT RETAIN

%, Fault diagnosis summary bStartProcess: BOOL:
=Bl pLC Logic 4 | END VAR
=-IC} Application

Cut
¥ . DifferentialMonitor &
@ o Copy
m Library Manager Paste
PLC_PRG (PRG) % Delete
= Task Configuration
& < Select Al
B EtherCAT Task
= @ MainTask Advanced 3
&) PLC_PRG
= 2% Input Assistant...
T PersistentVars 3 R
[ Variable usage actoring '
[ Version relation check fe  Comment out selected lines
W 10 s10) © Uncomment selected lines
[ AST1AING (ASTIAINE) i

T  QOutdent Text

[l as71a0U4 (AS71ACU4) NP
nden

[ EtherCAT (EtherCAT Master SoftMation)
[ extCard (ScanModule)
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[B] Lt

Format ST code
Code Completion
Code Generation
Code Comment
Code Interpretation
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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 Edt View Projet Build Online Debug

Tools Window Help

NEE @ ot DB X MM R M0 @3- (5 Application [Device: PLC Logic) ~ B & » w N[
GED =R X|[ S Motk (@ Tokcofoworn | EmecATTek IO
=) Unttieds |2 Mmshm Clear stored data Repair conflicting address
s  — :
summary
= B metooe \ SRR
- ° Application ’Mm Address x Initialization Com.. Al
D Lorary Manager @ Picpoas =
PLC_PRG (PRG) “ PLCA Persistent mode X
= (@ Task Configuration @ rc
B EtherCAT Task ) O Codesys mode
= & ManTask (EC-T:
S —
&) pc_pre %M8
Finish address: wMB [si99s9 |
) varisBe vsage
0 - hack The persistent variable area of the device is (%MB0-%MB5179939)
EtherCAT_ETH3 (EtherCAT Master SoftMotion)
2 SoftMotion General Axis Pool [ Check conflictadress 7] Check address alignment
=) ===

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

PDEE@o =& D@ X MGMGI N 9@ 8- [ |E | Applicaton Device: PLC Logic] ~ & & ) w X [[=

Devices v 8 x ' © ManTesk | (@ Task Confi | E EthercaT_Task RICIEY
= Untitleds % chfreshlPorsumm mode Clear stored data Repair conflicting address
- (D;'::lt — Afterthe codeis . the child nodes will be expaned lly! | Generate Code |
= B0 pecLoge
=€) Application Name Address Type Initialization Comment
() Lorary Manager @ rLcPrGAL %MX0.0 BOOL
[B) PLc_prG (RG) @ PLc_PrGA2 %MX1.0 BOOL
= @8 Task Configuration @ PLCPRGA3 %MX3.0 BOOL
& EtherCAT Task
= & MainTask (IEC-Tasks)
8] pLc_prG
t PersistentVars
D) Variable usage
[ Version relation check
EtherCAT_ETH3 (EtherCAT Master SoftMotion)
3 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.

File Edit View Project Build Online Debug Tools Window Help
BEFE & o X (AN 9% [ (7B Application [Device: PLC Logic] ~ O O , w W [[2 5z ¢z 2 & L IE k%
Devices * B X ManTak | TaskC ther CAT Task 'E] merre T x|
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Recipe Integration in Power-Failu

re 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
BEeE & o o~ ¢ b @Ex MideS N 9% 0 35 7|8 | Application [Device: PLC Logic] ~ ©OF N o |HE
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&) pic_pro Name: ||m| |
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Variable usage
00 v e e
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Edit the recipe.
File Edit View Project Declarations Build Online Debug Tools Window Help
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Clear the stored power-failure retention data.

File Edit View Project Declarations Build Online Debug Tools Window Help
el & 8 25 A NG 5+ [ | #8 | Application [Device: PLC Logic] - = -} = o |
Devices v x E] PLC_PRG W ™S [ Devie 5 EtherCAT Task [ Ethercat T Persi
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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
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Devices -~ 3 x
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erjEtHdegl eSS AR B

DUT...

Extemal File...
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Interface...

Network Variable List (Receiver)...
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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.

ﬂ Recipe Manager X

Storage  General

Storage type  |Textual w

File path

File extension .txtrecipe

Separator

() Tab () Semicalan (_) Comma

() Space 0:= O

Available Columns > Selected Columns

'bType .. 'b Variable

'b Mame '” Current Value

'b Comment <

'” Minimal Value

'bMaximaI Value o=

Save as Default Up Daown

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 [s<]. The icon buttons = v and ' ® 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 * o X
=5 Untitled13 -
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Auto scan

"%, Fault diagnosis summary
=B pLC Logic
=i} Application
# . DifferentialMonitor
@ ow
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& Copy

= @ Paste
¥ Delete
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D Version rela
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m ExtCard (Sc
A SoftMotion

Browse 3

i

Properties...

Add Object 2|2, Recipe Definition...
Add Folder...
Edit Object |

L V|
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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.

[ Device J, Recipes X

| TooBox + 3 X

Variable Type MName Comment

Minimal Val.. Maximal Va.. Current Val...

)
==

Paste

Insert Variable

Add Child

Add Sibling

Update Structured Variables

BP o e

Add a New Recipe

Remove Recipe

Load Recipe...

Save Recipe...

#| Visual Element Repasitory

> p”@ =T

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 3, Recpes ffifl Library Manager x

|ER Add Library ¥ Delete Library | Properties 72 Details ] Placeholders | (fflLibrary Repository @ Icon legend...

#-I2) General Types
2D Interfaces
@ retumvalues
= [2] redpeMancommands
I3 Private
[ Createrecipe
il
4 DeleteRecipe
4 DeleteRedpeFile
4 GetiastErmor
(S Gettastinfo
4 GetRecpeCount
[F4 GetRecpenames
5 GetRecpevalues
[ GetRecipevariableNames
4 LoadandwiriteRecipe
[} LoadFromAndriteRecipe
[ Loadrecipe
4 ReadAndsaveas
[ Readandsaveredpe
4 ReadandsaveRedpeas
[4 ReadRecipe
4 RegisterDatasourceRecpeDefinition
[} ReloadRecipes

Name Namespace Effective version
- [ 10DrvEtherCAT = 10DrvEtherCAT ToDrvEthercatiib 3.5.15.30

+ IoStandard = loStandard, 3 ToStandard

+ Redpe_Management

* 5M3

* M

&

3 1S - Gmart Snfhuara Salitinne GmhH) SM32 Mrive FTC NS4ANY CudicGune 4R1nN

=-15) Recpe Management, 3.5.15.0 (System) - Inputs/Outputs  Graphical Documentation

METHOD CreateRecipeNoSave

Name Type Inherited from  Address Initial  Comment
" CreateRecpehoSave  DWORD
4% RedpeDefinitionMame ~ STRING Name of the recipe definition

*$ Recpehame STRING Name of the recipe

202605 (V1.1)

52



A-2000 Series Software Manual

Basic Functions

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 > o X 3, Redpes X
=0 untted1s - |m
=i Device (as71PLC2004)
D Auto scan Variable Type Mame Comment Minimal Value  Maximal Value  Current\
7\, Fault diagnosis summary E]
=Bl PLC Logic
=} Application Input Assistant
# . DifferentialMonitor
GVL Text Search Categories
Lbrary Manager Variables A Name Address Origin
PLC_PRG (PRG) .
=, Recipe Manager [=) 16 Applicaton
B, Recipes El @ en
= Task Configuration @
& EtherCAT_Task # rvelocity
= §2 MainTask [ B rc_pre
B ric_rr [ 4 srLog
H evi_sm

D Variable usage

[ Version relation check

B ™ _Hs10 (ma+Hsio)

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

"3 Softhotion General Axis Paol

[ {} mvT Hsto
[] @ 10Config_Globals

[} sM3_gasic
[ €} sM3_math

[F] {} IoDrvEthercatDriveib

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

figure.

Q Recipes X

Variable Type
rDistance REAL
rvelodty REAL
PLC_PRG.AL BOOL

MName

Comm...

Minim...

Maxirm...

Curren...  Recipel

30
20
FALSE

Recipe2
10

10

TRLE

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.

&, Recipes x

Variable Type
REAL

REAL

rDistance
rvvelocity
PLC_PRG.A1

Name

Comm...

Minim...

Maxim... Curren.. Recipel

Recipe2

0 30
0 20

Cut

Copy
Paste

Delete
Select All
Browse

Mew 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 Mew Recipe

Remove Recipe

Load Recipe...
Save Recipe...
Read Recipe

Read and Save Recipe ...

Write Recipe
Load and Write Recipe...

Watch 1

Pl Nd " BRI T B

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.

Devices > 3 X @, Recipes %
= Unoted13 ¥ || Variable
= Device (As7IPLC2004) [Distance
™ Auto scan elocity
%, Fault diagnosis summary PLC_PRG.AL
=B PLC Logic -
=1 Apply
¥ o & Cut
@ Copy
i Li Paste
% Delete
= R R
Refactoring »
= @ Properties...
= g¥[zz Add Object » \ Alarm Configuration...
) Add Folder. M Alarm group template...
T pd[]" Edit Object @ s Group...
[ Varizble u Edit Object With.. & Camtable..
ai:s::‘: & Login &  CNC program..
@ EthercaT Delete application from device oG settings.
[ Extcard — {gi Communication Manager...
% softmotil 1] _Visuslization Element Repository B¥  Dato Sources Manager.
¢ DUT.
External File.
@ Global Variable List.
8 Image Pool,
w0 Interface...
@ Network Varisble List (Receiver)...
@ Network Variable List (Sender).
& Pou..
&) POU for Implicit Checks...
@ Redundancy Configuration...
™2  Symbol Configuration...
8 Text List...
& Trace.

After selecting symbol configuration, a pop-up window appears as shown below.

Add Symbol Configuration X

| ]
Create a remote access symbaol configuration.

Name

Symbol Configuration

Include comments in XML
@ Support OPC UA features

Client Side Data Layout
() Compatibility Layout
© Optimized Layout

Add 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

®  Symbol configuration—Settings

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

[ Device B8 Symbol Configuration %

View - Build Settings -| Tools ~
v Execute "Build" comm SlepatobClIAeatives Details...
<0 in X
Changed symbol configy |~ Indude Comments in XML
Indude Node Flags in XML
Symbaols Members Comment
2 Constants | Configure comments and attributes...
-7 avL Configure synchronisation with IEC tasks...
H-[F] IoConfig_Glo Optimized Layout @

+-[7] |E] Persistentva
+-[][g] sbo_sbsii
+-[7] 5] sbio24_sp1
+-[7][5] spi536_5D2
+-[] [E] sb2048_sD2!

Use empty namespaces by default (V2 compatibility)
Enable direct IO Access

Indude call information in XML

Enable Symbal Sets

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 =
Symbaol Table Contents XML Symbuol File Contents
n Enable extended OPC UA Information |:| Include namespace node flags

| [J Include comments [ Include attributes @ Include comments ] Include attributes

(] Also include comments and attributes for type nodes

Select Comments

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

() Include normal comments:
(* IEC [ Pascal style comments *)
{f C++-Style comments with double-slash

(O Always include both types of comments
© Prefer docu comments, fallback to normal ones

() Prefer normal comments, fallback to docu comments
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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 =

Interactive Login Mode
*) None

Symbol Configuration
[C] Access variables in sync with [EC tasks

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

m  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

[f] Device "2 gymbol Configuration

view - | [#¥ Build | (= Settings ~ | Tools -

Changed symbol configuration will be t |<!> Save XML Schema File... |i

Symbols Access Rights  Maximal Attribute  Type Members Comment
E-[F] Constants Gets the current XSD Schema file for the generated symbaol XML file, so it can be used with 3rd party tools. |
=¥ [E][eve |

[Tl # M MoveRelative 0 £ it M MR 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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m Device B8 Symbol Configuration i‘ GVL

S ETL

3 MC_Power_(0: MC Fower;
5 MC MoveRelatiwve 0: MC MoveRelative;
END VAR

o | [AcumEA restsTeRT

10 bPower: BOOL;
11 EMowveRelative: BOOL;
12 1rVel: LREAL;

13| Exp VvAY

#Note:

e 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
ed& - Bisld (9" | | Application [Device: PLC Logic] ~ =% €% »

| 4% Generate Code F11
Devices Badageoe Pioaa infiguration | g GV PLC_PRG. . Fault diagnosis summary [ pevee
=3 Undted1z Clean jld Export | B3 Settings + Tools »
=+ () Device [connected] ( Clean all vill be transferred with the next dovnload or enline change
1 Auto scan
Fadtd Symbols AccessRights  Maximal  Attribute  Type Members  Comment
\. Fault diagnosis summary
= Sl PC Logic & Constants
= £} application [run] = 5] vt
®  DifferentizMonitor # MC_MoveRealtive_0 ) SM3_Basic.MC_MoveRelative
; GVL ® MC_Power_0 K] SM3_Basic.MC_Power
i Lirary Manager V| # bMoveRelative kd k] BOOL
PLC_PRG (PRG) Y| # bPower " k] EOOL
M, Recipe Manager V| % Irvel £l » LREAL
®2 Symbol Configuration % L8] 1oConfig_Giobas
= (& Task Configuration * PLC_PRG

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.

Untitled1 ec Data modyfikacji
Typ: Pli Rozmiar:

compilecache

R Untitled jec ompilecache
Typ: Pli

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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T File Edit View Screen Draw Object Project Panel Tools Window Help

RIS = a8 L < RS
7L (B | O S S D PR R i L R 2 B O
d |2 o el |8 o &l I 5 | E [ 4 4
= [ o
ax AP1
= &8 Dynamic line Link Properties x|
4% Global
@ AP Generdl Parameter
2] Links
55 1ncs Lk Number: 1
£9 Data Exchanger BT lnk 1
A MQTT Client
== Internal Memory Link Type: Direct Link (Ethernet) -
Lo Link 1] Device/Server: | CODESYS Automation Allance ~ |copesys vaTceip v
@) Tags
17 Sound Table
A Setup

Step 4

T General Setup

2 Command & Stetus
&, Clock

JB User Access Control
# Event Processor
3 Due Date Passwords

{3 POF File Creator {

| Disable: the link initially

i Screen ([JRecord communication status in operation log
i Screen 1 (#1)
Ep Alarms
£ Recipes The duration of showing a communication error message: |5 second(s)

= Data Loggers
L3/ Operation Logging
i Schedule
{=} Text Format Table
@ Macros

L. Native Seripts

sis || romoc I

Link Properties

General Parameter

IP Address: | 192 .168 . 1 . 10

{8 Use Default Port

Port; 11740

Node Address: 1

Timeout Time: 1 ~  Second(s)
Command Delay: 2 + (x1ms)
Retry Count: 3 =

wis || Fomec J

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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J'J File Edit View Screen Draw Object Project Panel Tooks Window Help

7, S L 8% s

B I

~£3 Data Exchanger

Intemal Memory
-8 Link 1
<2
47 Sound Table
-4 Setup
25 General Setup
2 Command & Status

JB User Access Control
# Event Processor
JZ Due Date Passwords
PDF File Creator
-7 Screen

[ Screen 1(21)
- Alarms
Recipes
Data Loggers
-3 Operation Logging
& Schedule
«{Z) Text Format Table
@ Macros

‘== Internal Memory
] Link-:

Add Subgroup

[ Data Type

[ Address

Insert Group Above
Insert Group Below

Delete Group

Rename Group

Preview/Import Tags...

Export Tags in the Group...
Export Group with Its Subgroups...

Import Data Type...
Export Data Type

Lead Tags From DPC Server...

Default Setting of Exposed Tags...
Export Exposed Tags

LG Mative Scripts

Tag Table (AP_T) ﬂl

A . e —

-2 |nternal Memory GYL Data Type

- Link 1

g g f: Name ‘ Data Type ‘Addr | Refresh Rate ‘ Exposed | Description
1 bMoveRelative BOOL MNormal Mo
2 bPower BOOL MNormal Mo
3 Irvel LREAL MNormal Mo

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).

T Ble [t Yiew Saeen Drem Qhjedt Project Panel Jook Window Hep

RS SEMOABEEE QAN S BB
7 L L e s 5 B ] 0 | s 6 ) G i P B K0 B O ) ) B R

e e | B8y 5 OhTen - Font 1 V- OO I e N0
e 5L it b || X s du ol | e B, B B R R T

Humeri x -

General agvced VeRaty Advanced (1) Gradent

s
ax o

© &8 Bymemic ine
o488 Giobal

oA
] Links
incs
£3 Dans Exchanger
3 MaTT Clent
am Inkermal Memory

m HEt0 ot

% Tags
4] Sound Table
5 G Setup
5 General Setup
2 Commend & Status
G, Closkc

3 User Aceess Control

(0 Trareparent Background
srape... | (Jutemaliabal

sorder color: 14 Bt tumber:

P = 0w
CIe. TN

# Event Pracesior
3 Due Date Pesswords
123 POF File Creator

=4 Sereen
9 Screen 181

Dsta Type:
iy Type:
‘Wite Adess:

5548 Linsigred Inieger -
15488 Linsigred Decimal

=4 Deta Logger:
54 Openation Logging
i Schedule
& & Moaos
i Matve Srpts
181 Tt Format Table

Find Result

8 oo adibess dnscal o vt addess
#ert: [Font 1 e Textokr: 4
Tongs: 4 3
() hamses Of ot A Fractonl Digts Conrolabe

Factonign 0 %

Higrmers. Amtcaton Dottty

Ouft Owosemes  Oowkeped
Ocenter  iLendng Zeras On-screen Keypod

) O o
ORght Olsdoosoncss ko

=
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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 * I X
=5 Uifitledi? <
=[] Device (AS71PLC2004)
D Auto scan
+, Fault diagnosis summary
=Bl PLC Logic

=L} Application
®  DifferentialMonitor
@ o
m Library Manager
PLC_PRG (PRE)
ﬂ, Recipe Manager
® & Symbol Configuration
= @ Task Configuration
% EtherCAT Task
=-¢& MainTask
] PLC_PRG
I PersistentVars
|j Variable usage
|j Version relation check
B m_tismo (M-HsIo)
ﬂi EtherCAT (EtherCAT Master SoftMotion)
ﬂi 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.

202605 (V1.1)

60



A-2000 Series Software Manual

Basic Functions

= Eﬂ PLC Logic
= o Application

@ o

Library Ma

- Symbol Col

7\, Fault diagnosis summary

#  DifferentialMonitor

nager

PLC_PRG (PRG)
P4, Recipe Manager

nfiguration

Files

Log

PLC Settings

Backup and Restore

Devices > 0 X| [f] Device x
= Uhbteds -
= [ Device (as71PLC2009) Communication Settings Scan
Auto scan
Applications

= @ Task Con
2 Ether

= @ MainTy
8

Tr Persistent]

Cut
Copy

Paste

Delete

Variable usage

Properties...

Version relation chi
B ™_rs10 (M-St
[ EthercaT (Etherc
ﬂi ExtCard (ScanMod|
3 SoftMotion Generd

Add Folder...

=
x
i Add Object
=
o

Edit Object

Edit Object With...

Add Task

#.,

&) Visualization Element Repository

T Task Deolovment

IEC task

& Task. |I

eters

Name

Add Cancel

3.12.2 Task Settings

After opening the newly created task, the Settings interface shown

in the figure below appears.

]@ Task X

[ Device

Configuration

Priority { 0..31 ): 2

Type

Watchdog
[CJEnable

Time (e.g. t#¥200ms)

Sensitivity 1

dk Add Call 3 Remove Call [&

Change Call

Interval (e.g. t¥200ms) 20

ms

+ Move Up

ms

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 .
Cyclic int | Time interval
interva

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
refer to chapter 4.1.7 1.1.1 Description of External
Interrupt)

External Trigger variable

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
2 =& 2 Devices Alt+0 9 t5= [T | ¥ | Application [Device: PLC Logic] ~ ©F
fe /e 1= 5O PoUs Alt+1
Devices Bl Messages it & EthercaT Task PLC_PRG X
= [ trieq B1_Flement propeties S0GRAM PLC PG
= [ ey & _ToolBox
&) Watch v

=
k.
[ arks
il Breakpoints
f  Call Stack

Online Change Memory Reserve Settings

Start Page

Note:

e  ToolBox will be possible to select only if your active editor supports it (ex. POU)

202605 (V1.1) 62



A-2000 Series Software Manual Basic Functions

The toolbox contents are displayed on the right side of the interface.

File FEdit View Project Build Online Debug Tools Window Help o
a2 == [ - (3|8 | Application [Device: PLC Logic] - ©f : ® | o
Devices - 8 x|| [ oevice [ ethercaT Task PLC_PRG X - ~ 3 x
=0 Lndidedzs - 1 EROGRAM PLC_PRG -

& 2Q vaR
[ Device (as71PLC2004) - At e My Favorite
Auto scan - =
S a 22 AT L. Basic Instructions
. Fault diagnosis summary . B3 BT SEa.0 : BoOLs
- )l P Logic N HE2.0 : BOOLS Extension Instructions
g € | END_VER
=) Application N Motion control commands
¥, DifferentiaMoritor Process instructions
100% |E
= = High speed I/0 instructions
1D Lixary Marager Communication instructions
PLC_PRG (PRG)
Customize...
M, Recipe Manager
2 symbol Configuration
=-(# Task Configuration
& EtherCAT Task
=& mainTask
&) pLC_PRG
T Persistentvars
[ Varisble usage
[ version relation check
W ™ _tsio (MHsIo)
[ EtherCAT (EtherCAT Master SoftMotior
(i ExtCard (scanModule)
" Softhotion General Axis Pool
100 % | &)
[E Messages - Total 0 error(s), 3 warning(s), 4 message(s)
Lastbuid: @ 0 @ 3 Precompie & Project user: (nobady) [ AFY

ToolBox: - B X ToolBox - 0 X

My Favorite My Favorite

¥ Basic Instructions Basic Instructions

[—]|ST Sentence Extension Instructions
o IF Insert "[F" statement Motion control commands
© FOR Insert "FOR" statement = andconfigurat
© WHLE Insert "WHILE" statement B MC_Povier s E
© CAsE Insert "CASE" statement B MC_Reset Reset
© REPEAT Insert "REPEAT" statement BB MC_Readstatus .
© CONTINUE Jump to next cycle execution 8 MC ReadidsError podan
o P Jump to "Label" to execute B MC_ReadParameter Read
© BT Jump out of this cycle i MC_ReadBoolParameter Read
© RETURN Return(Exit from this POU) B MC_WriteParameter Write
[ LogicOperations B MC_WriteBoolParameter Write
[ Math Funetians B MC_ReadActualPosibon Read
] imers B MC_ReadActualvelocty Read
[ Eauntars il MC_ReadActualTorque Read
- - 1 MC_SetPosition Setpo
Extension Instructions
Rt SMC ReadSetPnsitinn Read:
Motion control commands _—

Process instructions
High speed 1/0 instructions
Communication instructions

Process instructions
High speed 1/0 instructions
Communication instructions

Customize... Customize...

202605 (V1.1) 63



A-2000 Series Software Manual

Hardware Configuration

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 1I/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.

Devicas

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

- B X

= 2 Untieoz3
=i evice (as71PLC2004)

D) auto sean
\, Fault diagnosis summary

= Bl Pctoge

=€) Application
¥ . DifferentialMonitor
@ cu
) Library Manager
=] pic_pr6 (PRG)
M, Recpe Manager
%2 symbol Configuration
= (@ Task Configuraton
& EthercaT Task

T cersistentiars

D) variable usage
Mesion calation check

= [l As_Hs10 (A5 Hs10)

-coomerospestcnier)
M@ Encoder_0 (Encoder)
= (i) Counter1 (rspeedcounter)
H@ Encoder_1 (Encoder)

+ Softhatior

() EthercaT (EthercaT M
(@) ExtCard (scanto
"3 SoftMoton General Axs Fool

W ssHs0 %

HSIO Setting

10 Mapping

IEC Objects

Status

Information

High speed counter

@ Counterd 8 Countert (Dcounterz () Counterd
Counterd < yp Clcounter+ [ Counters () counters ) Counter?
APhase
Counterd + X1 Pulse axis
sPhase

Orulseadsd  (JPuseacst  [JPulseadsz () Pulse axis:
Countert 4 xo
sphase
N Filter (0. 25 us)
Countert o y3
BPhase x: [2 = x: 2 o = 2 e 2

General input o 4
X4: 20000 3 ¥5: (20000 O Xg: 20000 (I X7: |20000

General input | x5 PP
atus after ple stop

General input — X6 © Keep output

Output preset value
General input —{ X7

Interrupt input
Ox f 1|jx; ] 1 0%  f 1 Ox fl 1
Ow £ Los f 1 oxs f L oe £ 1

ol =]

Veirre

4.1.1 Counter Interface Configuration

3

¥0 — General output

¥ |— General output

V2 |— General output

¥1 b~ General output

¥ |— General output

¥s |— General output

¥8 |— General output
7 | General output
PWM
Oewms O pwms
Dewms [ PwM7

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
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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.

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.

Input counting direction: Positive or negative.
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.

Preset input 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.

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.

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?.

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 YO0 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
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Devices - 1 X B ™_sio W& Encoder 0
=5 thitiedi? e
= [ Device (AS71PLC2004) | Pulse awis config
Auto scan
. 1f0 Mapping
+. Fault diagnosis summary
=20 PLcogic IEC Objects
=} Application
¥ .. DifferentialMonitor Status
@ cn
ff) Ubrary Manager Information

PLC_PRG (FRG)
4, Redipe Manager
*13 Symbol Configuration
=[#8 Task Configuration
& EtherCAT Task
=58 MainTask
&) PLC_PRG
T Persistentvars
I Variable usage
) Version relation check
= [l ™_nsto qm-Hs10)
= counterd (HispeedCounter)
M Encoder_0 (Encoder)
= [ counter1 (HiSpeedCounter)
B _Focoder_1(Fncoder)

= |1 Pulssaxisconfigl (Pulse_axis_Conf
W) Pulse_Aos_1 (Pulse_fods)
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Refresh
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4.1.4 Normal Input and Output

NC

NC

NC

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)

Input current (typical)

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

when OFF (actual

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

jeuiwual indul |g

@
e ®
]
Dh
T D e
| e | avne
|+ l— + :
A L — R
L____ L____|
Source input Sink input
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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
Output load .
L 0.5A/point, 4A/module
(resistive load)
Output load

. . 7.2W/point, 24W/module
(inductive load)

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 — o O
Inductive load O
@]
=
Wiring diagram ©
5 —von 2
Resistive load —
D
-
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 1/0 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 I/O 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 Build Online Debug Tools Window Help Y
e E & T Y [ i~ (3|8 | Application [Device: PLC Logic] ~ ©f » &

Devices v & x W As_nsio x =
=3 Untited13 5.4 B 0
= (@ Device (As71PLC2004) o Bl show o H SSSEEES
D) Auto scan Variable Mapping Channel ~ Address  Type  Unit  Description
A, Fault diagnosis summary P oI %IB0 BYTE
= B PLc Logic + % Do0 %QBO0 BYTE
= © Application
# . DifferentialMonitor
@
() Lirary Manager
|&) PLC_PRG (PRG)
& Recipe Manager
*3 Symbol Configuration

= (@ Task Configuration
= EtherCAT_Task
MainTask

T Persistentvars
[ variable usage
%
jsrsion relation chedk ResetMapping  Always updatevariables  Enabled 1 (use bus cyde task if notu

W As 510 (AS+S10)

= (1 PuiseAxsConfigd (Puise_Axis_Conf| | g = Create new variable " =Mapto existing variable
M Puse_Axis_0 (Pulse_Axis)

() EtherCAT (EtherCAT Master Softhotior|

[ extcard (scanModuie)

3 SoftMotion General Axis Pool

Bus Cyde Optons
Bus cycle task EtherCAT Task Recreate required tasks

Lastbuld: @ 0 ® 3 Precompie o/ G Project user: (nobody) o

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 1/0 library is as
follows:

| #- [ cmpHSIO_SM = cmpHSIO_SM, 1.0.0.8 (INVT) INVT_HSIO
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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.

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

Figure 4-5 Comparison Output Configuration
m Counterd X
Counter Setting B counter mode

PCI-Bus IEC Objects Counter mode /B Phase Multipled Signal source  X0-A Phase,X 1-B Phase v

Parameters

Hard Rezet
If0 Mapping E ar o

Input port e Trigger mode Dup © Dowin
Status

Information B Frob

Prob1 Input port it Prob2 Input port b

E Output preset walue

Input port  Soft mode w

E Compare output

Qutput port sl

[ Encoder 4xis Y2

© Linear Y4 © Foward () Negative
Y5
bl
Min pulse count Max pluse count  [2147483647 o

®m  Comparison output control

Table 4-2 HSIO Pulse Library Comparison Output Instructions

Instruction Category Name Function
ENC_CompareArray Array comparison output
Comparison output instruction 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 0.5ps (2*0.25ps) by default.
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Figure 4-6 External Interrupt Input Configuration

Interrupt input

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 )z 2

Type _—
|| & Bxternal w |I External event | |inOInterrupt
inllnterrupt
Watchdog in2Interrupt
—_ in3Interrupt
|_JEnable indInterrupt
X inSInterrupt
Time (e.g. t+200ms) inGInterrupt
in7Interrupt
Sensitivity 1
gk Add Call 3 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 I0 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| I B ; urce/ I I P
AS71DI32 32-channel digital input module, source/sink input
. AS71DO0O16 16-channel digital output module, source output
Digital Output o
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 channet cigrtal tnpu channel cigital outpu
(source output) module
o AS71BRG1 1-channel resistance bridge measurement
Weighing Module - -
AS71BRG2 2-channel resistance bridge measurement
1-channel incremental encoder module (2MHz, 5VDC,
AS71INO1 . .
differential signal)
Motion Modul - i
otion Module 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

Step 1 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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Figure 4-8 Adding a Coupler Manually
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Step 2 Right-click the recently added AS7Z1ETC_ECT_Coupler in the device tree, click Add Device, select the

Figure 4-9 Adding an Expansion Module Manually

[ Add Device

Name AS71AICS

required module in the Module category, and click Add Device to add it into the device tree, as shown in
Figure 4-9.

Action
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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
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Method 2: automatic scanning (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
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Figure 4-12 Couplers and Expansion Modules Added after Scanning
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2. Scan local expansion modules

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

Step 2 Connect to the PLC. To scan local expansion modules, you need to log in to the PLC (PLC running is not
required). For details, see chapter 2 Getting Started.
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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
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ii”a‘ Ef;;écann&d) B;"Sif;n(scamed) E:r:iéfscamed) Position  Device type(exist) Device name(exist) Is exist in configuration Is add to configuration Fixed
3 36993 1.0.0.0 AST1AIN4 1 =]
2 37001 1.0.0.1 AST1AOU4 2 O
3 0 3 ] (]
4 0 4 O O
5 0 5 O ]
6 0 6 O ]
7 0 7 ] (]
Devices * 0 X
=) Untited1s -
=4 fJ Device [connected] (AS71PLC2004)
D Auto scan
+, Fault diagnosis summary
= £ PLC Logic

= I; Application [run]
¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
8 EtherCAT Task
= MainTask
&) pLC_PRG
D Variable usage
D Version relation check
B _Hs10 (TM-HSI0)
m AST1AING (ASTIAING)
m AST1AOU4 (AS71AOU4)
[l ExtCard (ScanModule)
r.N m EtherCAT {EtherCAT Master SoftMotion)
2 SoftMotion General Axis Pool

4.2.2 Digital Input Module

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.

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

Figure 4-14 Input Module Configuration

[{] As7iDI32 X

320001 settings Filter Settings
Fault diagnasis Filter 0 1000 + | [10ps]
CPU DI32 /0 Mapping Filter 1 [1000 2 [10ps]
Filter 2 1000 = | [10ps]
Status
Filter 3 1000 - [10ps]

Information
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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

-

m AS71DI32 X

Find Filter Show all - =n Add FB for
Variable Mapping  Channel Address Type Unit Description
=4 DIo %IBS BYTE
» 0 IXE.0 BOOL
*» 11 IS, 1 BOOL
R/ 12 LINE. 2 BOOL
k] 13 LINE. 3 BOOL
h ] 14 %ING.4 BOOL
R 15 %IXE. 5 BOOL
» Is %ING.6 BOOL
R/ 7 GING. T BOOL
L ] DI1 LIET BYTE
+o 4 DI2 %IB§ BYTE
L ] DI3 %IE9 BYTE
R/ DIErrid  %IWS WORD

Reset Mapping Always updatevaria

@ = Create new variable % = Mapto existing variable

Bus Cyde Options
Bus cycle task

MainTask Recreate required tasks

e

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/0 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

[{] As71DT16 X

| 1616DP Settings Channel 0 A
| Fault diagnosis Filter0 1000 = | [10ps]
CPU DIIDO 16 1/0 Mapping 00 Stop Output Value 01 Stop Output Value 02 Stop Output Value 03 Stop Output Value
O Hold O Hold O Hold O Hold
= © Reset O Reset © Reset O Reset
Information O Preset O Preset O Preset O Preset
04 Stop Qutput Value 05 Stop Output Value 06 Stop Qutput 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 Q Preset O Preset
Hold All Outputs Reset All Outputs Preset All Outputs
Preset All Qutputs to TRUE  Preset All Outputs to FALSE
Channel 1 A
Filter 1 1000 < [10ps]

10 Stop Output Value

11 Stop Output Value

12 Stop Output Value

13 Stop Output Value

O Hold O Hold O Hold O Hold
© Reset O Recet © Reset O Reset
) Preset ) Preset Q) Preset O Preset

14 Stop Output Value

15 Stop Output Value

16 Stop Output Value

17 Stop Output Value

() Hold () Hold () Hold (O Hold
O Reset O Reset O Reset O Reset
O Preset (O Preset Q Preset O Preset

Hold All Outputs

Preset All Outputs to TRUE

All Channels Hold Outputs

All Channels Preset to TRUE

Slot(Compiled: 1 Version

Reset All OQutputs

Preset All Outputs to FALSE

Nere

All Channels Reset Qutputs

Preset All Outputs

All Channels Preset to FALSE

All Channels Preset Outputs

DI/DO 16 I/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

m AS7IDT16 X

1616DP Settings Find Filter Show all ~ &k Add F
Fault diagnosis Variable Mapping  Channel Address Type Unit Description
=4 DIo %IB16 BYTE
CPU DI|DT 16 /O Mapping * 10 %IX16.0  BOOL
H 11 %IX16.1 BOOL
Status H 12 %IX16.2  BOOL
Rl 13 %IX16.3 BOOL
Information * 14 %INi6.4  BOOL
R 15 %I%16.5 BOOL
k. 16 %I%16.6 BOOL
k. 17 %I%16.7 BOOL
. DIl %IB17 BYTE
b DI_Errld %IWY WORD
+ T Don %0OBT BYTE
E ] Dol %QBS BYTE
» DOEnld  %IW10 WORD

4.2.4 Analog Input Module

B 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

(7] As71iAma x

4AD Settings Channel 0
Fault diagnosis B Enable [[] Breaker [] Over-limit (] Overrange [ Enhance
CPU AT4 /0 Mapping Mode  OV~5V (0~20000) | Filter |8 g
Status Channel 1
Information @ Enable ) Breaker ] Ower-limit (| Overrange [ Enhance
Mode 0V~5V (0~20000) ~ | Filter 8 -
0V~5Y (0~20000)
Channel 2 | OV~10V (0~20000)
-5V ~5\V (-20000~20000)
[T Enable -10V~10V (-20000~20000) errange Enhance
4mA~20mA (0~20000)
Mode OmA~20mA (0~20000) Filter 8
-20mA~20mA (-20000~20000)
Channel 3
[ Enable Breaker Over-limit | | Overrange Enhance
Mede | OV~5V (0~20000) Filter 8

(1~255)

A

(1~255)

Fy

(1~253)

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.

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

® 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.

(1) F3003_4AD x
4AD Settings

Fault diagnosis
PCI-Bus IEC Objects
CPU AI4 Parameters
CPU A4 I/O Mapping
Status

Information

Figure 4-19 Variable Mapping of the Analog Input Module

Find Filter Show all - ok Add
Variable Mapping Channel Address Type Unit  Description
b ] AID SEIW24  INT
b ] AT1 SEIW25  INT
b ] AT2 SEIW2E  INT
b ] A3 SEIW27INT
b ] AID_Err SIW2E  WORD
b ] AT1_Err SLIW23  WORD
b ] AIZ_Err LIW30  WORD
b ] AI3_Err IW3L WORD

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

[ As71AmN4 x

4AD Settings General
Fault diagnosis

CPU A4 IO Mapping

Status

Information

Name: AST1AING
Vendor: INVT
Categories:
Type: 36993

ID: 1631 2081
Version: 1.0.0.0

Order number: AS71AING
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

-10v-10V -20000 — +20000

. ov-10V 0-20000

Analog voltage input

-5V—+5V -20000 — +20000

V-5V 0-20000
-20mA-20mA -20000 — 20000

Analog current input O0mA-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

&i AST71AQU4 x

| 4DA Settings Channel 0 Channel 1
Fault diagnosis Enable (] Diagnosis Enable [] Diagnasis
.- Mode  |0v~5V(0~20000) - Mode  |0v~5V(0~20000) -
Stop Output Value Stop Ou 0V~5V(0~20000)
Status ~ . OV~ 10V(0~20000)
O Held O Hold | -5v~5v(-20000~20000)

. =10V~ 10V(-20000~20000)
Inf t]
fermation O Reset O Reset| 4 n -~ 20mA0~20000)
O Preset () Preset ImA~20mA(0-~20000)
Channel 2 Channel 3
[(J Enable Diagnosis [CJ Enable Diagnosis
Mode Mode OV ~5V(0~20000)
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.

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

o  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

-10-10V -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

®m  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.

202605 (V1.1) 80



A-2000 Series Software Manual Hardware Configuration

Figure 4-22 Variable Mapping of the Analog Output Module

m AST71AOU4 X

4DA Settings Find Filter Show all - gb Ad
| Fault diagnosis Variable Mapping  Channel Address Type Unit Description
" ACD %QWS  INT
| CPU A04 /O Mapping " AO1 QWG INT
" A02 %QW7 N
Status " A03 %QWS  INT
i AQO_Err  %IW1S  WORD
ITE i AC1 Er  %IW20  WORD
i A02_Err  %IW21  WORD
i 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

ﬂj ASTIAQU4 %

4DA Settings General
Name: AS71A0U4
) ) Vendor: INVT
Fault diagnosis Categories:
Type: 37001
CPU AQ4 If0 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.

B 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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[T As71THCE x
4TC Settings

Fault diagnosis

CPU TC4 /O Mapping
Status

Information

© Centigrade(°C)

Channel 0

Enable

Filter g
Offset(C) (0.0
Mode [k

Upper(*C)

Lower("C)

Channel 2

() Enable
Filter 8
Offset(") [0.0

Mode K

Upper(*C)

Lower(*C)

Temperature Unit Setting

) Overrange

[1~255]
[-204.8~204.7]

~]

[-270,0~1

[-270,0~1

Overrange

[1-255]

[-204.8~204.7]

[-270,0~1

[-270,0~1

Figure 4-24 4TC Temperature Module Configuration

() Fahrenheit(*F)

Channel 1
Enable
Filter
Offset(C)
Mode

370,01 Upper(C)

370,01

Lower(*C)

Channel 3
[ Enable
Filter
Offset(°)
Mode

370,01 Upper(C)

370,01

Lower(*C)

) Overrange

8 - [1~-239]
00 + | [-204.8~2047]
K v
B
E
J 270,01
K
N 570,01
R
s
T
Overrange
8 [1~253]
0,0 [-204.8~204.7]
K
1370,0 [-270,0~1370,01
-270,0 [-270,0~1370,0]

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.

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

m  I/O mapping

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

(] As71THCA x
4TC Settings

Fault diagnosis

CPU TC4 /O Mapping
Status

Information

Filter Show all

- b AddF

Variable

FFFFFLLL

4.2.6.2 4PT Temperature Module

Mapping

Channel
Tempd
Templ
Temp2
Temp3
Temp0_Errld
Temp1_Errld
Temp2_Errld
Temp3_Errld

Address
%ID13
YID 19
%eID20
%ID21
YelWat
YeIW45
YeIlW4s
YIW47

REAL
REAL
REAL
REAL
WORD
WORD
WORD
WORD

Type Unit

Drescription

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
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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) () Fahrenheit(*F)
CPU PT4 If0 Mappin
3 prina Channel 0 Channel 1
Status 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 - | n~235] Filter 8 - | n~235]
Offset(*C) 0,0 - [-204.8~2047] Offset(*C) 0,0 - [-204.8~2047]
Mode  [PTI00 | Mode PT100 ~
PT100
PT300
Upper(C)  [850,0 [-200,0~850,0] Upper(:C) | PT1000 k0.0)
Cu100
Lower(*C) -200,0 [-200,0~850,0] Lower(*C) ~200,0 [-200,0~850,0]
Channel 2 Channel 3
RTD Leads 2-Wire 3-Wire 4-Wire RTD Leads 2-Wire 3-Wire 4-Wire
[JJ Enable Overrange [JJ Enable Overrange
Elsar a M1~2551 Elsar a M1~2551

®  Temperature unit: The unit used for the temperature module input, which supports Celsius or Fahrenheit.
o Channel enable: The channel can only be used after it is enabled.
e  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.

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

m  I/O mapping

Different types of temperature modules have different numbers of channels and IO 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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) As71RTD4 X
4PT Settings

Fault diagnosis

CPU PT4 IfO Mapping
Status

Information

Figure 4-27 Variable Mapping of the 4PT Temperature Module

Find Filter Show all - &k AddFl
Variable Mapping  Channel Address Type Unit Description

3 Temp0 %ID12 REAL

% Tempi %ID13 REAL

k] Temp2 %I 14 REAL

k] Temp3 %ID15 REAL

B Temp0_Erld  %IW32  WORD

B Templ ErTd  %IW33 WORD

Hp Temp2 Enld  %IW34  WORD

i Temp3 Enld  %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 ] -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.

File Edit View Project Build Online Debug Tools

Figure 4-28 Example of Project Task Priority Setting

=== 8 %]
Device: -1 x
=5 Unitled1? -

= [ Devics (as71PLCZ004)

1 autoscan
*, Fault diagnosis summary
=0 PLC Logic
=17 Application
# | DifferentizMonitor
Library Manager
PLC_PRG (PRG)
=& Task Confinuration
¥ EtherCAT Task
=B VainTask
8 pLc_pre
[ Variable usage
[ Version relation check
B 1 _rs10 (T+is1o)
i) ExtCard {ScanModule)
= [ EtherCAT (EtherCAT Master SoftMatio
= [ As7IETC_ECT_Coupler (ASTIETC_|
( As71p116_1 (AS71D116)
(l As71p132_1 (AS71D132)
"% SoftMotion General Axis Pool

% Messages - Total 0 error(s), 1 waming(s}, 5

Table

4-7 Priority Setting

Window  Help A ¢
N -] 9+ 1 B4 | Application [Device: PLC Logic] ~ ©F =
2 EtherCAT Task x -
Configuration
Priority ( 0.31 ): 0
Type
(B Cydic ~ Interval (e.q. t#200ms) % L3 ¥
Watchdog
() enable
Time (e.g. t#200ms)
Sensitivity
ok Add Call > Remove Call [ Change Call Move Up & Move Down Open POU
POU Commen t
Lastbuld: @ 0 @ 0 Precompie o & Project user: (nobady) [RRSY

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:

5 Device Repository

Location  System Repository

Installed Device Descriptions

modbus Vendor <Al vendors> &7
Name Vendor  Version  Description

# [ Miscelaneous

= [ |Fieldbuses

Madbus

S Device Reposito

Location  System Repository &

Installed Device Descriptions

modbus Vendor | <all vendors> “
Name Version Description
= [ Miscelaneous
* [ Modbus RTU Frotocol
= [ Modbus TCP Protocal
T Modbus TCP Master 1 10.0.0 Madbus TCP Master O
T Modbus TCP Master 2 10.0.0 Modbus TCP Master O)
[ modbus TcP slave 1 1.0.0.0 A generic Modbus dev]
il Modbus TCP Slave 2 1.0.0.0 A generic Modbus dev]
[ Modbus TCP Slave Device 1 1.0.0.0 A device that works
[ Modbus TCP Slave Device 2 1.0.0.0 A device that works
= [ Modbus TCP Slave Protocol Customized
[ ModbusTCP Slave Device Customized  1.0.1.0 A device that works

T 100 Fieldbuses

These devices can be utilized in 4 possible configurations:

Devices

* o3 X

=-E Lhiitedi?
= Device (AS71PLC2004)

D Auto scan
'_._ Fault diagnosis summary

+- 5] PLC Logic
|:| Variable usage
D Version relation chedk
B 7_ns10 (u-visio)
ﬂi ExtCard (ScanModule)

+ EtherCAT (EtherCAT Master SoftMotion

= ﬁ Modbus_TCP_Master_1 (Modbus TCP Master 1)
m Modbus_TCP_Slave_1 (Modbus TCP Slave 1)

-

‘& SoftMation General Axis Pool

Case 1: Ethernet 1 port works as Modbus TCP Master

Devices

* I X

=i Unbtled 13
=1 Device (a571PLC2004)

D Auto scan
'_._ Fault diagnosis summary

+-[281 pLC Logic
D Variable usage
D Version relation check
B m_nsio (rv-Hsia)
m ExtCard (ScanModule)

SoftMation)

m 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
=G thiited1? -
=[] Device (a571PLC2004)
|:| Auto scan
'_._ Fault diagnosis summary
+- B0 PLE Logic
D Variable usage
|:| Version relation chedk
B ™ _ns10 (M-Hs1o)
m ExtCard (ScanModule)
+ m EtherCAT (EtherCAT Master SoftMotion)
= Lﬁ Modbus_TCP_Master_2 (Modbus TCP Master 2)
ﬁ Modbus_TCP_Slave_2 (Modbus TCP Slave 2)
& SoftMotion General Axis Pool

v 1 X

Case 2: Ethernet 2 port works as Modbus TCP Master

Devices
=) Unbtled1? -
=[] Device (AS71PLC2004)
|:| Auto scan
'_._ Fault diagnosis summary
+.50 pLC Logic
D Variable usage
D Version relation check
B ™_+s10 (MHso)
m ExtCard (ScanModule)
i_ﬂ EtherCAT (EtherCAT Master SoftMatian)
m Modbus_TCP_Slave_Device _2 (Modbus TCP Slave Device 2)
& SoftMotion General Axis Pool

* o X

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 * 0 X

= 5 Untitled13 - ‘

= Device (AS71PLC2004)
Auto scan & Cut

"\ Fault diagnosi Copy

= B PLC Logic Paste
=Gk Applicat  Delete
® Differ]
i Librar Refactoring 3

PLC] Properties...
= @ Task

& gl Add Object 2
= @ =) Add Folder...
# | Add Device.

D Variable usag Update Device...
D Version relat

)

[] Edit Object
B 1 _+st0 (m
[t Extcard (scan Edit |0 mapping
= [ EthercaT Eth Import mappings from CSV...

= Eﬁ ASTIETC Export mappings to CSV..
[ As71 ge
% Online Config Mode...

[ as7u

A softMotion Ge Reset Origin Device [Device]

Simulation

@] Visualization Element Repository

File Edit View Project Build Online Debug Tools Window Help

S P B i (7 |8 [poptenon Brvee ol [ 8 x

Devices ~ 1 x @ Add Device %
=) Untitied 13 =
= () pevice (as71PLC2004) Name  Modbus_TCP_Master_1
1) Auto scan Acton
X, Fault diagnosis summary 4 P
Al O te
= Bl PiC Loge © Append device ©) Update device
=} Applicatic
w oppleation String for a ful text search Vendor  <al vendors> v
® D
) uibrary vanager Name Version  Description
PLC_PRG (PRG) - [ Encoder Module
= (BH Task Configuration % - [ HS10 Module
B EtherCAT Task #- [ Modbus RTU Protocel
=g MainTask =/ [ Modbus TCP Protocol
& pLc_pre 10.0.0  Modbus TCP Master Of ..
[ variable usage i Modbus TCP Master 2 1.0.0.0  Modbus TCP Master OF ...
[ Version relation check [ modbus TCP Slave Devic 1 1.0.0.0  Adevice thatworks as ...
B ™ _tisio (m-+sI0) (B Modbus TCP Slave Device 2 10.0.0  Adevice that norks as ..,
f ExtCard (ScanModuie) . [ Modbus TCP Slave Protocol Customized
= m EtherCAT (EtherCAT Master SoftMotior + -4 RB 10 Module
= as7iETC_ECT Coupler (as71ETC_| #- 22 Scan Module
([ As7iD116_t (AS71DI15) @ P Ot i t4m e
@ As7iotz2_t (as7io1z2) {8 Group by category [ Display all versions (for experts only) [ Display outdated versions
' SoftMotion General Axis Pool @ Mame:Modous TCP Master 1
Vendor: INVT
Categories:
Version: 1.0.0.0 =
Order Number: = -
Description: Modbus TCP Master Of INVT Y
Append selected device as last child of
Device
€ (You can select another target node inthe navigator while this window is open.)

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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Figure 5-2 Modbus TCP Master Settings

Devices > 3 X
=5 Unttled12 <
=-[{] Device (ASTIPLC2004)
|j Auto scan
+, Fault diagnosis summary
=80 PLC Logic

=1L} Application
2 DifferentislMonitor
m Library Manager
PLC_PRG (PRE)
= @ Task Configuration
7% EtherCAT Task
= @ MairTask
H PLC_PRG
D Variable usage
D Version relation chedk
B ™_Hs10 (MM-Hs1O)
m ExtCard (ScanModule)
+-[] EtherCAT (EtherCAT Master SoftMation
=1 [ Modbus_TCP_Master_1 (Modbus TCP M
m Modbus_TCP_Slave_1 (Modbus TCH
2 SoftMotion General Axis Pool

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

[ Hodbus_TCP_Master_1 x
ModbusTCP mastersettings
Status

Information

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 (Ox7B)

5.1.2 Modbus TCP Master Communication Configuration

®  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

=

=i Device (AS71PLC2004)
D Auto scan
@ Fault diagnosis summary

D Variable usage

D Version relation check
-l ™_ns10 (veso)
ExtCard (ScanModule)

: !... DifferentialMonitor

m Library Manager

PLC_PRG (PRG)

8 Task Configuration

82 EtherCAT Task

@ MainTask
] pPLC_PRG

EtherCAT (EtherCAT Master SoftMotion
==

Modbus_TCP_Master_1 (Modbus TCP

SoftMotion Geng Cut
Copy
Paste
Delete
Refactoring

Properties...

Add Object
Add Folder...

Add Device...

o W I P, V-

D E

Add Device

MName Modbus TCP_Slave_1

Action
© append device () Insert device

(1 Plug device () Update device

String for a full text search

Vendor <Al vendors>

Mame

= Miscellaneous
=/ [ Modbus TCP Protocel

Modbus TCP Slave 1 {[1.0.0.0
12 Modbus TCP slave 2 1.0.0.0

Version Description

A generic Modbus device that is configured as Slave for @ 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

Figure 5-4 Setting the Modbus TCP Slave

i Modbus_TCP_Slave_1 x

ModbusTCP slave settings

ModbusTCP slave settings
ModbusTCP communicationsettings

Fault diagnosis IP address 192 . 168 . 1 10]

Status Fort 502 =

Information Station number 1 =
(07255)

Timeout (ms) 1000 =

(100765535)

Slave enable 4001 :
variable SM (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

After the master sends a frame, if the slave does not respond within the time

Timeout period (ms) . o
period, the master reports a receive timeout.

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

Slave enable

®  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

2] Modbus_TCP_Slave_1 x -

A Name Function code Enable type  Enable vaniab... Crde tme(ms) ReadAddress Readlength Errorhanding  WriteAddress Writelen... Retry
0 Channel00  (0x05)Write si... Loop execute 100 (0x0000) 0 1 1
1 Channel 01 (0x01) Read coils  Loop execute 100 ({0x0000) 0 1 Keep last value 1
2 Channel02  (Ox06) Write si...  Loop execute 100 (0%0000) 0 1 1
3 Channel03  (0x03)Readho... Loop execute 100 (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

Hame Channel 02
Function code (0x06) Write single register b
Ensble type Loop execute W
Circle time{ms} 100 = Enable variable(SH) 4101

(1765535) (077999}

Retry times 1 Comment

Read

Address 1] Length(W0ORD) 1
(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 0xO0F)
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
Error 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

1 Modbus_TCP_Slave_1 X -
ModbusTCP slave settings Find Filter Show all v =k Add FB for 10 Channel Go to Inst
Al
ModbusTCP communicationsettings Van'able Mapping  Channel ddress Type Unit  Description
+ "9 Channel 00  %QW14  ARRAY [0..0] OF WORD (0x05) Write single coil
Fault diagnosis + "9 Channel 02 %QW 15 ARRAY [0..0] OF WORD (0x06) Write single register
+ 4 Channel 01 %IW 16 ARRAY [0..0] OF WORD (0x01) Read coils
Internal /O Mapping + 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.
|

Reset Mapping Always updatevariables |Use parent device setting ~

arent d ting
@ = Create new variable " =Map to 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

B % = Mapto existing variable

@ = Create new 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 rx
=5 notedzz =
= (i) Device (as71PLC2004)
Auto scan
-4, Fault diagnosis summary
=20 PLC Logic
= o Application
¥ DifferentiaMonitor
m Library Manager
~[Z] rc_prG (PRG)
= @ Task Configuration
g EtherCAT Task
= @ MainTask
"] pLC_PRG
= Variable usage
Version relation check
W ™ _Hsio (M+s10)
ﬂj ExtCard (ScanModule)
*- ] EtherCAT (EtherCAT Master SoftMotiont

-4 Modbus_TCP_Master_1 (Modbus TCP
g

-~ & SoftMotion Geng §  Cut

Copy
Paste
Delete

b

Refactoring 3

i

Properties...

Add Object
Add Folder...

e

[ Add Device ®

MName Modbus_TCP_Slave_Device_2_1

Action
© 4ppend device Insert device Flug device () Update device

String for a full text search Vendor <l vendors> ~

MName Version Description
- (2 Modbus TCP Protocal

m Modbus TCP Master 1 1.0.0.0 Modbus TCP Master Of
m Modbus TCP Master 2 1.0.0.0 Modbus TCP Master Of
- m Modbus TCP Slave Device 1 1.0.0.0 A device that works as
{ (4 [Modbus TcP Slave Device 2 || | Lo.0.0 A device that works as
= [ Modbus TCP Slave Protocol Customized
: m ModbusTCP Slave Device Customized 1.0.1.0 A device that works as
+- [ RB IO Module
*ﬁ Scan Module

@ Group by category ] Display all versions(forexperts 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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Figure 5-9 Modbus TCP Slave Settings

Devices > 0 X m Modbus_TCP_Slave_Device_2 X
=5 Untitled13 -
= m Device (AS71PLC2004) ModbusTCPslave devicesettings
Auto scan ModbusTCP slave device settings

} Fault diagnosis
+, Fault diagnosis summary

+-El pLC Logic o .
[ variable usage Port 02
[ version relation check T AT {1765635)
B ™_+is10 (TM-HsI0)
ﬂi ExtCard (ScanModule)

+ ﬂi EtherCAT (EtherCAT Master SoftMotion)
ﬂi Ethernet (Ethernet)
t[l Modbus_TCP_Slave_Device_2 (Modbus TCP Slave Device 2)
‘A SoftMotion General Axis Pool

Frame interval(ms) |1 5
(171000}

Station number 1 3

Table 5-4 Modbus TCP Slave Parameter Settings

Parameter Function
Port TCP port number of the Modbus TCP slave

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

Frame interval (ms)

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

5.1.5 M.
Table 5-5 Modbus_TCP_Slave Register Address Ranges Accessible to the Master
TCP Master Address name Range Offset from Standard
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

[] Modbus_TCP_Slave_Device_2 X

Serial

ModbusTCPslave devicesettings Y
o

Error code

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.
[ ModbusTCP_Slave_Device_Customized x
ceneral Configured Parameters
M ethi ~
Fault diagnosis Network Name
ModbusTCP Slave Device Slave Port 502 S Bind to adapter
Customized 1/O Mapping
ModbusTCP Slave Device Uint-1D 1 < (1~255)
Customized IEC Objects
ModbusTCP Slave Device
Customized Parameters Data Model
Status
Function Quantity StartAddress Address Mode MArea  (5M)
Infarmation
01 Coils(0x) T ) o 18 Dedimalism () MxEnable
02 Discrete Inputs(1x) S oY) 0 (] Hexadecimal
03Holdingregisters(4x) (56QW) o (] MWEnable
04 Input registers(3x) s maw 0

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 ~ ok Add FB for 10 Channel.. "= Goto Instanc:
" Variable Mapping  Channel Address Type Unit  Description
Fault diagnosis . ) ) )
= Holding registers QW1 ARRAY [0..9] OF WORD Holding registers
20‘1‘3“5“; flr‘g“r: Devica - Holding registers[0] | %Qw1 WORD WRITE 162000A(=0010)
ustomize apping
+- g Holding registers[1] || sqw2 WORD WRITE 16£0008(=0011)
ModbusTCP Slave Device " N N
" + g Holding registers[2] QW3 '\WORD WRITE 16#000C(=0012)
Customized IEC Objects - -
T B T Holding registers[3] QWS 'WORD WRITE 16#000D(=0013)
Customized Parameters +-Tg Holding registers[4] BRQWS 'WORD WRITE 16#000E(=0014)
+- g Holding registers[5] || 2:qwis WORD WRITE 18£000F(=0015)
Status + T Holding registers[s] || QW7 WwoRD WRITE 16£0010(=0015)
n 5 +- T Holding registers[7] QWS \WORD WRITE 16#0011(=0017)
nformation
+- g Holding registers[8] %RQWS '\WORD WRITE 16£0012(=0018)
+ T Holding registers[3] QW10 '\WORD WRITE 16#0013(=0013)
+- " Input registers QW11 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

“i@ = Create new variable

" =Mapto existing variable

Always updatevariables | Use parent device setting e
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:

¥ Device Repository

Location System Repasitory

Installed Device Descriptions

Name Vendor  Version

® z‘] Miscellaneous

N T —

Madbus

modbus: Vendor <Al vendors>

Description

Location

Z® Device Repasitory

System Repository ~
(C:\INVT\Invtmatic Studio V3.0.1.4\CODESYS\InvtmaticStudioRepository\Devices)

Installed Device Descriptions

modbus Vendor <Al vendors> ~
Name Version Description
= [t Miscellaneous
= i[Madbus RTU Protocel

(- Modbus Master 1 10.0.0 A device that works as a M|
Ei Modbus Master 2 1.0.0.0 A device that works as a My
[T Modbus RTU Slave 1 10.0.0 A device that works as a M|
Ei Modbus RTU Slave 2 1.0.0.0 A device that works as a My
[ Modbus RTU Slave Device 1 L0.0.0 A generic device that works
[ Modbus RTU Slave Device 2 10.0.0 A generic device that works

i ﬁ Fieldbuses

- L MoHEus TCP Protocol

#- [ Modbus TCP Slave Protocol Customized

These devices can be utilized in 4 possible configurations:

Devices

> o X

=5 Unsitled13
= [{] Device (AST1PLC2004)

D Auto scan
'_-_ Fault diagnosis summary

+-E PLC Logic
D Variable usage
D Version relation ched
B ™ _+s10 (M-+sio)
m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion)
m Ethernet (Ethernet)

= m Modbus_Master_1 (Modbus Master 1)

m Modbus_RTU_Slave_1 (Modbus RTU Slave 1)

Y SoftMotion General Axis Pool

Case 1: COM1 works as Modbus RTU Master

Devices * o X
=5 Untitled13 -
= [{] Device (AS71PLC2004)
D Auto scan

'_-_ Fault diagnosis summary
+- B PLC Logic

D Variable usage

D Version relation check

B ™_Hs10 (M-HsIO)

m ExtCard (ScanModule)

m EtherCAT (EtherCAT Master SoftMotion)

.i Ethernet Eiﬁernet)
= m Modbus_Master_2 (Modbus Master 2)

m Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
Y SoftMation General Axis Pool

Case 2: COM2 works as Modbus RTU Master
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e ax — -
=E) thbted13 - =5 Unbitedi? -
= [ Device (AS71PLC2004) =[] Device (AS7IPLC2004)
Auto scan Auto scan
-4, Fault diagnosis summary L, Fault diagnasis summary
+-[El PLC Logic +-E1l PLC Logic
Variable usage Variable usage
|D Version relation check Version relation check
[l ™_rs1o (mHsio) -l ™_ns1o (msio)
m ExtCard (ScanModule) m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion) [ EtherCAT (EtherCAT Master SoftMotion)
-~ [4] Ethernet (Ethernet] ~[4] Ethernet (Ethernet)
Iﬂj Modbus_RTU_Slave_Device_1 (Modbus RTU Slave Device 1) - i) Modbus_RTU_Slave_Device_2 (Modbus RTU Slave Device 2)'
- % SpftMation General Axis Pool | - "% SoftMotion General Axis Poal
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 * 1 X
=15 untitied13 -
=[] pevice (a571PLC2004)
Auto scan
Q Fault diagnosis summary
=B PLC Logic
-u Application
¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
@ EtherCAT_Task
= @ MainTask
] PLC_PRG
Variable usage
[ ] Version relation check
[l ™_ns10 (-Hs1o)
m ExtCard (ScanModule)
+- ] EtherCAT (EtherCAT Master SoftMotion

“ Modbus_TCP_Master_1 (Modbus TCP
W

- % SoftMotion Geng g Cut

Copy
Paste

X dF

Delete

Refactoring 3

il

Properties...

Add Object
Add Folder...

DE
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File Edit View Project Build Online Debug Tools Window Help
[E=2=N= FTE Y i+ [ | # | Application [Device: PLC Logic] - ©8 £
Devices - 1 x ﬂi Add Device X
=3 Uniitledi? -
= (i Device (as71PLC2004) Name Modbus_Master_1
D Auto scan Action
4, Fault diagnosis summary i o
3 Bg PLC Logic o Append device () Update device
Variabl
D arebie usege String for a full text search vendor <Al vendors> w
D Version relation check
. TM_HSIO (TM-HSIO) Mame Vendor Version Des
ﬂj ExtCard {ScanModule) - [l HSIO Module
ﬂj EtherCAT (EtherCAT Master SoftMotion) =+ 4 Modbus RTU Protocol
[ Ethernet (Ethernet) [ [Modbus Master 1 T 1000 Ade
"3 SoftMotion General Axis Pool |2l Modbus Master 2 INVT 1.0.0.0 Ade
ﬂi Modbus RTU Slave Device 1 INVT 1.0.0.0 Age
ﬂi Modbus RTU Slave Device 2 INVT 1.0.0.0 Age
[ Modbus TCP Protocol
+- [ Modbus TCP Slave Protocol Customized
+--[ 4l RE I0 Module
8 Group by category [ Display all versions(for experts only) (] Display outdated versions

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

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

consistent.

i Modbus_Master_1 x
Modbus master settings
Modbus broadcast settings
Status

Information

Figure 5-12 Modbus Master Settings

Serial port settings

Baudrate

Parity bit EVEN
Data bit 8
Stop bit 1

Modbus master settings

Frame interval(ms) 3

o

3~200

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 ~ 2 x || @ Modbus_Master 1 x -

Modbus master settings A o, Name Function code. Enable varisble(SM)  Address Length Ret|
| Modbus broadcast settings

Status

ersion relation check Information
B ™ +sio ssio)
(@ ExtCard (ScanModuie)
[ EtherCAT [EtherCAT Master SoftMotion)
[ Ethernet (Ethe
[ Modbus_Master_1 (Modbus Master 1)
"3 SoftMotion General Asis Pool

add Delete Edit

Modbus broadcast settings

Hame Chanmel 00

(0x05) Write single coil ~

Function code

Enable varisble(sn) 3000
077999
Address (Hex) 0

070:FFFF
Length 1

Retry times a

Comment

K| Cancal

e 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.

e  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.

o 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.

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

e  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

Function code

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 Variable

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

®  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

Devices - 1 ox
=& Unitedis -
= [ Device (As7IPLC2004)
[ Auto scan
., Fauit diagnosis summary
=80 PLC Logic
=&} Application
¥ DifferentialManitor
i Library Manager
PLC_PRG (PRG)
= (B8 Task Configuration
5 EtherCAT Task
=38 MainTask
& ric_prG
) varisble usage
) Version relation check
B v ssi0 (mssio)
[T EtherCAT (EtherCAT Master SoftMotion)
(T ExtCard (ScanModule)

Device 2
i ] .

Modbus master settings

Modbus broadcast setting
Status

Information

[ Modbus_Master_1

Cut
& softMotion General

Copy
Paste
¥ Delete
Refactoring
[Z Properties...
Add Object
£ Add Fol

Disable Device

- B X [{] Device x

=3 Unted1s
= [ Device (AS71PLC2004)
[ Auto scan
+. Fault diagnosis summary
=20 PLC Logic
=} Application
¥ DifferentiaMonitor
i) Library Manager
PLC_PRG (PRG)
= [#] Task Configuration
5 EtherCAT_Task
= ¥ MainTask
& pLC_PRG
[ Variable usage
[ Version relation check
B ™ Hsto (MHsIo)

[ ExtCard (scanModule)

‘& softMotion General Axis Pool

B Setting the Modbus Slave

[i EtherCAT (EtherCAT Master SoftMation)

[ Modbus_Master_t (Modbus Master 1)

I Communication Settings

Add Device..,

Scan Network | Gateway - | Device -

[ Add Device

Name  Modbus RTU_Slave_1

Action

© Appenddevice () Insert device

() Update device

String for a full text search

Vendor | <all vendors> -

Name
= [ Miscellaneous
= [l Modbus RTU Protocol

13 Modbus RTU Slave 2

[ odbus RTU Slave 1__[[1.0.0.0

Version  Description

A device that works as a Modbus Serial slave
1.0.0.0 A device that works as a Modbus Serial slave

18 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
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ﬂi ExtCard {(ScanModule)
= ﬂi Modbus_Master_1 (Modbus Master 1)
m Modbus_RTU_Slave_1 (Modbus RTUl
"3 SoftMotion General Axis Pool |
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Table 5-10 Description of Modbus RTU Slave Parameter Settings When the Port Is Used as a Master

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 Name
0 Channel 00
Modbus communication settings 1 Channel 01
2 Channel 02
Fault diagnosis 3 Channel 03

Internal /0 Mapping
Status

Information

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 Readlength Error handling

(0x0000) 0 1 Keep last value
(0x0000) 0 1 Keep last value
Add Delete Edit

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

Hame Channel 00
Function code (0x06) Write single register ~
Ensble type Loop execute v

Circle time(ms) 200 Enable variable(SH) 1101 s

ar

{1765535) (077999)

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

(0" 0xFFFF)
Error handling |Keep last value

¥rite

Address 0 Length(WORD) 1 0
{0"0xFFFF)

=

Table 5-11 Description of Modbus 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 0xO0F)

Write multiple registers (function code 0x10)

Loop execute: requests triggered cyclically

Level trigger: requests triggered when specified bit variable state changes

Function code

Enable type
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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 o
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 g 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

i Modbus_RTU_Slave 1 X M
Modbus slave settings Find Filter Show all - Add FB for |0 Channel Go to Instance
S S Variable Mapping ~ Channel Address  Type Unit  Description

= "% Application.PLC_PRG.bstatus “®  Chameloo Regrrid ARRAY [0..0] OF WORD (0x06) Write single register
Fault diagnosis *"e Channel 00[0]  %@Wa4 WORD WRITE 16#0000(=0000)

= "% Application.PLC_PRG.fre “®  Chamel01 oS ARRAY [0..0] OF WORD (0x06) Write single register
Internal 1/0 Mapping + Channel 01[0] %G5 WORD WRITE 16#0000(=0000)

= Application.PLC_PRG.statusShow “$  Chamel02 KW ARRAY [0..0] OF WORD (0x03) Read holding registers
Status + Channel 02[0]  3iwH6 WORD READ 16#0000(=0000)

= *§ Application.PLC_PRG.canshu "  Chamel03 ReReriF ARRAY [0..0] OF WORD (0x04) Read input registers
R + 4 Channel 03[0]  %Ewi7 WORD READ 16£0000(=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

Serial port settings Modbus slave settings

Fault diagnosis
SEEE Baudrate Station number [1 Eﬂ
Information 1~247

poty b
— Frame interval(ms)

T Data bit 30200
sop it

#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 Range 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 SN':'d Error code Error name Solution

Modbus communication settings

Fault diagnosis

Status

Information

5.2.6 Common Faults of Modbus RTU

The main faults that occur when the Modbus master is connected to the slave are as follows:

e 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 | Teols | Window Help
S = el & > ﬁ "": A Invtmatic Studio Tool [
@ Package Manager...
RIS v x il Library Repository...
=gl Lnbtedis hd |@ Device Repository... |
= [ [pevice (as71PLC2004)
D Auto scan i Visualization Element Repository
+, Fault diagnosis summary @ Visualization Style Repository...
-& PL_C Logic H License Repository...
=i} Applicati
"~ & ppication = OPC UA Information Model Repository...
o DifferentizlMonitor )
m Library Manager H License Manager...
PLC_PRG (PRE) 2| Device License Reader...

= @ Task Configuration

Customize...
$52 EtherCAT Task Options...
=g MainTask -
@ PLC_PRG Import and Export Options...
D Variable usage Scripting
D Version relation check Edge Gateway

B nv_vsio (M-Hs10)

m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)

‘% SoftMotion General Axis Pool

Step 2 In the pop-up window, click Install.

Automation Server

Miscellaneous

* ¥ T ¥
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Figure 5-22 Installing the Device Repository

% Device Repository X

Location System Repository st Edit Locations...

Installed Device Descriptions

String for & full text search Vendor  «all vendors > - Install...

Name Vendor  Version Description
+ ﬂj Miscellaneous

+ ﬂj Fieldbuses

+ Q HMI devices

+- [ PLcs

+ ? SoftMotion drives Renew Device
Repository

Clase

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.

Figure 5-23 Selecting Device Profile Path and Type

Install Device Description

(= > v 1 @B < Pliki deskrypcyjne > EtherCAT > AST1ETC EtherCAT XML V1.12

Organizuj + MNowy folder

Automatic detection (*.xml:*.ec

Automatic detection ("xml;".eds;".dcf,".gs?)
Device descriptions (*.devdes 1)

PROFIBUS GSD (*.gs7)
INET GSDML (G
Sercos SDOML (*.xml)
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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 -+ 3 X
=2 Untted1s A
= [ Device (AST1PLC2004)
D Auto scan
@ «, Fault diagnosis summary
=8 pLCLogic

=1L} Application
¥  DifferentiaMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
2 EtherCAT Task
= @ MainTask
] PLC_PRG
D Variable usage
D Version relation check
W 1 Hs10 (TM-HSIO)
m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard {ScanModule)
"2 SoftMotion General Axis Pool

5.3.1.2 Slave Configuration

| i Add Device

Name |

Action

© Append device () Insert device (O) Update device
String for a full text search Vendor <Al vendors>
MName
= m Fieldbuses
= b EtherCAT
= nrﬁ Slave
= (3 ASTRAADA

="~ FtherCAT Coupler
[ as71ETC ECT Coupler 1.1.2.0
+-- [ Inverters
+ - 4 Balluff GmbH
+-[ il Bosch Rexroth AG

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

Please select 3 device fom the Ist above.

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.

® 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
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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 * o X
=5 Unbtledis -
= [{] Device (AS71PLC2004)
D Auto scan
'--_ Fault diagnosis summary
=B pLC Logic

On the Function Code interface, you can read and write servo function codes, and save basic configurations.
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m EtherCAT X
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[ Add Device

Name
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Action
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(O Update device
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MName Version Description
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= mﬁs\ave
= Astraada
= Servo Drives
| #\ Astraada_SRV_65_FW_1.0.2.0 | Revision=16#000000AB  EtherCAT S

[@ Restart | ¥y Savewith One click | 1= Set Common Item

@ Group by category [ Display all versions (for experts anly) [_] Display outdated versions
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& MoirTask " A\ Astraada_SRV_65_FW_1 02 0 X
@ cCheckAll | ERead | & Export | Limport | B3 Write
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- P1 Autotuning control Entodd
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e Check All: Click Check All to select all checkboxes in the slave tree, specifying the function codes for
read/write operations.

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.

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
5.3.2.1 General Settings

Configuration

m  EtherCAT address

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 Figure 5-27.

Figure 5-26 EtherCAT Slave Address
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Figure 5-27 SDO Read Function Block
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m  Distributed clock

EtherCAT ™

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.

@) mvT_DA200_265 X
| General
Servo Function Code
| Expert Process Data
Process Data
Startup Parameters
Log
EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

A

Configuration

Type

Astraada_SRV_65_ FW_1.0_2_0

Prigrity { 0..31 ):

Figure 5-28 Distributed Clock Parameters
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& EtherCAT _Task X

0

|Cyclic

B Interval {e.g. t#200ms) 4 ms

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 type Alias Address

a_SRV_65_FW_1.020

Invtmatic Studio V3.0 X
After writing the EEprom alias address a reboot of the device
is necessary. Please switch off and on again.
oK 3

2

[oree ]

TimeOut 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.

Scan Devices

Scarned Devices

Figure 5-30 Restart to Activate the Node Alias

Device name

THYT_DA300_101

Device type

DAZ00-K EtherCAT (CoE) Drive | 11

Alias Address

Scan Device

— SO0W Q1IISFences To

— mratant

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

AutoIncaddress

Servo Function Code

EtherCAT address

Expert Process Data

Startup Parameters

Online

CoE Online

Log

Distributed Clock
Select DC
Enable

Sync 0
Enable Sync 0

Sync unit cycle

User-defined

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Sync 1
Enable Sync 1

Sync unit cycle

User-defined

Diagnostics
Current State

Startup Checking

Additional

Eth X
o 8 Bpertsettings erCAT.
1001 Optional
DC for synchronization
4000 Sync unit cycle (us)
xi 4000 Cycle time (ps)

0 Shift time (ps)

Based on Input Reference

=il 4000 Cycle time (ps)

0 Shift time (ps)

Operational

Timeouts

DC Cyclic Unit Control: Assign to Local pC and Latch

Watchdog
Identification
Disabled
Configured station alias (ADO 0x0012) value 11 =
Write to EEprom Actual address 1
Explicit device identification (ADO 0x0134)
Data Word (2 Bytes) ADO (hex) 16412
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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 > B X A\ Astraada_SRV_65_FW_1_0_2 0 (1) EtherCAT x
=5 Untited1s -
Ferer] Check All | Read | Export | Import | Write | Restart | Savewith One click | Set Commen ltem
| Device [connected] (AS71PLC2008) 7
) Auto scan - Slave Station P1 Autotuning contral
Function Cade =" Astraada_SRV_65_FW_10_2_(
L. Fault diagnosis summary 55 po tamic contoel FunCode Funllame HistoryValue CurrentValue
= B0 PLc Logic Syne Unit Assignment ) R —] P1.00 Online auto tune
EF . =
./ Application [run] )i P2Motor control PLOL 15t Rotational inertia ratio
# _ DifferentialMoritor e ]/ P31/0 management - -
) Library Manager ). P4Extension and Apicator |PL02 2nd Rotational iner ia ratio
PLC_PRG (PRG) Safety FSOE Connections )1 PsEas206 PLO3 Machine rigidity setting
— ) P6 APP Function ; -
=@ Task Configuration 7 P10 Invisble parameter PL04 Inertia identification switch
2 EtherCAT Task DC statistics ] ROUser monitoring paramet| |P1.05 Inertia identification operation
= ¢ mainTask R11/0 and anal to
& Mamres - /0 and andog menitain | o Mechanical movement
&) pLC_PRG E] R2 Factary menitoring parar
[ variable usage Frequently modified items | |PL.07 Identification of inertia accelerati...
1) Version relaton check EtherCAT 1/0 Mapping PLO8 Inertia identification grade
W ™_tisio (v-+s10) T P119 Resonance frequency test vaiid |
=G E{*‘E’Cﬂ (EtherCAT Master SoftMotion) P1.20 Resonance frequency test mode
#\ Astraada_SRV_65_FW_10_2 0 (Astra
R85 FWL10.2.00 B PL21 15t Mechanical resonance freque...
H&P Axis (Axis)
0 Exteard (scantocuie) A P12 2nd Mechanical resonance frequ...
‘A softviotion General Axis Pool P1.23 1st Trap wave center frequency
pL24 15t Trap wave Q value
P1.25 1st Trap wave depth

®  Check All: Click Check All to select all checkboxes in the list, specifying the function codes for read/write
operations.

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.

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. > 3 x A Astraada_SRV_65_ FW_1 0 2 0 X [[f] EtherCAT |
=) Untitled5 -
- 7] Device [connected] (AS71PLC2008) el
D) Autosean gk Add [ Editable 3 Delete Collapse Display All - LoadPDO @ PDO Config @ PDO Assign PDO L
%, Fauit diagnosis summary Serve Functon Code
=Bl pLc Logic Expert Process Data Input/OutPut Name Index Sublndex Size Type Flag M
= £} Application [run] E Outputs 1641600 16400 190 Editable 2
% DifferentiaiMonitor Startup Parameters Control Word 1626040 16200 20 UINT
i) Lirary Manager Target Position 166074 16%00 4.0 DINT
PLC_PRG (PRG) Online Target Velocity 16260FF 16500 40 DINT
=& Task Configuration Modeof Operation 1626060 1600 1.0 SINT
& EtherCAT Task &EavT: Target tarque 1626071 16500 20 T
= B MainTask Touch probe control 1676068 16%00 2.0 UINT
&) pic_rrs 3 Max profile velocity 162507F 1600 4.0 UDINT
% :::'::rr::::" o EtherCAT /0 Mapping Inputs 16#1A00 16#00 230 Editable 3
Status Word 1626041 16200 20 UINT
Il ™ 110 (T4+s10) EthercAT [EC Objects b Position Actual Value 1626064 16500 40 DINT
= [[J EtherCAT (EtherCAT Master Softhoton) * Velocity Actual Value 162606C 16200 40 DINT
=234\ Astraada_SRV_65_FW_1_0_2 0 (Astra: Status k] Torque Actual Value 1626077 16%00 20 INT
WP ids (Ais) k] OperationMode Display 1626061 16400 10 SINT
[ ExtCard (ScarMadule) Information ] Touch Probe Status 1626089 16200 20 UINT
2 Softbioton General 4xis Pool *» Touch Probe 1 Positive value 16260BA 16200 40 DINT
» Digitalinputs 16260FD 16200 40 UDINT
Figure 5-33 Input PDO
Devices. - B X A, Astraada_SRV_65 FW_1.0 2 0 X [[f] EthercaT |
=5 Untited15 -
= [ Device [conmected] (AS71PLE2008) General
R 4 Add [ Editable % Delete Collapse Display All - Load PDO | @ FDO Canfig (8 PDO Assign POOL
= Servo Function Code
L, Fault diagnosis summary
= &0 PLC Logic Expert Process Dats Input/QutPut Name Index Sublndex Size Type Flag S
=2 Application [run] = Outputs 16#1600 16#00 19.0 Editable 2
3. DifferentialMonitor Startup Parameters Control word 156040 16%00 20 UINT
i) Lirary venager Target Position 1626074 16200 40 DINT
PLC_PRG (PRG) online Target Velocity 16260FF 16200 40 DINT
= (B Task Configuration Modeof Operation 166060 16500 10 SINT
& EtherCAT Task TETTTE Target torque 1626071 16200 20 ing
= 4B MairTask Touch probe control 1626088 16500 20 UINT
&) picers = " Maxprofilevelocity 162607F 1600 40 UDINT
ls] :::::\:’::::n o EtherCAT [0 Mapping B i;plll Inputs 16#1A00 16200 230 Editable 3
Status Word 16¥6041 16%#00 20 UINT
Il m_rsio (maisio) EtherCAT [EC Objects * Position Actual Value 1626064 16200 40 DINT
= ) EtherCAT (EtherCAT Master SoftMotion) R wvelocity Actual value 162606C 16200 40 DINT
= A\ Astraada _SRV_65 FW_1 0.2 0 (Astrad | | gopg * Torque Actual Value 1626077 16200 20 INT
HgP ncs (cs) £} Operation Mode Display 1626061 16200 10 SINT
[ ExtCard (scanMoculs) Information * Touch Probe Sttus 16#6083 16500 20 Ut
3 softoton General Axis Pool R Touch Prabe 1 Fositive value 166084 16200 40 DINT
“ Digitalinputs 16#60FD 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.

A Astraada SRV_65_FW_1.02 0 X [ EthercaT |
General I out(Byl
Add [ Editable X Delete | Collapse Display All N Load FDO (@ PDO Config (@ PDO Assign PDO Length Inout(e
npul
Servo Function Code b °
Erpert Frocess Dats Input/OutPut Name Index Sublndex  Size Type Flag M
= Output  Qutputs 16#1600 1600 19.0 Editable 2
Startup Parameters Control Word 1626040 16200 20 UINT
Target P
Gnline Target veld S<iect tem from Object Directory
Mode of 0
CoE Online Targattor
Toudl Index Subindex Name Flags  Type  Default
ouch pro
Log Max profile 16#2A26:16¥00 DI Control RW UINT 16#00000000
P 1624100:16500  Analog outputi, R DINT 16500000000
EtherCAT /0 Mapping P!
5 o 1624101:16500  Analog output2 R DINT 16500000000
16£4310:16500  RPDO ConfigDatal  RW DINT 16500000000
EtherCAT IEC Objects hd Positionfy
] P Velocity A 1624311:16500  RPDO ConfigDatal  RW DINT 16200000000
Som 45 Torque Adt 16#4312:16500  RPDO ConfigData  RW DINT  16#00000000
4y Operation 16#6040:1600  Control word R UNT  16#0000
Information *y Touch Prot] 1676060:16500  Operation Mode R SINT 16200
upy Touch Prof] 1676071:1600  Target torque RW T 1620000
“ Digitaling 1676072:16500  Max torque RW UNT 1620000
1676074:16700  Target Position R DINT 16200000000
162607E: 16200 Polarity R USINT 16200
165607F:16500  Maxprofie velogty  RW UDINT 16500000000
1626080:16500  Max motor speed R UDINT 16500000000
1626081:1600  Profile velocity R UDINT 1600000000
1626083:16200 _ Frofile scceleration R UDINT
Name Control Word
Index: 16% 6040 > Bitlength |16 5
Sublndex: 162 [0 s =]
e
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Figure 5-34 EtherCAT I/O Mapping

#\ Astraada_SRV_65_FW_1_0_2 0 x [f] EtnerCAT

General

Servo Function Code

Expert Process Data

Startup Parameters

Log

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Find Filter Show all + 4k Add FB for [0 Channel.. " Go to Instance
Variable Mapping  Channel Address  Type Unit Description
= 16#15600 Outputs
" Contral Word Qw2 UINT Control Word
] Target Position %QD2 DINT Target Position
+ Target Velodty %QD3 DINT Target Velodity
" Mode of Operation %0B16 SINT Mode of Operation
+ " Target torque QWS INT Target torque
" Touch probe contral %WOW10  UINT Touch probe cantrol
e ) Max profile velodty %006 UDINT Manx profile velocity
= 16%1A00 Inputs
* * Applcation.PLC_PRG.Status “#  StatusViord EE UINT Status Ward
] Position Actual Value %ID2 DINT Position Actual Value
+ Velodty Actual value %ID3 DINT Velocity Actual value
- Torque Actual Value SIS INT Torque Actual Valus
ET ] Operation Mode Display %IB18 SINT Operation Mode Display
& @ Touch Probe Status %IW10 UINT Touch Probe Status
L ] Touch Probe 1Positive value  %ID6 DINT Touch Prabe 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 [ [f] EthercAT

General

Serva Function Code

Expert Process Data

Startup Parameters

Log

EtherCAT 1/0 Mapping

EtherCAT IEC Objects

Status

Information

ok Add | - Edit Delete Move Up Move Down  DownLoadal(SD0)  CancelalDowrload(sDO) [ DisplaySystemParameter

Line  IndexSubindex Name  Value BitLength  IsDownload  Abort on Error

Jump to Line on Error

Mext Line Comment

Select Item from Object Directory

Index:Subindex
16£2001: 16200
16£2002: 16200
1622003: 16200
1622004: 16200

16£2005: 16500
16£2006: 16400
16£2007: 1600
16£2008: 16200

16220001 16200
1620016400
16£200F; 1600
16£2010: 16200

Name

[PO.01]Encorder type selection
[P0.0Z]Motor Forward Direction
[Po.03]Control Mode Selection
[P0.04]nternal servo enbaling
[P0.05]Jog speed

[P0.06]Numerator of encoder pulse output:
[P0.07]Denominator of encoder pulse output
[P0.08]Pulse feedback direction reversing

[P0.0]Torque mit mode selection
[P0. 10] 15t Torque lmit(0. 1)
[P0. 11] 25t Torque lmit(0. 1)

[P. 13]Power of the extemal braking resistor
[P0. 14]Resistance of the external braking resistor
[P0. 15]Default monitoring parameters

[PO. 16]Parameters modification operation locking

Flags  Type
RW |
RW W7
RW INT
RW INT
RW INT
RW DT
RW DT
RWmT
RW W7
RW INT
RW INT
RW INT
RW T
RW T
RW mT

Name

Index: 162 0
Sublndex: 16% 0

(] Complete access

= Bit length 1

Value

0

Cancel

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 Item from Object Directory

Index:Subindex Mame Flags Type
+- 16#6091:16700 Gear ratio
+- 16#6093:16700 Position factor
16#6098: 1600 Homing method R SINT
+o 167609916500 Homing speeds
16#6094: 16700 Homing acceleration RW LIDINT
16#6080: 1600 Position offset W DINT
16#6081: 1600 Velodity offset RW DINT
16#60B82: 1600 Torgue offset RW INT
16#6088: 16200 Touch probe control R UINT
16=60ED: 16700 Positive torgue limit RwW LINT
16#60E1: 16500 Megtive torgue limit RW LINT
+- 16#60FE: 16200 Digital outputs
16#60FF: 1600 Target Velodty RW DINT
Name Homing method
Index: 16% 6033 = Bit length [3 $
SubIndex: 16% [0 = Value 35 = Cancel
[ 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 1/0,
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 () Update device
String for & full text search Vendor <l vendors> v
Name Vendor Version
= m Fieldbuses
=l AN CANbus
m CANbus CODESYS 4.2.0.0
m NetX CANbus CODESYS 4.2.0.0
= oedl EtherCAT
= ﬁMast&r
ﬂi CXaoooc internal EtherCAT Master CODESYS 4.9.0.0
m EtherCAT Master CODESYS 4.9.0.0
1] [EtherCAT Master SoftMotion | copesys 3.5.16.30

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

m Name: EtherCAT Master SoftMotion
Vendor: CODESYS
Categories: Master
Version: 3.5.16.30 ==
Order Humber: g
S

Description: EtherCAT Master SoftMotion. ..

Append selected device as last child of
Device

&  (You can select another target node inthe navigataor while this window is open.)

Add Device Close

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 Device x
Name 7]
Action
© Append device () Insert device (0) Update device
String for a full text search Vendor <l vendors> ~
Mame

+- [ EtherCAT Coupler
+- [ EtherCAT Junction
=4 Frequency Inverter
A\ AS2BETCO001_FW_1.03
+- [ Integrated 1jO
+- 4 Inverter

'.’\ Astraada_SRV_65_FWi_1.0.2.0 |

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

Please select 3 device from the list 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 > o X
=) Untitled 15 hd
= [ pevice (a571PLC2008)
|j Auto scan
+, Fault diagnosis summary
=2l PLC Logic

=} Application
#  DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
8 EtherCAT Task
=8 MainTask
8] pLC_PRG
|j Wariable usage
|j Wersion relation check
B ™_tsi0 (M+s10)

HgP axis (Axis)
Ei ExtCard (ScanModule)
"3 SoftMotion General Axis Pool

= ﬂi EtherCAT (EtherCAT Master SoftMotion)
= M\ Astraada SRV 65 FW_1.0_2_0 (As

M\ Astraada_SRV_65_FW_10_2 0 [ EthercaT P Axis X
Scaling General
Hame: Axis
H Sett Vendor: CODESYS
oming Setting Categories: EtherCAT drives
Type: 1027

Automatic mapping
General

Commissioning

SM_Drive_ETC_GenericDSP402: IO
Mapping

SM_Drive_ETC_GenericDSP402:
IEC Objects

Status

Information

5.3.2.6 Common Parameters of EtherCAT Slave

1D: 0000 0001

Version: 4.6.1.0

Order number: 0

Description: SoftMotion axis for standard DSP402 drives

Common parameters of the EtherCAT slave are listed in Table 5-15. When using it, you need to add the slave hame.
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 B X A\ Astraada_SRV_65_FW_1_0_2 0 X m EtherCAT AP Axis
=5 Unbited1s ~ - " 5
§ T General & Add... [ Edit.. X Delete = Goto Variable
1 Auto scan Expression Type Value Prepar.. Address Comm..
3 Servo Function Code
4. Fault diagnosis summary = ﬂ Device.Application.Astraada_SRV_65_FW_1_0_2_0 ToDrvEt.
=Bl pLC Logic Expert Process Data = % suPeR~ ETCSlave
- 7 Application [run] = @ SUPER™ ETCSlav. Rising e...
¥ DifferentialMonitor Startup Parameters #p xSetOperational BOOL Rising e...
() Library Manager "y [wstate ETCSL... ETC_SLAVE_OPERATIONAL Current
PLC_PRG (PRG) Online By avstatus WORD 0 Returns ...
= [Z8 Task Configuration 5} AutoIncAddr WORD 0 retums .
5 EtherCAT Task CoE Online 53 configProdudtD DWORD 8202 retums .
= g MainTask 5} configrevisiond DWORD 171 retums .
&) PLC_PRG Lmg 52 configvendorD DWORD 1836 retums ..
[ variable usage S 5} 1sconfigAsoptional BOOL retumns ..
[ version relation check # BY LastEmergency ETC.C returns
B 1 1510 (M+s10) EtherCAT IEC Objects # B3 Lostinstance FOINTE... 15£00000000 retumns
[ EtherCAT (EtherCAT Master SoftMotion) ) LinkTimeoutPortA UINT 1000 Delay ti
= A\ Astraada_SRY_65_FW_1.02 0 (Astrad | | siatys 5} LinkTimeoutPorts UINT 1000 Delay ti
HeP Axis (Axis) B LinkTimeoutPortC UINT 1000 Delay ti..
[ Extcard (ScanModule) Information 53 LinkTimeoutPortD UINT 1000 Delay ti...
3 SoftMotion General Axis Fool J3 mailboxpending BOOL retums .
POINTE. return a..

5.3.2.7 Enabling/Disabling a Slave

% B} Nedtinstance

16200000000

In actual applications, you may encounter situations where the configuration
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.

is inconsistent with the actual
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Figure 5-40 Disabling a Device

Devices > 0 X A\, Astraada_SRV_65_
=5 Unbited 15 -
= [ Device (AS71PLC2008) General
D Auto scan
- ) Servo Function Code
\, Fault diagnosis summary

= @ﬂ PLC Logic
=} Application
#  DifferentiaMonitor
m Library Manager

Expert Process Data

Startup Parameters

PLC_PRG (PRG) Log
= @ Task Configuration
2 EtherCAT Task EtherCAT /O Mapping
= @ MainTask
@ PLC PRG EtherCAT IEC Objects

D Variable usage
D Version relation chedk
B ™ _nst0 (m-HsIo)
= m EtherCAT (EtherCAT Master SoftMotion)
=-A Astraada_SRV_65_FW_1 0_2 0 (As
WP axis (Axis)
ﬂi ExtCard (ScanModule)
= ﬂi Modbus_Master_1 (Modbus Master 1)
ﬂj Modbus_RTU_Slg
[ Modbus_RTU_SI2 *

Status

Information

Cut

% SoftMotion General»\ Copy
Paste
7 Delete

Refactoring 3

Properties...

Add Object
) Add Folder...
Add Device...
Disable Device I
Update Device...

#Note:
o 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 * O X
=5 Untitledis -
=-[f Device (as71PLC2008)
[ Autoscan
L, Fault diagnosis summary
= El] PLC Logic

=} Application
¥ DifferentialMaritor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
7% EtherCAT Task
=8 MainTask
) PLC_PRG
D Variable usage
D Version relation chedk
B ™_ns10 (MM+s10)
= m EtherCAT (EtherCAT Master SoftMotion)
=\ Astraada_SRV_65_FW_1_0_2_0 (Astraads_SRV_65_F
ﬂf Ayis [Axis)
m ExtCard (ScanModule)
= m Modbus_Master_1 (Modbus Master 1)
m Modbus_RTU_Slave_1 {Modbus RTU Slave 1)
m Modbus_RTU_Slave_1_1 {Modbus RTU Slave 1)
"% SoftMation 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 * o X
=-F Unbbled 15 -
=3[ Device [connected] (AS71PLC2008)
D Auto scan
'_-_ Fault diagnosis summary
=81 PLC Logic

- I} application [run]
#  DifferentialMonitor
m Library Manager
PLC_FRG (PRG)
= @ Task Configuration
% EtherCAT Task
= & MainTask
H] PLC_PRG
D Variable usage
D Version relation chedk
B _tisto (M-sto)
= m EtherCAT (EtherCAT Master SoftMotion)
= A Astraada_SRV_65_FW_1_0_2_0 {Astraada_S!
HaP Axis (Axis)
m ExtCard (ScanModule)
= m Modbus_Master_1 (Modbus Master 1)
m Modbus_RTU_Slave_1 (Modbus RTU Slave 1)
m Modbus_RTU_Slave_1_1 (Modbus RTU Slave 1)
" 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 > 3 X 4
=5 Lhited1s -
= [{ Device (ASTIPLC2008)
D Auto scan
L, Fault diagnasis summary
=80 PLC Logic =
=1L} Application
¥  DifferentialMonitor ot
m Library Manager
PLC_PRG (PRG) Le
= Task Configuration
¥ EtherCAT Task Et
= @ MairTask
& pPLC_PRG
D Variable usage
D Version relation check
B ™ _+s10 (TM+s10)
= m EtherCAT {EtherCAT Master SoftMation)
=\ Astraada_SRY_65_FW_1_0_2_0 {Astraada_SRV_65_F
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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

T [RX]

Slave 1 Slave 2 Slave N-1 Slave N Slave 1 Slave 2 Slave N-1 Slave N
Bx]  [Ox] E@’\Em mg [Bx]  [x] Ei \ [Bx] [1x] [Rx] [1x
(x] [EXl—X] [RX— [1x] [Bx [1x] [BX x] [Bx] [1x] [RX {1x] [Rx] [1x] [RX

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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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.

B. 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. SYNC

B. Time stamp

C. Emergency

D. 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

Devices - 1 X [ EtherCAT [ ExtCard x
=5 thbided1s -
= [{ Device (ASTIPLC2008) Ext Card Config Please select the device type of Bxt Card
D Auto scan - -~
). Fault diagnosis summary FEEDEE © None (O Candpen O 2AD2DA
= Bl ALcLoge CPU Scan Parameters
=} application
# | DifferentialMonitor Status
m Library Manager
PLC_PRG (PRG) Information

= @ Task Configuration
=55 EtherCAT _Task
) PLC_PRG
@ MainTask
) Variable usage
D Version relation check
B n_rsio (Msto)
= m EtherCAT (EtherCAT Master SoftMotion)
= m AS7IETC_ECT_Coupler_1 {AS71ETC_ECT_Coupler_1.
[f) As7IDT15_1 (AS7IDT16)
=-#\ Astraada_SRV_55_FW_1_0_2_0 {Astrzads_SRV_65_F
P Axis (Axis)
m ExtCard (ScanModule)
"% SoftMotion General Axis Pool
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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

Devices > 1 X [l EthercaT [ Extcard x
=15 Untitled1s S
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CANopen_Manager (CANopen_Manager)
2 SoftMotion General Axis Pool

CPU Scan Parameters

Status

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 & X || [ EtherCAT [ [ ExtCard ([ canbus x
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B 0 (rveio) = {0 Fieldbuses
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=\ Astraada SRV_65_FW_1 0_2 0 (Astraada SRV_65 |
P Axis (Rxis)
[ Extcard (stanModule)
= [ cANbus (CANbus)
= cANopen_Manager (CANopen_Manager) 8 Group by category () Display all versions(for experts only) (7] Display outdated versions
(i sRve4_Drive (SRV&4 Drive)
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@ (You can select another target node inthe navigator while this window is apen.)
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
[ EthercaT [ Extcard [ canbus x

General

General
Leg MNetwork 0 5 cn "
CANbus TEC Objects Baud rate (kbit/s) 250 v

Status

Information

The baud rate must be consistent with the servo parameter P4.02 (CAN communication baud rate).
®  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.
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o 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.

e 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) Termination Baud rate
. Resistance per unit | Cross-sectional area |resistance (Q)
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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®  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

[l EthercAT [ ExtCard [ CANbus [f] SRV64_Drive x '[] CANopen_ Manager

General
| Ggneral

PDOS Node-ID |1 4 cn"@@@ﬁ
SDO0s (] Enable expert settings
(T Enable SYNC producing
Log
Guarding
CANopen IO Mapping
Enable nodeguarding Enable heartbeat producing
CANopen IEC Objects .
Guard time {ms) (1] Producer time (ms) 200
LEIS Life time factor J// Heartbeat consuming (1/1 active)
il Emergency (EMCY) TIME
Enable emergency (EMCY) Enable TIME producing
COB-ID SNODEID +16780 COB-ID (Hex) 16% |100

Enable TIME consuming

Checks at Startup

Check vendor 1D [ Check product number (7] Check revision number

®m  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.

Enable sync producing: If this option is enabled, the slave supports synchronous transmission. The
specific synchronization time is set in the CANopen Manager.

Optional device: If this option is enabled, the device is not started in the CAN network.

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

Enable node guarding: Enables the Node Guarding function.

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.

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.
®  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.

B 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).
® 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)

,,,,,,, love Up g Add PDO Add Mapping Edit Delete Move Up -}
Name Object Bit leng' Name Object Bit lengi
v 16#1400: Receive PDO Communi 16#201 ($NODEID+ 56 v 16#1800: Transmit PDO Commun 16#181 ($NODEID+ 56

Controlword 16%6040sub00 16 Statusword 16#6041sub00 16

Modes of operation 1626060sub00 8 Modes of operation display 16#6061s5ub00 8

Target Position 16%607Asub00 32 Position actual value 16#6064sub00 32
v/ 16#1401: Receive PDO Communi 16£301 ($SNODEID+ 48 v/ 16#1801: Transmit PDO Commun 16#281 ($NODEID+ 64

Target_velocity 16#60FFsub00 32 Velocity_actual_value 16#606Csub00 32

Target_torque 16%6071sub00 16 Torque_actual_value 16#6077sub00 16

16#1402: Receive PDO Communi 16#401 ($NODEID+ © Current_actual_value 16#6078sub00 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|

= 16201 (513)
Inhibit time (x 100ps) 0 -

-

Transmissiontype Asynchronous - device-profile-spedific (Type 255 ~
Number of syncs 1

Event time (x 1ms) 0 5

Process by CANopen Manager

5.4.3.2 PDO Transmission Modes
Transmission Type Synchronous Cyclic | Synchronous Acyclic Asynchronous
0 - v -
1-240(*) v - -
254 - - Vv

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

Select Item from Object Directory

Index:Subindex Name Flags Type *

+  16%1600:16700 DO RxPDO-Map0
+ 16%1601:16500 DO RxPDO-Map1
+ - 16¥1602:16%00 DO RxPDO-Map2
+ - 16%1603:16200 DO RxPDO-Map3
+ - 16%1A00:16=00 DI TxPDO-Map0
+ - 16%1A01:16%00 DI TxPDO-Map1
+ - 16¥1A02:16=00 DI TxPDO-Map2
+ - 1671A03:16%00 DI TxPDO-Map3

T

+- 16#1C12:16%00 RxPDO assign
+ - 16#1C13:16200 TxPDO assign
+ - 16%1C32: 16200 SM output parameter

16#2000:16500  [P0.00]MotorType RW DINT
16#2001: 16200 [P0.01]Encorder type selection RW INT .
< el . - -
Name [Do RxPDO-Map0
Index: 16% 1600 % Bit length 64 :
'h SubIndex: 16 0 = Value 0 = Cancel
[] Byte array Data type v

5.4.3.4 PDO Mapping View

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.

Figure 5-54 CANopen 1I/O Mapping Status

(] SRVe4_Drive x

General Find Filter Show all » o= Add FB for |0 Cha
ThEs Variable Mapping  Channel Address Type Unit Description
+- T Contralword %QW14  UINT
SD0s +- " Modes of operation ®LQB30 SINT
+-"ig Target Position %,QD8 DINT
Log +-Mig Target_velodty %009 DINT
+-Tp Target_torque QW20  INT
CANopen [/0 Mapping E Statusword SIW18  UINT
+ Modes of operation display %lB38 SINT
EANcp S e eas +- Position actual value %ID10  DINT
o + Velocity_actual_value %LID11 DINT
H- 4y Torque_actual_value SalW24 INT
Information +o 4 Current_actual_value BRIV 25 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
Add Library ¥ Delete Library “f Properties 73 Details 5] Placeholders F# Library Parameters... mubrary Repository @b Ic

Libraries used in application 'Device.Application’

Name Namespace Effective Version
2- [l 3 o
E Q =
+- |2 BreakpointLogging = Breakpoint Logging ctions, 3.5.17.0 (35 - Smart So g s Gmb BPLog 3.5.17.0 L]
+ | CAA CiA405 = CAA CiA 405, 4.1.0.0 (CAA Technical Workgroup) CIA405 4.1.0.0 o
-1 c - 5 o
& e o
#-[2 cmpH 2 o H 4 (i}
- 1o o
+- & sM3_ = | E | [ ]
(el o | - - -
Contents of selected library 'CAA CiA 405, 4.1.0.0 (CAA Technical V Details about selected library element 'SDO_READ4'
+ 1) Own node id v A| =0 Inputsfoutputs @] Graphical |7] Documentation
+ 1) Query state
= SDO_READ4
) SDO access —|INETWORK =1] CONFIRM}—
+ 1) obsolete (only for compatibility) —[ENABLE = FALSE] ERRORf—
= —[TIMEOUT :=0] DATA}—
[£] spo_reap4 —IDEVICE DATALENGTHf—
|E] SDO_READ_DATA —{[CHANNEL i=1] ERRORINFO —
= —INDEX
|E] SDO_WRITE4 —lsusmoex
|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

NETWORK
EMAEBLE
TIMEQUT
DEVICE
CHAMMNEL
INDEX
SUBINDEX
MODE

DATA
DATALENGTH

SDO_READ_DATA

COMFIRM
ERROR
ERRORINFO

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

> o X

=5 Unbitled 15
=[] Device (AS7IPLC

20081

"l

D Auto scan
'_-_ Fault diagno:
=B PLC Logic
=} Applica
¥ Diffg
m Libra
PLC
= @ Task

&
g
&

D Variable usag
D Version relat]

B ™ _hso (m 4

=[] EthercaT (E
= [{] as7iET
[ as7

=- A\ Astraads
Hg ax

m ExtCard (Scg
A SoftMotion G

&

Cut

Copy
Paste
Delete
Refactoring

Properties...

Add Object
Add Folder...

Add Device...

o

|

Update Device...

Edit Object

Edit IO mapping

Import mappings from CSV...
Export mappings to C5V...
Online Config Mode...

Reset Origin Device [Device]

Simulation

Visualization Element Repository
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Step 2 In the Add Device dialog box, locate Ethernet and select Add Device.

| Untitledis -
= [ |Device (AS71PLC2008)

Auto scan

@, Fault diagnosis summary
B PLC Logic
Application -
2. DifferentialMonitor @@ Add Device =
- (ff) Ubrary Manager
PLC_PRG (PRG)

Name Ethernet

= (& Task Configuration Action
=55 EtherCAT Task © Append device Insert device Flug device () Update device
“ pLC_PrG
L @ MainTask String for a full text search Vendar <Al vendors> ~

[P variable usage

Name Vendor Version [
2 ::rs‘:;::;::w;‘;? [ Ctooocintemal EtherCAT Master  CODESYS 4300 €
- @ EtherchT (EtherCAT Master SoftMotion) (3 etherCaT Wester CODESTS 100 E
[0 EthercAT Master SoftMation CODESYS 49.00 E

=[] As71ETC_ECT_Coupler _1 (AS71ETC_ECT_Coupler _L, i
[ As7IDT16_1 (AS710T15) e e

= A\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65 |

CHgP Axis (Axds)
[ extCard (ScanModule)
-8 SoftMotion General Axis Pool

erhet/P
# {3} HomesBulding Automation

T,

I8 Group by category [_] Display all versions(for experts only) [] Display outdated versions

([  mwame:Ethernet
Vendor: CODESYS
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet |

Adapter, Home&Building Automation
Version: 4.2.0.0
‘Order Humber: - )

DNescrintion: Fthernet | ink.

Append selected device as last child of
Device

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

Add Device Clase

Step 3 Right-click Ethernet and select Add Device.

> o X
Untitled 15 =
=[] Device (A571PLC2008)
|D Auto scan
@4, Fault diagnosis summary

¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
@ Task Configuration
£ EtherCAT Task

----- £ MainTask

|D Variable usage

|D Version relation check

-l ™_ns10 (vns1o)

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

ﬁ Ethernet (Ethernet)

"% SoftMotion G

Cut
Copy
Paste
Delete

XD &F e

Refactoring 3

Properties...

[ Add Object ||
) Add Folder...

Disable Device
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Step 4 In Miscellaneous, locate EtherNet/IP Scanner, and click Add Device.

Devices ~ 3 X
=5 thotedts -
= [ Device (as71PLC2008)
----- ™ Auto scan
., Fault diagnosis summary
-E0 PLC Logic
=-£} Application
o,!m DifferentialMonitor [ Add Device 5
i) Library Manager
----- PLC_PRG (PRG) [ma o
= (&3 Task Configuration Action
= $8 EtherCAT Task © Append device () Insert device Flug device () Update device
© L8] pLc_PrG
g MainTask String for a full text search vendor  <all vendors> ~
D) variable usage Name Version  Description
e A T—
- Eﬂ'\;rCAT (EtherCAT Master SoftMotion) = 3 Ethertet/1p
() EtherNet/P Adapter  3.5.15.1 A device that works as an EtherNet/IP Adapter.
[ Extcard (scantrodie) [ Ethervet/P Scanner | 3.5.15.1  EtherNet/IP Scanner
-] Ethernet (Ethernet) - (7] Fiekdbases
“a SoftMotion General Axis Pool

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

Please select a device fom the fist above.

& (You can select another target node inthe navigator while this window is open.)

Add Device Close

Step 5 The EtherNet/IP Scanner device is added successfully.

Devices
=5 Untited1s

=[]l Device (as71PLC2008)
Auto scan
1, Fault diagnosis summary
=2 PLC Logic
-O Application
: #  pifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT Task
] P PR
@ MainTask
Variable usage
Version relation check
-l ™_Hs10 (M-Hs10)
ﬂj EtherCAT (EtherCAT Master SoftMotion)
[l ExtCard (ScanMadule)
—ﬂj Ethernet (Ethernet)
ﬂj EtherMet_IP_Scanner (EtherMet/IP Scanner)
-~ & SoftMotion General Axis Pool

+ 0 X
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Step 6 Right-click EtherNet/IP Scanner and select Add Device.

Devices >~ o X
=-E thiited1s -
=[] Device (As71PLC2008)
D Auto scan
L, Fault diagnesis summary
=B pLC Logic

=} Application
¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=¥ EtherCAT Task
& PLC_PRG
¥ MainTask
D Variable usage
D Version relation check
B ™_Hs10 (M-Hs10)
+ m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)
= m Ethernet (Ethernat)
[l Etheripem

Seth kot (0

" SoftMotion & Cut

Properties...

Add Object
) Add Folder...

Add Devi

Disable Device

Copy
Paste
X Delete
Refactoring 3

Step 7 Select AS71EIP (the generation procedure is explained later), and click Add Device.

File Edit View Project Build

Online  Debug Tools Window Help

e d & [ R & | 19 [ |#) | Application [Device: PLC Logic] ~ OF L JIN
Devices & Device Repository X eneral
=1 unttiedis -
= [ Device (as72PLC2008) Location  System Repository +| | EditLocations..
j Auto scan
“\, Fault diagnosis summary I l'
=30 pLc Logic
= €} Application Installed Device Descriptions
# . nifferentalMonitor String for a full text search Vendor  <All vendors> v
m] Library Manager
) ric.pre (r9) Name Vendor  Version  Description
= (&4 Task Configuration #- (@ mscetaneous
= EthercAT Tack % (i Fieldbuses F
& pLc_pre +- B hoa devices
& ManTask # @ecs

j Variable usage
) Version relation check
B ™_Hsto (M-HsIO)

#

(@ ExtCard (scanModuie)
= [ Ethernet (Ethernet)

(@ As7iEr (as7iEIP)
2 SoftMotion General Axis Pool

[ EtherCAT (EtherCAT Master SoftMotion)

= [ Etherhet_IP_Scanner (EtherNet/IP 5¢

+ @ SoftMotion drives

Renew Device
Repositary

Close

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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Devices > 3 X [ Ethernet x
= G g5 -
=[] Device [romnected] (AS71PLC2008) | General
[ Autoscan
-~ Ethernet Device /0 Mapping
@, Fault diagrosis summary
=B PLC Logic

N Ethernet Device IEC Objects
=} Application

# | DifferentialMonitor
i) Library Manager
PLC_PRG {PRG)
= [ Task Confiquration
= EtherCAT Task
8 rLc_PrG
8 MairTask
[ variable usage
[\ version relation chedk
W n_s10 (M+s10)
#- [ EtherCAT (EtherCAT Master SoftMotion)

i) ExtCard (ScanModule)
= Ethernet Ethernet) | 1
[ EtherNiet_IP_Scanner (EtherNet/IP Scanner)

[ as7iEmP (ASTIEIR)
"3 softMotion General Axis Pool

Log

Status

Information

General

Step 9 Double-click AS7Z1EIP to set its address (based on the actual address of the coupler) (the default is

192.168.1.10).

Devices - X [ Ethemet
=B Uhtted1s -
=) Device (as71PLC2008) Fault diagnosis
D Auto scan
= General
“4, Fault disgnosis summary
H Eg PLF Logic Connections
=} Application
¥ . DifferentialMonitor et

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

[Grovee]] 2

Network interface  ethl

1P address 192 0168 . 1 . 10
Subnet mask 255 . 255 . 255 . O
Default gateway 192.168 . 1 . 1

(] Adjust operating system settings

Network Adapters

Interfaces

Name. Description IP address
lo 127001
ethD 0000

152168310

152.168.1.10
182168210

P address 192168, 1 . 10
Subnet mask
Defultgateway  [192 . 168 . 1 . 1

MAC address E4:73:05:04.DB.CB

[f] EtherNet IP_Scanner [ AS71EIP x [ Device Y

Address Settings

IIPaddress 192 . 188 . 1

2|

[ BooT®

MACaddress 00:00:00:00:00:00

User-Defined Parameters

Electronic Keying

= $ EtherCAT Task
& PLC_PRG
& vai

Log

EtherNet/IP IfO Mapping

(] Compatibility check

Cancel

SoftMotion General Axis Pool

EtheriVet/IP

[ variable usage
D Version relation chedk
B ™ _ns10 (v+so)
+- [ EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)
=~ Ethernet (Ethernet)
= m EtherNet_IP_Scanner (EtherNet/IP Scanner)
[ As71EIP (ASTIETR)
"% SoftMation General Axis Paol

Vendar ID a0 8 Check match

EtherNet/IP IEC Objects
Device type 12 8 Check match
Status —

Product code 1502 @ Check match

Information

Majorrevision 1 8 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 - @ X [ Ethernet [ Etheret IP_Scanner ([ As7iErP X | [] Device "3 SoftMotion General Axis Pool
=5 tiitiedis =
lagnosi Find Filter - 4k Add FE for IO Chan
= 3 [ Device [connected] (AS71PLC2008) FerlEzes showall -
D Auto scan Eor Variable Mapping  Channel Address Type Current Value
X, Fault diagnosis summary = (3 Exdusive Owiner
=-E1 PLC Logic Connections E slot1_16160P_IN %IW1B UINT
= I Application [run] . slot?_16160F_IN %RIW13 UINT
3
. DifferentiaiManitor Assemblies =4 slot1_1616DF_EID  %IW20 UINT
i) Library Manager 5 Bit %4IN40.0  BOOL
PLC_PRG (PRG) User-Defined Parameters 5 Bit1 %l¥40.1  BOOL
= & Task Configuration B Bit2 YIX40.2 BOOL
= % EtherCAT Task Lzg 5 Bit3 %403 BOOL
PLC_PRG % Bit4 %IX40.4 BOOL
EtherNet/IP 1f0 Mapping :
a & MainTask iy BitS %IN40.5 BOOL
Variable usage
EtherNet/IF IEC Objects i Bit 0.6 soou
[ Version relation check 4 Bit7 %¥40.7  BOOL
W ™1 _is10 (M+4i510) Status ) Bit8 HIX4L.0 BOOL
+ [ EthercaT (EtherCAT Master SoftMotion) £ Bits AIN4L L BOOL
il Extcard (ScanModule) || nformation > Bit10 %412 BOOL
=% { Ethernet (Ethemet) L] Bit11 %IX41.3 BOOL
=4[] Etherlet_IP_Scanner (EtherNet/IP Scanner) 4 Bit12 %Ix41.4  BOOL
[ AsTIEIP (AS71EIF) G Bit13 FIX4L5 BOOL
"a SoftMotion General Axis ool “ Bit14 %lx4l6  BOOL
k] Bit15 %WIN4l7  BOOL
oty siot?_1616DP_EnID  %Iw21 UINT
+-"p slot1_1616DP_OUT  %QW14 UINT 0
+ Mg slot2_I616DP_OUT QWIS UINT 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 R145 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 [B] Save Project @ Download ije AN | | & Firmware Upgrade [B Operation Log | 45 Language @ Help i
Installation Information  — -
’ [ Device Repository

@« Q

10 Address Mapping _— _ Process Monitor _— _ Log _— ~

Step 3 After device scanning is complete, click Refresh choose correct COM port, click Get Config and Load.

¥ Device Scanning 1 X
o Connect 24V power e Connect device by USB e Select the COM in ComboBox
Step 1 Step 2 Step 3

Confirm device is connected according to the procedure to properly scan for module configurations.

[r—
[EOS Get Config
—

3
W Device Scanning X
o Connect 24V power e Connect device by USB o Select the COM in ComboBox

Step 1 Step 2 Step 3

Confirm device is connected according to the procedure to properly scan for module configurations.

Step 3: Select the correct COM

Com: COMé | Refresh Get Config

1 ASTIDT16 x16315072 Vs Vo
2 ASTIACS 16315083 vin Vo
3 AST1AING x16315081 vid Vo
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Step 4 The scanned device configuration is loaded successfully.

= File New Project [B Save Project gy Download Project ) Device Scanning | ~ G =8 Firmw:

[ ScanNewProject
[connected] COM6

1:AST1DT16

Installation Information =

2:ASTIDT16

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 [E] Save Project g Download Project %9 Device Scanning | AL &l Firmware Upgrade B, Operation Log | 45 Language @ nelp () Tip
[y SconNewProject Installation Information = .
[connected] COMG . :
v T ASTIER W Asnier 5 Device Repository
~ Adapters
TASTIDT16 ASTIETC
2:ASTTAICE ASTIPNS
ASTIEIP
3:ASTTAINA ASTITCP
- Digital Modules
ASTIDIT6
ASTIDIZ2
AST1DO16
AS71D032
ASTIDORE
AST1DTI6

Consumption: 4.27W Size: WH*D=75"105"95(mm) inputi30 . outputi2 @ x1 €

~ Analog Modules

Base Information _— _ Configuration Parameters —

wiring Diagram _— [ ESTTROT T 10 AddressMapping —  ProcessMonitor —  Log — -
Current Ethernet Configuration Ethernet Configuration
Auto Auto
© static © static
1P: 192.168.1.20 1P: 192 188. 1 . 12
Mask:  255.255.255.0 Mask: [285 . 255, 258 . o
Gateway: 192:168.1.1 Gateway: [ 192 . 168. 1 . 1|
2 3
Step 6 Right-click AS71EIP and select Export EDS.
= File New Project B} Save Project g Download Project %) Device Scanning | oL gl Firmware Upgrade [BL Operation Log | 45} Language (® Help Tip

[ NewProject

Installation Information

[ Device Repository

Communication settings AS71EIP
online AST1DO32
1:AST1 ASTIDORE
Download to Device
2AS71 e ASTIDT16
- Analog Modules
3AST Movelllp AST1AING
Move Down ASTIAOLA
Rename ASTIAIVE
Copy CtrlsC ASTIAICE
Paste CtriaV - Temperature Modules
Delete Del ASTIRTD4
ASTITHCA
= Counting and position meas:
Consumption: 427W  Size: WH"D=757105"95(mm) input:30. output:2 1 ASTIING?

Step 7 After the AS71EIP.eds file is generated, save it to the specified path.
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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
BEE & o o 4 B R XL 4L K Invimatic Studio Tool [Device: PLC Logic] + ©8 O, w (L » M
@  Package Manager..
Devices * 3@ Library Repository.. [ AS71EIP x ] Device |3  SoftMotion General Axis Pocl ]
=8 tnttedis [ Device Repository... |
= [ Device (AS71PLC2008) —— Ess Settings
oo scan ) Visualization Element Repository
1, Fault diagnosis summary B Visualization Style Repository... pddress 192 . 168 . 1 . 20 Ethen'\'et/IP
n @ugbgi“ W License Repository..
=} Applicati
g""D"; '°'; _— == OPCUA Information Model Repository... P
¥ DifferentialMonitor
i) Lirary Manager HY bicense Manager. Eaddress  [00:00: 00: 00 : 0
PLC_PRE (FRG) 2] Device License Reader... i —
=-(# Task Configuration Customize.
Y anic Keying
& %’E:;T;;:“ Options...
- Compatibility check
& vanask Import and Export Options,
Variable usage Scripting ¥ hdorm 50 18 check match
Version relation check Edge Gateway D
B ™_tiso (a4Hs10) icetype 12 8 Check match
- Automation Server >
+-[f] EtherCAT [EtherCAT Master SoftMotion) N , louctcode 1502 8 Check match
[ ExtCard (ScantModule) —
= () tthemet (Ethemet) Al Assisted orrevision 1 8 Check match
= [ EtherNet_IP_Scanner [EtherNet/IP Scanner) ' Minorrevision 1 () Check match
[ as71EmP (AS71EIP)
'3 SoftMotion General Axis Pool
Step 2 Click Install.
File Edit View Project Build Online Debug Tools Window Help
e E & & M4 AL d8 A5 M R m B - [T | Application [Device: PLC Logic] ~ ©F » u %
Devices 22 Device Repository X enerd
= ) Lnttled1s
= [0 Device (AS71PLC2008) Location  System Repository v | EditLocations.. | —
1Y Auto scan
"L, Fault diagnosis summary o
= @0 pLcLoge
= € Application Installed Device Descriptions
#_ DifferentialMonitor String for a full text search Vendor <Al vendors> v
() Library Manager . -
FLC_FRG (FRG) Name Vendor  Version Description
= @ Task Configuration + [0 mscelaneous
= 8 EtherCAT Task # ([ Feidbuses
&) pic_mre + [ HVI devices
& MainTask + (@ pcs
f'l Varisble usage + @ softMotion drives Renew Device

) Version relation check
W ™_ss10 (m+sio)
+ (] EtherCAT (EtherCAT Master SoftMotion)
(@ extCard (ScanModule)
= [ Ethemnet Ethernet)
= [ EtherNet_IP_Scanner (EtherNet/IP S¢
(@ as7iEP (AsT1EIP)
‘3 softMotion General Axis Pool

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 | <Al vendors=
MName Version
+- CAN CANbus
+ - &I CANopen
+- gl EtherCAT
+ - HB Fthernet Adapter

< EtherNet/IP

+ - BB Ethernet Adapter

+ - = EtherMNet/IP Local Adapter

+ - = EtherMet/IP Module

= == EtherNet/IP Remote Adapter

- ) - .
[ [as71EP Major Revision 1

5.5.2 EtherNet/IP Slave Configuration

5.5.2.1 Configuring the Slave

Install...
Uninstall

Export..

Renew Device
Repository

Details...

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 * o X
=5 Untitled15 A
= [f Device (AS71PLC2008)
D Auto scan
_._ Fault diagnosis summary
=2 PLC Logic

=i} Application
¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
B PLC_PRG
£ MainTask
|j Variable usage
D Version relation check
B _nsio (m-Hs1o)
+ m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)
m Ethernet (Ethernet)
2 softMotionq % Cut
Copy
Paste
¥ Delete

Refactoring 3

Properties...

[0 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
BEE S o o f Bl (i n s - [ | #4 | Application [Device: PLC Logic] -~ ©F ©F ) w X [[= 5= *= = &

Devices - 3 x [ Ethernet x (] Device [  SoftMotion General Axis Pocl |
=@ untitled1s -
=[] Device (a571PLC2008) General " add Device X
Auto scan
- - Ethemet
L, Fault diagnosis summary Name: o
=Bl cioge Ethernet|  Action
=-£} Application
® sifrerentiMonitor © Appenddevice () Insert device | Flua cevics () Update device
2. Log
;'[’:’P“R:a(;:f; o String for a full text search Vendor  <all vendors> v
i atus
= [ Tsk Configuration Name Version  Description
= g8 EtherCAT Task Informat || i=.- i Miscellaneous
& pLC_PRG = [ EtherNet/P
% MainTask General [ Ethernet/P Adapter  3.5.15.1 A device that works as an EtherNet/IP Adapter, |
Variable usage . EtherNet/IP Scamner | 3.5.15.1  EtherNet/1P Scanner
Version relation check 1 #- [0 Fieldbuses
B n_Hs0 (M-HsI0)
#+-[) EtherCAT (EtherCAT Master SoftiMotion)
[ ExtCard (ScanModule)
[ Ethernet (Ethernet)
. Group by category (] Display all versions (for experts anly) (] Display outdated versians
‘3 SoftMotion General Axis Pool & E7ET @ ) ; ieEd

Please select a device from the list above.

@ (You can select another target node inthe navigator while this window is apen.)

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
device).

Devices * B X Ethemet x
= 3 unbtiadis -
S Genersl
5 Device [connected] (AST1PLCZ008) Network intedfoce  etht ((Browse...)| 2
0 huo s Ethemet Device /0 M,
&, Faut diagnoss - e evice 2pping IP address 192 .18 . 1 .11
= uﬂg:tw: ) | Pthemet Devies EC Objerts Subnet mask 255 , 255 . 285 . 0
Application Defoult gateway 152 . 168 . 1 . 1
e — v
Libeary Manager () Adjust operating system settings
PLC_PRG (PRG) l Status
Task Configuration
= & EthercaT_Task l Information
&) pic pro ; Network Adapters X
& MainTask Genera
() variable usage Interfaces

[) version relation check
W o (massio)
# (] EtherCAT ([EtherCAT Master Softioton)
ExtCard (ScanModue)
- 1
=0 Ethertiet_IP_Scanner (EtherNet/IP Scanner) 3
8 SoftMiotion General Axs Pool

Name Descrption IP address
o 12700.1
ethd 0000
182.168.3.10

152.1682.10

IP address 192 .188. 1 .11
Subnet mask 255 . 255 .25 . 0
Defaultgateway | 192 . 168~ 1 _ 1
MAC address E4:73.05:04D8CB

oK Cancel
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Step 3 Click Add.

Devices. ~ 8 x| [ Ethemet Device [ SoftMotion General Axis Pool V(] Ethertet_IP_Adapter x
=3 Lnotedis -
= (@ Device (AS7PLC2008) parameter setting Connzction
Auto scan
“. Fault dagnesis summary
= Bl pLcLogec
=} Application
.. DifferentiaiMonitor
(@ Library Manager

Fault diagnosis A RowNum  ConnectionName TO_toMasterinstan.., TO_toMasterdata size (BYTE) OT_toslavelnstanc... ~ OT_toSavedata size (BYTE)
EtherNet/IP Adapter IEC Objects

EtherNet/IP Adapter Parameters

PLC_PRG (PRG) EtherNet/IP Adapter 1/0 Mapping
= [E Task Configuration
= EtherCAT Task Status
8 pLcPRG
& MainTask Information

add Delete Edit

toMaster DataSet

B ™_ksi0 (+SIO) Name DataType Length@IT) Help_string
# (1] EtherCAT (EtherCAT Master SoftMotion)
[T Extcard (scanMadule)

=l Ethemet (Ethernet)
|1 Etherhet_IP_Adapter (EtherNet/IP Adapter)

" softotion General A Pool

Add Nelete mave un mave down
[l Messages - Total 0 eror(s), L warming(s), 5 message(s)|
Lastbuid: €% 0 ® 1 Precompie 9 Project user: (nobady) QX
Devices +~ B X || [f Etemet [[f] Device | SoftMoton Genersl AvsPool ' (] Etherfiet_IP_Adapter x -
=3 Untitled1s -
= @ Device (AS71PLC2008) parameter setting Connection
L Auto sean Fault diagnosis A RonNum  ComnectionName TO_toMasterInstan... TO_toMasterdata sze (BYTE) OT_toslavelnstanc..,  OT_toSlavedata size (9YTE)
%, Fault diagnosis summary
. Bﬂ PCL 0 Cennection_0 101 100 100 100
ogic EtherNet/IP Adapter IEC Objects
=} Application
.. DifferentiaMonitor EtherNet/IP Adapter Parameters
i) uibrary Manager
PLC_PRG (PRG) EtherNet/IP Adapter /0 Mapping
= [E8 Task Configuration
= § EtherCAT Task Status
& pic_pre
& MainTask Information add Delete Edit
Variable usage toMaster DataSet
ersion relation check -
TM_HSIO (TMHSIO) MName DataType Length(BIT) Help_String
#-[{] EtherCAT (EtherCAT Master SoftMotion) >
[ ExtCard (ScanModule)
= [l Ethemnet (Ethernet)
[ EtherNet_IP_adapter (EtherNet/IP Adapter)
"3 Softhation General Axis Pool
Add Nelete mave un mave down
(B Messages - Total 0 error(s), L warning(s), 5 message(s)|
. Lastbuild: € 0 & 1 Precompie £ Project user: (nobody) (% 2

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. -3 x
=5 unttedis ~llr—
= [ Devics (as71PLC2008) B
) Auto scan
Fauit diagnosis summary &
=-E1 PLC Logic -
=-I Application
¥ .. DifferentialMonitor Bt

i) Library Manager

PLC_PRG (PRG) IE

= (&8 Task Configuration

=5 EtherCAT Task Ste
&) pLc_pre
& MainTask Inf

Variable usage
Version relation check
W ™_ts10 (v-+s10)
+ [ EthercAT (EtherCAT Master SoftMotion)
[ ExtCard (scanModule)
=@ ethernet (Ethernet)
[ EtherNet_IP_Adapter (EtherNet/IP Adanter)

% SoftMotionGe| §h  Cut
Copy
B Paste
. Delete
Refactoring 3

Properties...

Add Object
) Add Folder...
Add Device

Disable Device
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Step 2 Select AS71PLC20xx and click Add Device.

Devices

- 3 X

=G tntitedis
= [ Device (AS71PLC2008)
Auto scan
"\, Fault diagnasis summary
=-E]0 PLC Logic
=-} application
®  DifferentialMonitor
i) Library Manager
PLC_PRG {PRG)
= [# Task Configuration
= % EtherCAT Task
) pLc_PRG
% MainTask
Variable usage
Version relation chedc
B ™ _+s10 (-HSIO)
+-[T) EtherCAT (EtherCAT Master SoftMotion)
[ ExtCard (ScanModule)
=) Ethernet (Ethernet)

[ EtherNet_IP_Scanner (EtherNet/IP Scanner)

"2 SoftMotion General Axis Pool

SoftMotion General Axis Pool |

[T Ethernet x| [ Deviee |%

|
General
[ Add Device

Ethernet
ame

Ethernet Action

© Appenddevice () Insert device Flug device () Update device

Log
String for a full text search Vendor <Al vendors>
Status

Name Version C

Informat S & EtherNetP

= = EtherNet/IP Remote Adapter

General == AS70-R-MP-0SDIO-P-M12 Major Revision=16#1, Minor Revision = 1651 E
ASZIEIP E
|- as71PLC20XH E
) Generic EtherNet/IP device  4.6.0.0 E

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

Please select 2 device ffom the dst above.

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

Close

Step 3 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

Step 4

device).

Devices -k x

=3 unededis
= |7 Device [connected] (AS71PLC2008)
1) Auto scan
. Fault diagnosis summary
= 8l PLcLooe
= 0 Appication
#, DifferentiaMonitor
1 Urary Manager
] pic_pro pre)
= [ Task configuraton
= EtherCAT Task
&) Ac_rre
& ManTask
[} Veriable usage
[} version relation check
W 510 (nasio)
# [ EtherCAT (EtherCAT Master Softation)

ExiCard (Scantlodu
= |8 Ethemet (Ethemet)

0 ethemet x

General

Ethemet Device /O Mapping

Network interface  ethl

e || 2

1P address 192.168 . 1 . 10

Subnet mask 255 . 255 255 . 0

Ethemet Device IEC Objects

Log

Status

Information

Gener:

Defaltgateway 192 . 168 . 1 . 1

O Adjustoperating system settigs

Metwork Adapters

Interfaces

Name  Descrpton P address
o 127.00.1
ethD 0000
192.168.3.10

192.168.2.10

1P address 192168, 1 . 10
25 2% .25 . 0
Defautosteway 192 168 1 . 1
E473.05.04DBCB

Co)

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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R

Devices v & X | As71 x
=3 Untitled15 v
= (@ Device (as71PLC2008) Sens; Address Settings
) Autoscan )
@, Fault 2 ary Connections 1P address 192 .18 . 1 . 11 Etherl\\‘et/")'
T Eﬂ PLE Logic Assemblies
=0 o (O BooTP
.. DifferentiaiMonitor User-Defined Parameters
g Library Manager MACaddress | 00:00:00:00 :00 : 00
\E] PLC_PRG (PRG) Log
= @ Task Configuration ) .
= B EtherCAT Task EtherNet/IP 1/O Mapping Electronic Keying
&) PLC_PRG
= Compatibility check
& MainTask EtherNet/IP IEC Objects 8]
D Variable usage Status Vendor ID 902 @ Check match
D Version relation check S —
. TM_HSIO (TM-HSIO) Device type 14 @ Check match
R ; Information —_—
# (@ EtherCAT (EtherCAT Master SoftMotion) Product code 750 @ Check match
(@ ExtCard (ScanModule) ) —
el 3‘] E t (Ethernet) Majorrevision 1 (@ Check match
= EtherNet IP_Scanner (EtherNet/IP Scanner) Minorrevision 1 () Check match
[ AS71PLC20XX (AS7IPLC20XX)
'3 SoftMotion General Axis Pool

Step 5 Run the master program. The communication status is normal.

- x [ As71 x|
=5 Unotiedts - - -
= [ Device (aS71PLCZ008) General Find Filter Shaw sl ~ dp Add F8 for 10 Cha
I Auto scan Comnections Variable Mapping Channel Address  Type Current Value Prepar
"X, Fault diagnosis summary = [ Conmecton_0
=& pLCLogic Assemblies Y InputData W1 UINT 0
= £} Application + InputData WTW2 Ut 0
®_ DifferentiaMonitor User-Defined Parameters 5 4 InputData w3 e 0
(i) vibrary Manager Log F 4 InputData SIWd umT 0
b PLC_PRG (PRG) + 4 InputData %NS UINT 0
= [#8 Task Configuration EtherNet/TP /0 Mapping Ee InputData VG UINT 0
=58 EthercaT_Task + 4y InputData w7 UINT 0
& rLc_PrG ExherNet/IP LEC Objects + 4 InputData wlwe UINT 0
"¢ MainTask Status + 4 InputData W T 0
Variable usage + 4 tnputData %W 10 umT 0
I version relation check Information il nputdats  WIWi1 uNT 0
-l ™_sio (rMsIo) * InputData wIW12 umT 0
+-[] EtherCAT (EtherCAT Master SoftMation) = InpuiData W3 UINT 0
[ ExtCard (scantodule) * TnputData W14 UmT 0
=) Ethernet (Ethernet) % InputData W15 umT 0
= EtherMet 1P Scanner (EtherMet/IP Scanner) i InputData HIWIG UINT 0
i-m ASTIPLC20KY ( ASTIPLC20RY) I % Inputdata Wiy T 0
‘A SoftMotion General Axis Pool i Inputbata e umr 0
+ Ay InputData HIW19 UINT 0
- InputData AIW20 UINT 0
FRE™S P e -
<
[ ResetMapping | Always updatevariables |Use parent device setting

Step 6 Write 100 to the OutputData of the master device.

Devices -~ 7 X [ As71 x|
= 5 tnbtedis -
Find Fil ~ gk Add FI
= [ Device (a571PLC2008) e n fhay Show ! R
Auto d i
pE uto scan . Variable Mapping Channel Address  Type Current Va
“, Fault diagnosis summary + 4 InputData 2LIW48 UINT 0
= @l]g:“gic Assemblies T4 InputData SLIW UINT 0
=1L} Applicatior
! Q""D"ﬂ; '; Mot + % InputData  %IWS0 UINT 0
ifrerentalMonitor |
N User-Defined Parameters w5y Outputata Qi UINT
0 E ] QutputData %QW2 UINT 0
"
= 4 Task Configuration e OutputData  %QW3 UINT 0
= B EthercaT Task EtherNet/IP /O Mapping + "y OutputData  %QW4 UINT 0
[ T "y QuiputData  %QWS UINT 0
5 mainTask e PR L "9 OutputData  %QW6E UINT 0
Variable usage Status + "y OutputData  %QW7 UINT 0
Version relation check + " OutputData %QWE UINT 1]
-l T _nsio (Tsio) Information " QuiputData  %QWS UINT 0
+
m EtherCAT (EtherCAT Master SoftMotion) + "y OutputData %QW10 UINT 0
m ExtCard (ScanModule) PN OutputData SHOW11 UINT 0
= ethernet [Ethernet) PN Outpuiats  %QW12 UINT o
= [ EtherNet TP Scanner (EtherNet/IP Scanner) =
+ " OutputData  %QW13 UINT 0
v
' SoftMolion General Axis Pool .4 OutputData  %QW1d  UINT 0
LN 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
E=2 ==l i 05 d oL (7' | 24 | Application [Device: PLC Logic] - o X &
Devices >~ 3 X [ Ethernet () Device (1] EtherNet_IP_Adapter x =
=l thteds i | EN— Find Filter Show all -
= (1) Device [connected] (TM753) [ —
P) Auto scan RE— Variable Mapping  Channel Address  Type Curr #
"\, Fault diagnosis summary = Connd_toSlaved %IB1 ARRAY [1..100] OF BYTE  Only subslements L
=10 PLc Logic Iet/IP Adapter Parameters ot Conn0_toSlave0[1] %IB1 BYTE
= i Application [run] EE Conn0_toSlave0[] %IB2 BYTE 0
i Library Manager 1et/IP Adapter /0 Mapping . ] Conn0_toSlave[3] %IB3 BYTE 0
PLC_PRG (PRG) EE ] ConnD_toSlave0[4] %I54 BYTE 0
= (& Task Configuration . Conn0_toSlave0[5] %6185 BYTE 0
& EtherCAT Task 1stion E o ] Connd_toSlaved[s] %LIEE BYTE 0
=3¢ MmainTask + A Conn_toslave0[7] %IB7 BYTE 0
& PLC_PRG T Conn0_toSlave0[s] %IBS BYTE 0
[ variable usage oty ConnD_toSlave0[3] %183 BYTE 0
[ Version relation check + 4 Connd_toSlaven[10] %1810 BYTE 0
W ™_Hsio (-Hs1o) -t ConnD_toSlave0[11] %IB11 BYTE 0
&4 [ EtherCAT (EtherCAT Master SoftMotj ] Conn0_toSlave0[12] %IB12 BYTE 0
[T ExtCard (ScanModuie) Eh ] ConnD_toSlave0[13] %I513 BYTE 0
=3 [f] Ethernet (Ethernet) + Conn0_toSlave[14] 26IB14 BYTE 0
[T EtherNet_IP_Adapter (EtherNet/ oty ConnD_toSlave0[15] %IB15 BYTE 0
" softMotion General Axis Pool L ] Conn_toslaveo[16] %IB16 BYTE 0
ey Connd_toSlave0[17] %IB17 BYTE 0
+ Conn0 toSlave 18] %1518 BYTE 0 v
< >
T || reeiimis A\v.‘aysuudatevarlab\esl Enabled 2 (ahiays in bus cycle tack) I
@ = Create new variable “p =Mapto exsting variable
Bus Cydle Options
Bus cyde task Use parent bus cydle setting Recreate required tasks
< > < >
[E] Messages - Total 0 error(s), 0 warning(s), 27 message(s)
Core:17% Memory:52% Device user: Anonymo bulld: € 0 & 0  Precompile i RUN Program loaded Program unchanged Project user: (nobody)

202605 (V1.1) 146



A-2000 Series Software Manual Diagnosis

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.
& 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

{2 Fault diagnosis summary X

Device Type ALL *  Module Name ALL * ® Quary Refresh g Clear & Export EXCEL | Statistics of fault information 4

»

Device Type Module Name Error code Error name

Modules AS71A0U4 Er0032-2003 Module Output Port Power Fault

Modules ASTIAING Er0032-0015 Chanel 0 Signal Source Open Circuit Fault

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.
e  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.

o 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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[ Device x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups

Figure 6-2 PLC Log

! 12 warning(s) | €3 437 error(s) | E’ 0 exception(s) | ¥ 651 information(s) ‘@ 0 debug message(s) <Al components>

~ | Logger

() offlinelogging (] UTC time

Time Stan. o2 <"

Severity
14.07.2024 06:52:57.320
14,07.2024 06:52:57.320
14,07.2024 06:52:57.314
14,07.2024 06:52:57.314
14.07.2024 06:52:56.329
14.07.2024 06:52:56.325
14.07.2024 06:52:56.315
14,07.2024 06:52:56.315
14,07.2024 06:52:55.326

QSO0 SR00

Description Companent

NetID 0: CAN driver signals BusAlarm. CANbus
NetID 0: Bus State: BUSOFF CanNbus
NetID 0: No more BusAlarm. Canbus
Canbus
CANbus
CANbus

CANbus

NetID 0: No more bus error.
NetID 0: CAN driver signals BusAlarm.
NetID 0: Bus State: PASSIVE
NetID 0: No more BusAlarm.

NetID 0: No more bus error. CanNbus

NetID 0: 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

(A Device (il Library Manager x

|ER Add Library 3 Delete Library |2 Properties 53 Details | 5] Placeholders | (] Library Repository @ Icon legend...

Name

#-| CAACiA405 = CAA CiA 405, 3.5.15.0 (CAA Technical Workgroup)

®- |2 CAMbusDevice = CANbusDevice, 3.5.

-2} CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup)

Namespace Effective version
CIA405
DED

CANbusDevice

| cmperrbizgnese, 1.0.1.0 @)

CmpErrDiagnose

- |8 IecVarAccess = lecVarAccess, 3.
&[0 I0DrvEtherCAT = IODrvEtherCAT

78 | InStandard = InStandard 25 15078

lecvarAccessLibrary

ToDrvEthercatlib

TnStandard

=15 CmpErDaEgnose, 1.0. 1.0 (IWT)
=2 ErrCodeDataType
@,: CpuErrCodeStruct
2 loErrCodeStruct
a’l: ModbusMasterErrStruct
P ModbusslaveErrStruct
=-[2) ErrFunctionBlock
CPU_ERR_DIAGNOSE

1

10_ERR_DIAGNOSE CPU_ERR_DIAGNOSE $.10.0.0 (35 - Sma
MODBUS_RTU_MASTER_DIAGN [ibrary s not signe

InputsfOutputs  Graphical Documentation

FUNCTION_BLOCK CPU_ERR_DIAGNOSE

MName Type Inherited from  Address  Initial
% xEnable BOOL FALSE
*$ CpuErData  POINTER TO CpuErrCodeStruct

"$ xDone BOOL

rt Software Solutions GmbH)

MODEUS_RTU_SLAVE_DIAGNOSE
MODEUS_TCP_MASTER_DIAGNOSE
MODEUS _TCP_SLAVE_DIAGNOSE

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

+ £ () EtherCAT_Master_SoftMotion (EtherCAT Master !

\_d Modbus_RTU_Slave_Device2 (ModbusDevice2)
= \ﬂ Modbus_Master 1 (Modbus Master 1)
£ _ﬂ Modbus_RTU_Slave 1 (Modbus Slave 1)
% (@ Modbus_RTU_Slave1_1 (Modbus Slave1)
¥ [ Modbus_RTU_Slave1_2 (Modbus Slave1)
[ ExtCard (ModuleScan)
= \j Modbus_TCP_Master2 (Modbus TCP Master2)
% (@ Modbus_TCP_Slave2 (Modbus TCP Slave2)

|| 5 micandbiag x
Expression Type Value F
+ @ RTC_MOD_1 RTC_Mod
= # ModbusDiag CmpErrDiagnose.MODB. ..
% xEnable BOOL TRUE
4% Comid BYTE 1
* 4 ModbusErData POINTER TO ModbusM...  16#AEBDDES4
" xDone BoOL
= @ strRtuDia ARRAY [1..9) OF CmpE...
= ¢ strRtuDia[1] CmpErrDiagnose.Modb. ..
# MainErr BYTE &4
# SonErr WORD 5
# ErrSlaveld BYTE 1
= @ strRtuDia[2] CmpErrDiagnose.Modb. ..
# MainErr BYTE 64
# Sonkrr WORD 5
# ErrSlaveld BYTE 1
= @ strRtuDia[3] CmpErrDiagnose.Modb. ..
# MainErr BYTE 64
# SonErr WORD 5
# ErrSlaveld BYTE 2
= # strRtuDia[4] CmpErrDiagnose.Modb. ..
# MainErr BYTE 64
# SonkErr WORD 3
# ErrSlaveld BYTE 3
= @ strRtuDia[5] CmpErrDiagnose.Modb. ..
# MainErr BYTE il
# SonErr WORD I= |0
# Errslaveld BYTE 0
¥ % StrReaDiarsT Cmnrrriaonoee. Mﬁt/"
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Figure 6-5 Description of Modbus Master Diagnostic Function Block Parameters

Inputs/Outputs  Graphical Documentation

FUNCTION_BLOCK MODBUS_RTU_MASTER_DIAGNOSE

Name

xEnable

ComlId
ModbusErrData

g & &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

B=EHE & dh
Devices -
= [ Untitiedis
= [ pevice (as71PLC2008)
™ Auto scan
), Fault diagnosis summary
=8l PLC Logic

=1} Application
#® | DifferentialMonitor
i Library Manager
PLC.PRG (PRG)
= (&4 Task Configuration
= EtherCAT Task
& pc_Prg
& MainTask
™ Variahle 1sane
Messages - Total 2 error(s), 0 warning(s), 0 message(s)
Build

LA T i 5 Application [Device: PLC Logic] ~ ©F
7 x i vLbrary Manager PLC_PRG X [f] Device -
- 1 OGRAM PLC_PRG ‘
Status: DINT: 8
MC_Power_0: SM3_Basic.MC_Power;
5 MC MoveVelocity 0: S5M3 Basic.MC MoveVelocity:

MC_Reset_0: SM3_Basic.MC_Reset:
Ex_
Vel 0: LREAL:
En_0: UINT;

100 % |(ER
IF Ex 0 THEN

Vel 0 := 1.01
END_IF

- | @ 1eror(s) |® 0waming(s) | @ 0message(s) | X ¥

Description

------ Build started: Application: Device. Application -

Tunifucode,
@ C0189: ;' expectd instead of END_IF'

Comple complete - 1 errors, 0 warnings

Project  Object Position

Untitled 15 | PLC_PRG [Device: PLC Logic: Application] Line 3, Column 1 (mpl)

| 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 A\ 4
BSEI& o o= & Bl (#E#AS | M 988 B[ (B | Application [Device: PLC Logic] ~ @8 © , g % [[= S | W= |
1
Devices. - 7 x i Library Manager x [E] PLCPRG [ [f] Devie | vHPmpuhﬁ -7 x‘
= Lntitled1s - dd Library 3< Delete Library | 7' Properties ) Details | 5] Placeholders @ Library Parameters... ! 7 Fiter ~ | %3 Sortby + £ Sortarder ~
= [0 Device (As71PLC2008) Libraries used in application Device Application’ Property Value
) auto scan
- @, Fault diagnosis summary Name Namespace
=B PLc Logic #-[I cmpHSIO_SM = campHSIO_SM, 1.0.0.8 (INVT) INVT_HSID
= %) 10DrvEtherCAT = 10DrVEtherCAT, 4. 1.0.0 (35 - Smart Software Selutions GmbH) IoDrvEthercatiib |
%I 1obrvEthernet = IoDrvEthernet, 4.2.0.0 (35 - Smart Software Solutions GmbH) IoDrvEthernet
BA0 Jostangard = Joctandard 2.5 15 0 (Sucter) IoStandard
e I I8 SM3 Basic = M3 Basic, 4.20.0,0 (CODESYS) I 5M3_Basic
= [ Task Configuration

=& EtherCAT Task

! & pic_pre
_ 48 MainTask ad
[P Variahle 115200

Build ~ |[@ 5enorfs) | © 1waming(s) | @ 1 message(s) X ¥

Description Project  Object  Position
——— Buiid started: Applcation: Device. Application

Unitied15
Untitled15 PLC_PR... Line4(..
Untited15 PLC_PR... Line5 (..
Unknown type: 'SM3_Basic.MC_Reset Uniitied15 PLCPR... Line6(.
© C0035: Program name, function or function black instance expected instead of MC_Power 0" Untited15 PLC_PR... Linel,..
© c00%: Identifier ‘s’ not defined Uniitiedi5 PLCFR.. Lined,
Compile complete — 5 errors, 1wamings
Build complete — 5 errors, 1 wamings : No download possble

[E Messages - Total 6 error(s), 1 warning(s), 1 message(s)

Lastbuid: € 5 ® 1 Precomple © Preject user: (nobedy) o

Figure 6-8 Viewing a Missing Library, and Adding or Removing a Library

PLCPRG |

.]] Library Manager X
Add Library < Delete Library |5 Properties = Details +# Try to Reload Library | & Download Missing Libraries | 5] Placeholders P L

Libraries used in application 'Device.Application’

Marnespace Effective Version
35license = 35license, 3,5.10.0 (35 - Smart Software Solutions GmbH) _35_LICEMNSE 3.5.10.0
InStandard = (not resolved) IoStandard
SM3 Basic = SM3 Basic, 3.5,.8.0 (35 - Smart Software Solutions GmbH) SM3_Basic 3.5.8.0
SM3_CNC = SM3_CMC, 3.5.8.0 (35 - Smart Software Solutions GmbH) SM3_CNC 3.5.8.0
5SM3 Robotics = (not resolved) 5M3_Robotics
SM3 Robotics Visu = (not resolved) 5M3_Robotics_Wisu

Library is not available

v

|5 rerrs ) Library Manager x|
\ER Add Library < Delete Library | /' Properties = Details [ & Download Missing Libraries |5 Placeholders P Library Parameters... | (] Library Repository @ Icon Legend..

Librari i ion Device.Appli

Mame Mamespace Effective Version
2 35lcense = 35lcense, 3,5.10.0,(35 - Smart. Software Solutions GmbH) _35_LICENSE

H-IE 195tandard = (oot resolved) IoStandard

2 sM3 Basic = SM3 Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH) SM3_Basic

2 5M3. QN = 5M3. QNG 3. 5.8,9.(35 - smart software Solutions GmbH) SM3_CNC

2 5M3_Robotics = (not resalved) 5M3_Robotics

2 5M3_Robotics Visu = (nat resolved) SM3_Robotics_Visu
# Download missing libraries X
Library Status Download URLs

3Slicense, 3.5,10.0 (35 - smart Software Solutions GmbH) | Missing  https://store.codesys.com/CODESYSLibs/35
SM3_Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH) | Missing  https://store.codesys.com/CODESYSLibs/35
SM3_CNC, 3.5.8.0 (35 - Smart Software Solutions GmbH) | Missing  https://store.codesys.com/CODESYSLibs/35 |
Standard, 3.5.9.0 (System) | Missing https://store.codesys.com/CODESYSLibs/Sys|

Close
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% C b
Library Status Downlead URLs
[ 3slicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) L' Installed https:/fstore.codesys.com/CODESY|
O SM3_Basic, 3.5.8.0 (35 - Smart Software Solutions GmbH) | Installed https:/fstore.codesys.com/CODESY|
O SM3_CNC, 3.5.8.0 (35 - Smart Software Solutions GmbH) | Installed https:/fstore.codesys.com/CODESY)|
[] standard, 3.5.9.0 {System) | Installed https:/fstore.codesys.com/CODESY)|
O SM3_Shared, 3.5.5.0 (35 - Smart Software Solutions GmbH) | Installed https:/fstore.codesys.com/CODESY)|
O SM3_RBase, 3.5.8.0 (35 - Smart Software Solutions GmbH) | Installed https:/fstore.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:

e After downloading the program, the programming software cannot scan the corresponding PLC device. In this
case, you need to set the PLC toggle switch to stop and then power it on again.

e  When you download a program or after running for a period of time, the PLC information display bar prompts
the error “Program download exception”, as shown in Figure 6-9.

Figure 6-9 Program Download Exception

Lastbuild: € 0 & 0

Precompile

shown in Figure 6-10.

File Edit View Project Build Online Debug
Bz E & [
Devices > B X
=l Linsitted; -

—‘I 3 [1] Device [connected] (AS71PLC2008)

AT

7L, Fault diagnosis summary
= Ell PLC Logic
= Application [stop]
# _ DifferentialMonitor
i Library Manager
PLC_PRG (PRG)
= (3 Task Configuration
=358 EtherCAT Task
&) pLC_PRG
338 MainTask
[ variable usage
[ Version relation check
[l ™_rs10 (TM-+s10)
&5 (7] EtherCAT (EtherCAT Master SoftMotion)
3 [d] Extcard (ScanModule)
=3[ Ethernet (Ethernet)

3 '8 SoftMotion General Axis Pool

A ({) EtherNet_IP_Adapter (EtherNet/IP Adapter)

‘@ S0P Programloaded-BXCEPTION

Program unchanged

At this time, you can see that there is a type error on the log interface, and the program cannot run normally, as
Tools Window Help Y
SERN Application [Device: PLC Logic] + -} o |HE
(i Library Manager PLC_PRG (] Device x g EtherCAT Task & MainTask Task Configuration Properties -~ 1 x
= T Fiter = | ¥% Sortby ~
Communication Settings @ | components - | F s [M1]er us|Es|® 617 @o | Searchinm & . Ceady
4| sort order ~
Severity  Time Stam| Description Compon | ————
Applications Yy P P P Property \
i 02.10.2026 113 =SOURCEPOSITION® App=[Application] area=0, offset=404364 CmplecTa
Backup and Restore G 02.10,2026 11: “EXCEPTION™ [AccessViolation] occurred: App=[Application], Task=[EtherCAT ... CmplecTa
=] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
Files ] 02.10,2026 113 Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
o 02.10,2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... ToDrvEthe
| Log Q 02.10.2026 11:03:10.... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
] 02.10,2026 113 . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
AlTETEnE o 02.10,2026 11:03:02.... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
PLC Shell Q 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IeDrvEthe
N
=] 02.10,2026 11:02:54,... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
T o 02.10,20%6 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... ToDrvEthe
] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... ToDrvEthe
Access Rights o 02.10.20%6 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... ToDrvEthe
] 02.10.2026 113 . Checking slaves: perhaps slave (s) missing, mismatch to configuration or no com... ToDrvEthe
symbiol Rights o 02.10.2026 113 Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
=] 02.10.2026 11: . Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
Software metrics for license 5
e O 02.10.20% 11 Checking siaves: perhaps slave (s) missing, mismatch to configuration or o com... ToDrvEthe
o 02.10,2026 11: .. Checking slaves: perhaps slave(s) missing, mismatch to configuration or n com... IoDrvEthe
EOR s © 02102026 11:02:18.... Checking slaves: perhaps slave(s) missing, mismatch to configuration or no com... IoDrvEthe
Watch 1 -+ o X
Expression Application 1

Core:13%

[E Messages - Total 0 error(s), 0 warning(s), 2 message(s)|
Memory:51%

£ Greakpoints | 2 watch 1

Device user: Ananymous  astbuid: € 0 & 0

reconie , % IO SO

Program unchanged

Project user: (nobady)

Q2

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
Imvtmatic Studio X

@ Download failed: PLC in exception. See Log Page in Device Dialog for 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

-

7 iRtu 12 | := 07

2| END_IF

10|e uwibate[2][ 0 ] := pOut [ 7= |
B 1 IF diCountValue[iRtu 1[ 2 [ @ ] »= 79995 AND diCountValue[O][__@
B 1z IF diCountValue[1][___© | »>= 79995 AND diCountValue[1][__ 0 ] <= &
B 1z IF diCountValue[2][__ 0 | >= S AND diCountValue[2][__© |

14 IF diCountValue[3][___© | »= 79935 AND diCountValue[3][___0 _
g 15

1€ iMasterPLC_Xin[ 0 | :=10000;

17 END_IF

18 END_IF 100 % |8
Watch 1
Expression Application Type Value Prep

B watch 1 |l Breakpoints

)
:Aronymou tbult: © 0 ® 0 reconpie % NN NSRRI  °-coran unchanced
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2. Division by 0.

Figure 6-12 Prompt of a Program Download Exception Due to Division by 0

| |

-
SM5001 R :=TRUE:
SM2001EENE :=TRUZ; |
SM400LEEDEL :=TRUE;
5 iRtu 11 ] := iRtu 1[ 1 | +1;
=] 3 IF iRtu 1[ 1 | > 1000 THEN
7 iRtu 13 ] == 0;
5| END_IF
s|e uibDate[2][ 0 | := l0/pout[_ 0 |
5 10|¢ IF diCountValue[iRtu 1[ 1 [ @ ] »= 79555 AND diCountValus[0] 100% (&R
< »
Watch 1
Expression Application Type Value Prepa

@ Watch 1 @ Breakpoints
5
: Anonymou tbuid: € 0 & 1 Precompile T} -_ Program unchanged

3. Array out of bounds.

Figure 6-13 Array Out of Bounds

i

pout_ 7 ] := 7:
fpipate (pout 7 _JI[7 ] := 10;

1

IF diCountValue[0][___©0 | »= 79935 AND diCountValue[0]]
IF diCountValue[1][____© | »= 79995 AND diCountValu¢
10 IF diCountValue[2][___ 0 | »= 79955 AND diCount?

~ DDMDO

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 thited?

=[] Device (TP&210-x00)
a Fault diagnosis summary
=-E PLC Logic

T PersistentVars
Variable usage
Modbus_TCP_Mastert (Mod| 21

EQ e
@ o # Cut
B
.ﬂ Library Manager Copy
B ricprcprg | Paste
) pou (PrG) ¥ Delete
# H, Recipe Manager Refactoring
™5 symbol C tid e .
H ™3 symool Configura Properties...
= Task Configuration
=55 EtherCAT Task] :: Add Object
8 pou ) Add Folder...
= g MainTask (£ [ Edit Object
& pLc_prG Edit Object with..
& Trace

Login

Delete application from device

Visual Element Repository

ModbusDevice2 (ModbusDevice2)

= [ canbus (CANbuS)

"' SoftMotion General Axis Pool

Modbus_TCP_Slave_Device1 (Modbus TCP Sla|
Madbus_Master 1 (Modbus Master 1)

EtherCAT_XO (EtherCAT Master SoftMotion)

CANopen_Manager {CANopen_Manager)
[ DA200_Drive (DA200 Drive)

BRI DBEDL ABGeRNOE

Alarm Configuration...
Application...

Axis Group...

Cam table...

CNC program...

CNC settings...

Data Sources Manager...

DUT...

External File...

Global Variable List...

Global Variable List (tasklocal)...
Image Poal...

Interface...

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

POU for implicit checks...

Redundancy Configuration...

Figure 6-15 Checking "Bind Check"

Add POU for implicit checks

. Create special check functions for an application (for
checking array bounds, divisions and pointer)

Available functions
B Bound checks
(] Division checks
[C] Range checks
[ LRange checks
(] Pointer checks

Mote: Adding a check function will provoke a full recompile and

prohibit an online change

Cancel

:= 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

-

1 A/ 1mplicicly generaced codel Unly an 1mplemencaclon suggescion

IF index < lower THEN
CheckBounds := lower;
ELSIF index > upper THEN
CheckBounds := upper;
ELSE
CheckBounds := index;
END_IF

r n excep n:

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 Aninfinite loop or too many loops occur in the application.
e The application accesses a null pointer or a pointer out of bounds.
® 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 Window Help
S & v [ R L 5 [¥¥ | Application [Device: PLC Logic] ~ o
Devices > & X | Bl TaskConfiguration il Lbrary Manager 2 MainTask
=) unbiedts Al  Device Application.PLC_PRG
| Device [connected] (AS71PLC2008) Expression
M Auto scan
E # @ MC_Power
\, Fault disgnosis summary -
=B PLC Logic

= 1€} Application [run]
¥ CifferentiaMonitor
(i) Library Manager
PLC_PRG (FRG)
= [B8 Task Configuration
=5 EtherCAT Task
8 pic_rrG
& manTask
[ variable usage
[ Version relation check
0]

X > |®
PLC_PRG X | ] Device § EtherCAT Task

Type Value
ARRAY [0..3] OF M...

1 I EtherCAT. StartConfighichlessDevice HENE

TR, T
3 MC Power[1] {Axi:
4 MC_Power[2] {Axi;

[ EtherCAT (EtherCAT Master SoftMotion)

HgP Axis (Axis)

HP axis_1 (axis)
= ZaA\ Astasia_orv e TW_10_2 0
ARG axis_2 (axis)

Shaada_ SRy

AP Axis_3 (Axis)
[ ExtCard (ScanMode)
"4 SoftMotion General Axis Poal

6.8 Device Error Codes

= %3 A\ Astrasda_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_FY

=5\ Astrasda_SRV_65_FW_1.0_2 0_1 (Astraada_SRV_65 |

=\ Astrasda_SRV_85_FW_1_0_2_0_3 (Astraada_SRV_85 |

S MC Power[3] (Axis:=Axis, Enable|

#Note: The backplane bus only applies to the TM series PLC.

Major
. Error Sub-error A
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 Read: IP1 module - Error in opening
files
0012 Bead: IP.1 module - Unable to get IP
information
oyt T ol T i
CPU o
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 L
in different segments
XXX Reserved
0021 Read: IP2 module - Error in opening
files
0022 F{ead: IP.2 module - Unable to get IP
information
0023 Wntg: IP? module - IP address
configuration error
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Major
. Error Sub-error L
Device Error Type . Error Error Description
Location Code
Code
0024 Wr|t§: I.P2 module - Mask
configuration error
0025 Writ(_a: 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 i - i
odbus_| 0041 0008 Received data frame non-conforming
Master2 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 . L
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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Device Error Type . Error 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 00A0 0002 |Illegal address
Masterl 0003 Wrong number of data
0004 Slave device failure
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Major
. Error Sub-error .
Device Error Type . 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 . 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
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 o0AL 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-fanurfa
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 L
Device Error Type . 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 ) 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

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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[pevies -2 %] Device Ubrary Manager (2§ TaskConfigwaton | g8 EthercAT Task () Version relation check 3 (f] ExtCard &
= [ Lnttediz = P1cmud=l| _I =
= Device (AS71PLC2008) Astraada A-2000 Methed for viewing firmware version: E
Auto scan Equipment information library information Firmware version Suitable for PLC . B =3
2 Q Fault diagnosis summary Stdo verson ';:ﬂ;g ;ﬁﬁvﬁmz —
=Bl PLC Logic Method 2 Use the Invisble Studo toe o
=i} Application connect the PLC and also view the firmware
~#_ DifferentialMonitor RN
i) Library Manager
2] PLC_PRG (PRG)
Task Configuration
68 EtherCAT Task
= & MainTask
) PLC_PRG
[ variable usage
-l As_HSIO (AS-HSIO)
Ether CAT (EtherCAT Master SoftMotion)
[0 ExtCard (BeanModuie)
"% SoftMation General Axis Pool
[B Messages - Total 0 error(s), 0 waming(s), 3 message(s)|
Lastbuid: € 0 B0 Precompile £ Project user: (nohody) (4 R
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202605 (V1.1)



A-2000 Series Software Manual

PLC Upgrades and Settings

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.

2 Connection
4% Network

g Upgrade

"

Transfer

RTC

@

®

Resetting

Log

« |

Application

Module Scan

JO

Password

(2]

Figure 7-1 Device Connection Interface

Device Connection
Device Conmection Connection type selection
Connectiorlo Automatic Manual I Local:  10.16.3.50 Reboot 4G Rename Read AST1PLC2008
i\, Select NIC connected to PLC. Adapter selection %

Adapter I Ethernet 3 Realtek USB FE Family Controller

I ‘ Fresh |

Prompt messages

.G Gatewsy I 192.168. 3 .10 Port 9779
{1 AST1PLC2008 @ Disconnect
PLC AST1PLC2008 Frmware ¥1.15.00
FPGA Ver
H Connecting, please wait...
PLC List Device connected

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

& connection Firmware Upgrade [~

PLC Infe
{:} Network

P 192,188, 3 . 10 Port Erre)

1

Upgrade PLC ASTIFLCZ004 Firmware V1. 15.00 Tips

FPGA Ver

In

Transfer

®

RTC

Firmware Info

®

Resetting Path Select Package

Log

« |

Application

Module Scan

»

i) Password

| Start

Protocel V1.3.2.1
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7.4 Time Settings

You can read or modify the system time.

Figure 7-3 System Time Read/Write Interface

A Studio Tool V1.1.0.26 v o— O X
2 Connection RTC Setting @
RTC Settin
2% Network ¢
PLC Time: 2026-09-30 16:33:25
B upgrade Time Setting
Time: & .
[E~ | [16:33:26 5 Write
P I Cy virie |
I @ RIC Time Zone
Current Date Tme: 2026-09-30 Wednesday 02:33:26
& Resettin i : TrE— P
& g Local Time Zone: (UTC-12:00) Migdzynarodowa linia zmiany daty — Zachod vl
W Log
* Application

@l Module Scan

@ Password

7.5 Factory Settings Reset

Protocol V1381

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 Ethernetl 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 ~ — O X
2 Connection Resetting &
Factory restoration
€% Network
@ connect 2av power © connect pLC to PC © select Local nic O select tem
g Upgrade
3: Select the corresponding NIC in ComboBox
-
= Transfer #, Select NIC connected to PLC. %
@) RIC Sender NIC
Ethernet 0 USB Ethernet/RNDIS Gadget #2 v || Fresh
I & Resetting
Sender Port Sender IP
W Lo 10002 192.168.3.39
“ Application 4: select the reset item (If multiple devices are connected, all devices will be reset together)

@ Module Scan

G‘) Password

IP Reset (Restore IP to factory settings)

Clear App (Clear existing App of PLC)

Protocol Y1381
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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

‘_Jd Connection
7% Network

g Upgrade

in

Transfer

@

RTC

®

Resetting

Log

'S

Application
®, Module Scan

@ Password

v — O X
File Transfer =
Local Disk -» @ F PLC Disk Eijge) T X
Name Size Date Name Size Date
By, ac_persistence 00:16/1/Jan
- My Documents visu 00:16/1/Jan
8 Desktop trend

PC directory

alarms

_enc

02:02/26/Feb
00:16/1/lan
00:16/1/lan

PLC directory

Note: File Transfer supports files or folders under 30 MB only. Quick File Transfer supports files or folders over 30
MB and does not require a device connection from the device connection interface

Quick File Transfer

Protecol V13.81
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A Studio Tool V1.1.0.26

Figure 7-6 Quick File Transfer

v o— O X
. File Transfer b=
i Connection
Local Disk -» g PLC Disk & T r X
% Network Name Size Date Name Size Date
ey PleLogic 16:48/30/Sep
B upgrade | My Documents cert 00:17/1/Jan
5 Desktop " invtRetainStandard 00:16/1/Jan
7% Quick File Transfer - o x 16:48/30/Sep
] 00:16/1/Jan
Local Disk - @ F PLCDisk | DevicelP 192168110 & ¢ s g 00:06/1/an
0B 00:00/1/Jan
Name Size Date Name Size Date
ey Codesys Log Sep 30 00:00
E1 My Documents FTP Files Jan 01 00:16
T | e Desktop PleLogic Sep 30 00:00
‘r' [El Rename.txt 1008 Jan 01 00:06
[ cert Jan 01 00:17
| codesysl.clg 08 Jan 01 00:00
RetainStandard Jan 01 00:16
#
A
Br 30
| ISR | Protocol V13,81
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

A Studio Tool V1.1.0.26

.CSV files.

Figure 7-7 Log Interface

2 Connection leg

(@) Fresh  Component ~ [ Clear [ Export OPJ_SInfo ) 0Debug

@naxneuc

&% Network |

g Upgrade g

A

Transfer

u

RTC

® @

Resetting

Log

« |

Application

®

Module Scan

@

Password

1970-01-01 00:00:06.076 UTC
1970-01-01 00:00:06.076 UTC
1970-01-01 00:00:05.184 UTC

Retain file not exist or retain parameter
Retain backup file not found!!!
***Low battery voltage or no battery

CmpStartStop_1.1.0.0
CmpStartStop_1.1.0.0
CmpStartStop_1.1.0.0

|EEEET | Protocol V128
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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

A |Studio Tool V1.1.0.26 v — O X
‘.‘E Connection Application -
Application
% Network
App Download
B Upgrade User Program Project Version
= Transfer | Selct Applcaion
- PLC Type App Name
) RIC
Project Name Author
{& Resetting
Company Version
N Log
Description

@) Module Scan

~ Application Setting

(&) Password

NO App Name Z  Get PLC APP

k4 PLC to PC
x PC to PLC

Retentive Data

Retentive Recipe File Backup and Restore 3 PLC to PC
State: i PC to PLC

Protocol V1281

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

'
W studio Tool V1.1.0.26 v o— O X
% Connection Module Scan LY
Module Scan
é:} Network
Module Configuration
g Upgrade LocalBus ~ | Scan
& Transfer
@ ric . .
Displays the physical layout of the configured modules.
@ Resetting
W Log
& Application
‘ A Module Information
I @, Module Scan NO FPGA Ver Description
@ Password

Displays details of the configured modules.

| Connected JIERSIGEES]
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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:

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

activates built-in

R2 jumper

resistor

RS485 Resistor ON
Dip switch OFF

project information can be edited as needed.

=] new project

categories(C)

templates(T)

| Libraries
{1 Projects

» B[ @

Empty project HMI project | Standard project

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

[ AS71PLC2003

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

+ 2xEthernet, Support TCR{IP, Modbus TCP, UDPand otherprotacols Server/Client, Ethernet/IP
ScannerfAdapter

* OPC UA Server

+ 2¥R5485, Support Modbus RTU Master/Slave

* 1xMirco 50, IxType C

* Program capacity 20MB, PERSISTENT capacity 1IMB

* High speed 1O of the main body, 8 inputs and 8 outputs, supperting up to 4 channel encoder
inputs and 4-axis pulse outputs

+ Advanced motion control such as electronic cam and interpolation

+ Industry specific process library

* Multi functional expansion card

PLC_PRGin Structured Text (5T)

name{N) Example Project

location |C:U_lsars\JAKUBGMOnEDriVE - ASTOR. 5p. z 0.0\Dokumenty .

S|

Step 2 Add Modbus_Masterl and Modbus_RTU_Slavel following section 5.2 .

Step 3
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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:

2 Device Repository

Location System Repasitory

Installed Device Descriptions

modbus Vendor <Al vendors>

Location

Z® Device Repasitory

System Repository ~
(C:\INVT\Invtmatic Studio V3.0.1.4\CODESYS\InvtmaticStudioRepository\Devices)

+* ii Miscellaneous

Name Vendor  Version  Description

Installed Device Descriptions

modbus Vendor <Al vendors> R
Name Version Description
= [t Miscellaneous
= i[Madbus RTU Protocel

[ Modbus Master 1 10.0.0 A device that works as a M|
Ei Modbus Master 2 1.0.0.0 A device that works as a My
[T Modbus RTU Slave 1 10.0.0 A device that works as a M|
[ Modbus RTU Siave 2 L0.0.0  Adevice thatworks as 2 My
[ Modbus RTU Slave Device 1 10.0.0 A generic device that worke
[ Modbus RTU Slave Device 2 10.0.0 A generic device that work]

&Ll Tiadbis TCF Frotoca
#- [ Modbus TCP Slave Protocol Customized
i ﬁ Fieldbuses

These devices can be utilized in 4 possible configurations:

Devices - 3 X
=5 Untitled13 -
= [{] Device (AST1PLC2004)
Auto scan
'_._ Fault diagnosis summary
+-E PLC Logic
Variable usage
Version relation ched
B ™ _+s10 (M-+sio)
m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion)
m Ethernet (Ethernet)
= m Modbus_Master_1 (Modbus Master 1)
m Modbus_RTU_Slave_1 (Modbus RTU Slave 1)
Y SoftMotion General Axis Pool

Case 1: COM1 works as Modbus RTU Master

Devices -~ 0 X

=5 Untited13 -

= [{] Device (AS71PLC2004)
Auto scan
'_._ Fault diagnosis summary
+- B PLC Logic
Variable usage
Version relation check
B ™_Hs10 (M-HsIO)
m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion)
.i Ethernet !Eihernet)
= m Modbus_Master_2 (Modbus Master 2)
m Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
Y SoftMation General Axis Pool

Case 2: COM2 works as Modbus RTU Master

Devices

-~ 0 X

Devices

*+ o X

=15 Unoitled13
=[] Device (A571PLC2004)

Auto scan
'_._ Fault diagnosis summary

+-BJ pLC Logic
Variable usage
|D Version relation check
B ™ _ns10 (M-Hs1o)
m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion)

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

=3 Untitled13 -
=[] Device (AS71PLC2004)

Auto scan
L, Fault diagnosis summary
+-E PLC Logic
Variable usage
Version relation check
B ™ _ns10 (M-Hs10)
m ExtCard (ScanModule)
m EtherCAT (EtherCAT Master SoftMotion)

Ethernet (Ethernet)
m Modbus_RTU_Slave_Device_2 (Modbus RTU Slave Device Z)I
& 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

in the figure below.
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Devices

v 7

.

= _@ ModbusR T

= - [l [pevice (As71PLC2008)

Auto scan
‘"%, Fault diagnosis summary
=& PLE Logic
= a Application
¥ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

=g MainTask
] PLC_PRG
Variable usage
Version relation check
B ™ _nsio (uHsio)
[l EtherCAT (EtherCAT Maste

£ EtherCAT Task

r SoftMotion)

= m Modbus_Master_2 (Modbus Master 2)
m Modbus_RTU_Slave_2 (Modbus RTU Slave 2)
m 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

2001.

|§]Dﬂics > 3 X (] Modbus_Master_2 x| [f] Modbus RTU Slave_2 FLCPRG |
51 MocbusRTU -
= pevice (as7IPLC2008) Modbus master settings
Auto scan Serial port settings
-~ Modbus broadcast settings
., Fault diagnosis summary
= B0 PLC Logic — Baudrate 19200
=} Application
® _ DifferentiaMonitor Information Parity bit EVEN
i) Library Manager
PLC_PRG (PRG) Data bit S
= (&4 Task Configuration
8 EtherCAT Task Stop bit 1
=-§8 MainTask
&) pLC_PRG

Variable usage

Version relation check

B ™_+s10 (M-HsT0)

[ EthercAT (EtherCAT Master Softiotion)

% RTU Slave 2)
) MocbusTCP_Siave_Device_Customized (ModbusTCP Slave Device Customized)
"% Softiotion General Axis Pool

Devices > 3 x

/[ Modbus Master 2 ({] Modbus_RTU_Slave_2 x i PLC_PRG

=13 ModbusRTU -
=) Device (as71PLC2008)

Modbus slave settings

Auto scan
@, Fault diagnosis summary
=B PLC Logic
= £} Application
# _ DifferentialMonitor
i Library Manager
PLC_PRG (PRG)
= [ Task Configuration
2 EtherCAT Task
=g MainTask
&) PLC_PRG
arizble usage
Version relation check
B ™ _rsio (u+sio)
[ EtherCAT (EtherCAT Master SoftMotion)
[ ExtCard (ScanModule)

P Slave Device Customized)

i

"3 SoftMotion General Axis Pool

Modbus communication settings

Fault diagnosis

Internal f0 Mapping

Status

Information

Modbuz slave settings

Station number

Timeoutins)

Slave enable

varisble (M)

1
(17247)
1000
(265535}
2001

(0" 7999)

timeout period to 1000 ms; set the VFD node number (slave address) to 1, and the slave enable variable to
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Step 7

Set the function codes in the DRV240 VFD via the keypad:
P00.01 to 2
P00.02to 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;
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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 PLC_PRG

In the Modbus slave communication settings window, map the control variables in the program:

Modbus slave settings A

Name Function code

{0x03) Read helding registers
{0x03) Read holding registers
(Dx06) Wirite single register
{0x08) Write single register

Running Parameters
Status Word
Control Word

Set Frequency

Modbus communication settings

W oe o

Fault diagnosis

Internal [fO Mapping

Status

Information

Enable type

Loop execute
Loop execute
Loop execute
Loop execute

Enable variab...

Cirde time{ms)  ReadAddress Readlength Error handling WriteAddress WriteLen...

200 (03¢3000) 12238 [ Keep last value
200 (0x2100) 8448 i Keep last value
200 {0x2000) 8192 1
200 (0x2001) 8193 1

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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[ Modbus_Master_2

V[ Modbus_RTU_Slave_2 x PLC_PRG

Maodbus slave settings

Modbus communication settings

Fault diagnosis

Internal I/O Mapping

Status

Information

After connecting the VFD to the controller via two-wire RS485, click the icon !

Find Filter Show all + dh Add FB for IO Channel... = Go to Instance

Variable Mapping  Channel Address Type Unit  Description

=Ty Application.PLC_PRG. Control\Word "% Control Word S ARRAY [0..0] OF WORD {0x06) Write single register
+- Ty Control Word|[0] [IE=TES WORD WRITE 16£2000(=8192)

=" Application PLC_PRG.SetFreq "% Set Frequency SR ARRAY [0..0] OF WORD {0x06) Write single register
+- "y Set Frequency[0] Soons WORD WRITE 16#2001(=8193)

= *% Application.PLC_PRG, CurrentParam "% Running Parameters eI ARRAY [0..5] OF WORD {0x03) Read holding registers
Ho 4y Channel 00 Sobit WORD READ 16#3000(=12288)
o Channel 00 awz WORD READ 16#3001(=12239)
Ho 4y Channel 00 e WORD READ 16#3002(=12290)
o Channel 00 LI WORD READ 16#3003(=12291)
oty Channel 00 ST WORD READ 16#3004({=12292)
+o Channel 00 RS WORD READ 16#3005(=12293)

= *% application.PLC_PRG.Status\Word " Status Word ELTWF ARRAY [0..0] OF WORD (0x03) Read holding registers
+o Channel 01 IR WORD READ 16#2100(=8448)

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  Communication set frequency Running frequency

Forward run Reverse run
OFF OFF

Stop Fault reset
OFF OFF

Forward jog Reverse jog
OFF OFF

Output voltage

Set frequency Output current
Bus voltage Quitput speed

VFD status

Running forwarﬂ
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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)
[ Libraries

i Projects “3- E JE.

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 HMI

* IxEtherCAT, 4 axis EtherCAT bus control

+ 2xEthernet, Support TCR{IP. Modbus TCP, UDPand otherprotacols Server/Client. Ethernet/IP
ScannerfAdapter

* OPC UA Server

+ 2XRS485, Support Modbus RTU Master/Slave

* 1xMirco 5D, IxType C

* Program capacity 20MB, PERSISTENT capacity 1MB

* High speed /0 of the main body, & inputs and 8 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_PRGin Structured Text (ST)

name{N) Example Project

location |C:WsarsUAKUBGA\,OneDrivE - ASTOR Sp. z 0.0'Dokumenty

S |
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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 ‘EH‘lerCAT_MastEr_Suf‘Nonan I

Action
(® Append device (O Update device
String for a full text search | Vendor | <all vendors> ]
Name Vendor Version Description 2
= ﬁ Master
m CXooexx internal EtherCAT Master CODESYS 4.9.0.0 CXooexx internal EtherCAT Master...
L‘_ﬁ EtherCAT Master CODESYS 4.9.0.0 EtherCAT Master...
0 [EtherCAT Master SoftMotion | | CODESYS ~ 4.9.0.0  EtherCAT Master SoftMotion...
+  HB ethernet Adapter !
+ - == EtherNet/IP Vv

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

tﬂ Name: EtherCAT Master SoftMotion

Vendor: CODESYS

Categories: Master -
Version: 4.9.0.0 i
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.)

cose | |

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 X

]

| Name Astraada_SRV_65_FW_1 0_2 0

Action
© Appenddevice () Insert device Plug device () Updatedevice
astraa Vendor <Al vendors > ~
MName Version Description
= m Fieldbuses
= bl EtherCAT
= n:ji Slave
= [ 4 ASTRAADA

= -[ 1 Servo Drives
A |Astraada_SR\l'_65_FW_1.0.2.0 Revision=16#000000AB EtherCAT Slave imported from Slave XML: Astraada_£

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

A Name:Astraada_SRV_65_FW_1.0,2.0
Vendor: INVT
Categories: Slave
Version: Revision= 16700000048
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

8  (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 v 0 X| ag Axis x
=) Softmotonsaxis -
= [ Device (AS7IPLC2009) Scaling
Auto scan Scale Propertionally

Homing Settin,
), Fault diagnosis summary e

= Bl PLC Logic

[ tnvert direction

) Automatic mapping 10000 Increments <=> motor tumns 1
=} Application —
¥ DifferentialMonitor Genemal 1 motor turns <=> gear output turns 1
i Lirary Manager 1 gear output turns <=> units in application 1
PLC_PRG (PRG) Commissioning —

Task Configuration -
SM_Drive_ETC_GenericDSP402: [0
% EtherCAT Task Mapping
g | (
£ MainTask SM_Drive_ETC_GenericDSP402: ’ 2 o
8] pc_rre 1EC Objects a
[ Variable usage £
-
@ —

[ Version relation check
B ™_tisi0 (M+s10)

Status

Information

=[] EtherCAT (EtherCAT Master SoftMotion) @
= Mdcmaada SBU G5 FW_1.0_2 0 (Astraada_SRV_65_FW_1.0.2.0) Remarks:
B focs (1ois) L+ when the motor is runing the controller sends the pulse to the servo driver through
- IS5 BT RS W _1_0_2_0_1 (Asbrasda_SRV_55_FW_1.0.2.0) Ethercat communication to control the servo operation . Therafore , the resolution of the

encoder meeds to be acourately set sccording to the actusl situstion . For exemple , the

e sois 1 (s0d5) distribution rate of the servo motor is 20bit. it means thet the motor rotstes 1 turn and
= A\ Astraada_SRU_65_FW_1.0_2 0_2 (Astraada_SRV_65_FW_1.0.2.0) needs to ressive to receive 1048676 pulses

P Axis_2 (Axis) 2. Set the corresponding parameters {electronic zear ratio) according to the actual
= A\ Astaada_SRV_65_F\W_1_0_2 0_3 (Astraada_SRV_65_FWW_1.0.2.0) mechanical  structure

M o3 () 3+ Tote: Bech parencter input in the figure shove oan only input integer data in ordar to
3 extcord (o) ensure that the ratio of fathers on the left and right sides is an effective proporthion

value ,you can adjust the sppropriste interger valuss on both sides on the left

"2 SoftMotion General Axis Poal 4. For exenple: 16bit hefu motor. after the ratio is changed to 4:1 mechanical deceleration

Step 5 Double-click the PLC_PRG and enter the following codes on the statement editor:

PROGRAM PLC_PRG

VAR
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:

CASE iStatus OF

0:
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
1:
MC_MoveAbsolute_0(Axis:=Axis , Execute:= TRUE, Position:=50 , Velocity:=3 , Acceleration:= 2,
Deceleration:= 100,);
MC_MoveAbsolute_1(Axis:=Axis_1, Execute:= TRUE, Position:=50 , Velocity:=3 , Acceleration:= 2,
Deceleration:=100,);
MC_MoveAbsolute_2(Axis:=Axis_2, Execute:= TRUE, Position:=50 , Velocity:=3 , Acceleration:= 2,
Deceleration:=100,);
MC_MoveAbsolute_3(Axis:=Axis_3, Execute:= TRUE, Position:=50 , Velocity:=3 , Acceleration:= 2,
Deceleration:=100,);
IF MC_MoveAbsolute_0.Done AND MC_MoveAbsolute_1.Done AND MC_MoveAbsolute_2.Done AND
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
2:
MC_MoveAbsolute_0(Axis:=Axis , Execute:= TRUE, Position:=0 , Velocity:=3, Acceleration:= 2,
Deceleration:= 100,);
MC_MoveAbsolute_1(Axis:=Axis_1, Execute:= TRUE, Position:=0 , Velocity:=3 , Acceleration:= 2,
Deceleration:=100,);
MC_MoveAbsolute_2(Axis:=Axis_2, Execute:= TRUE, Position:=0 , Velocity:=3, Acceleration:= 2,
Deceleration:=100,);
MC_MoveAbsolute_3(Axis:=Axis_3, Execute:= TRUE, Position:=0 , Velocity:=3 , Acceleration:= 2,
Deceleration:=100,);
IF MC_MoveAbsolute_0.Done AND MC_MoveAbsolute_1.Done AND MC_MoveAbsolute_2.Done AND
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
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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 - I X B Axis m EtherCAT X PLC_PRG
=gl Softmotionddxis =
= [ Device (A571PLC2004) General Autoconfig master/slaves Ethercnf#—
D Auto scan .
.. Fault diagnesis summary Fundtion Code EtherCAT NIC Settings

=20 pLC Logic
=1L} Application

Sync Unit Assignment Destination address(MAC) FFFFFFFFFFFF Broadcast [ Redundancy

Source address (MAC) Select...

#  DifferentialMonitor B
m Library Manager Network name ETHO
PLC_PRG (PRG) Safety F5E Connections (0 Select netwark by MAC © Select network by name (] Compare exact name
= @ Task Configuration
@ EtherCAT Task Log Distributed Clock Options
= & MainTask
i MainTas _ .
@ PLC_PRG EtherCAT I/0 Mapping Cycle time (000 LA [_] Use LRW instead of LWR/LRD
D Variable usage Sync offset 0 s [_] Messages pertask

EtherCAT IEC Objects Automatically restartslaves

D Wersion relation check
Tt (TMAHSIO)
= m EtherCAT (EtherCAT Master SoftMotion)
Fa :;aid}:;s;:i;)esj\ni,l,u,z,u {Astraada_SRV_65_FW_1.0.2.0) Infarmation — g v

2 Astraada_SRV_65_FW_1_0_2_0_1 (Astraada_SRV_65_FW_1.0.2.0)
HgP nods_1 (Axis)

= .f\ Astraada_SRV_65_FW_1.0_2 0_2 (Astraada_SRV_65_FW_1.0.2.0)
HgP Axis_2 (Axis)

= #\ Astraada_SRV_85_FW_1_0_2_0_3 (Astraada_SRV_65_FW_1.0.2.0)
HgP nods_3 (Axds)

m ExtCard (ScanModule)

"% SoftMotion General Axis Pool

Status
(] sync window monitoring

Mailbox Gateway
[ enable
IP address
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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

> o X

=3) Sofimotionddxs
=7 [l Device [connected] (ASTIPLCI008)
Auto scan
"%, Fault diagnosis summary
=Bl PLC Logic
=} Application [run]
# _ DifferentialMonitor
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
§5 EtherCAT Task
= % MainTask
] pLC_PRG
Variable usage
. Version relation chedk
B ™ ns10 (M-+s1O)
= m EtherCAT (EtherCAT Master SoftMotion)

HaP Axis (Axis) T

HaP Axis_3 (Axis)
m ExtCard (ScanModule])
% SoftMotion General Axis Pool

. #\ Astraada_SRV_65_FW_1_0_2_0 (Astraada_SRV_65_FW_1.0.2.0)

a9 Axis | [f] EtherCAT PLC_PRG X | [{] Device |
Device.Application.PLC_PRG
Expression Type Value
@ iStatus NT 1
+ @ MC_Power_ MC_Power
+ @ MC_Power_1 MC_Power
+ @ MC_Power_2 MC_Power
+ @ MC_Power_3 MC_Power
* @ MC_MoveAbsolute 0 MC_MoveAbsolute
+ @ MC_Movelbsolute 1 MC_MoveAbsolute
* @ MC_MoveAbsolute 2 MC_MoveAbsolute
+ @ MC_Movelbsolute 3 MC_MoveAbsolute

Prepared value Address Comment

CASE iStatus[ 1] OF
MC_Power_0({Axis:= Axis, Enable[ GNE
MC_Power_l{Axis:= Axis_l, EnzbleEENEl
MC_Power_ 2 {Rxis:=
€ MC_Power_3({Axis:= RUE, bRegulatorOnjifE TRUE, bDriveStart/if
IF MC Power_0.Statusiil AND MC_Power_l.StatusiEE AND MC_Power 2.5tatusNEN RND MC_Pow

iStatus[_1_ |:=iStatus[ 11

TRUE, bRegulatorOn|
TRUE, bRegulator(:
TRUE, bRegulator:

T

w

MC MoveRbsolute_l (Axi
MC Movelbsolute 2 (Axi
MC MoveAbsolute 3 (Axis:=Axis 3 , Executeli
iStatus[ 1 |:=iStatus[ 1 W1:

END_IF

TRUE , ):
er_3.5tatus EENE THEN

END_IF
1:

MC_Movehbsolute 0 (Axis:=kxis , Exccutcll TRUE, Position[ 80 J:=50 , Velocity[ 8 |:=3 , Beceleration[ 2 |:= 2, Deceleration[
12 MC_MoveRbsolute l(Axis:=Axis 1, Execute[EEl:= TRUE, Position[ S0 | , Velocity 3 ] , Bcceleration 2 ] Deceleration]
13 MC MovelAbsolute_2(Axis:=Axis 2, Exzecute TRUE, Position[ 50 | . Velocity 3 | , Bocceleration 2z | Deceleration[
14 MC_Movelbaolute_3 (Axis:=Rxis_: Position[ =0 ] , Velocity— 3 |:=3 , Receleration 2 | Deceleration]]
15 IF MC_Movelbsolute_0.Done[R IND MC_Movelbsolute_2.Donc[ AND MC_Movelbsolute_3.Done[ THEN
1€ MC_MoveRbsolute 0 (Axis:
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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.

Erre] Find Filter Show all ~ =k Add FE for 10 Channel... Go to Instance
Variable Mapping  Channel Address Type Current Value Prepared Value Unit  Description
Servo Function Code
=~ 1671600 Outputs
[
Expert Pracess Data £ K@ Control Word QW2 UINT 0 Control Word
+- T Target Position %QD2 DINT 1] Target Position
Startup Parameters + Ty Target Velodty %QD3 DINT 0 Target Velodty
E R ] Mode of Operation %QB16 SINT 0 Mode of Operation
Online " Target torque QWS INT 1] Target torque
+- " Touch probe control %QW10 UINT 0 Touch probe control
CoE Online + " Max profile velodity %0QDE UDINT 1] Max profile velodity
=4 16+1A00 Inputs
tog . ] Status Word %IW2 UNT 0 Status Word
+- 4y Position Actual Value %ID2 DINT 0 Position Actual Value
EtherCAT L/O Mapping
e ] Velocity Actual Value %ID3 DINT 1] Velocity Actual Value
+ "
EtherCAT [EC Objects Rl Torque Actual Value YIW3 INT 1] Torgue Actual Value
+ Operation Mode Display %IB13 SINT 0 Operation Mode Display
Status + Touch Probe Status %W 10 UINT 0 Touch Probe Status
+o Touch Probe 1 Positive value %IDE DINT 0 Touch Probe 1 Positive value
Information ER ] Digital inputs %ID7 UDINT a 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

i_ Atoolto monitor variables graphically.

Name of the Trace
Trace

i Task for Trace Recording

5 EtherCAT Task |v |

¥z MainTask
1 therCAT_Task 1

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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50

40

30

20

1m30s

= PLC_PRG.MC_Power_0.Axig ™
mm PLC_PRG.MC_Power_0.Axis.f2

202605 (V1.1)

184



A-2000 Series Software Manual Project Examples

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 >~ 1 x PLC_PRG X
=5 Untitled 19 - 1  PROGRRM PLC PRG
=[] Device (AS71PLC2008) 2 VER
D Auto scan S| END VAR
<, Fault diagnosis summary
=81 PLC Logic

=} Application
#  DifferentiaiMonitor
mﬂ Library Manager
PLC_PRG {PRG)
= @ Task Configuration
g5 EtherCAT Task
= @ MainTask
& PLC_PRG
D Variable usage
[ Version relation check 1
B 2s_Hs10 (as+s10)
m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)
" SoftMotion General Axis Pool

Step 2 Click Tools > Device Repository, and then click Install. Locate and click the device profile
ASTRAADA_SRV64_CANopen_V1.18.eds to open it. At this time, Astraada SRV64 device should be
visible in device repository.

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

B M & v =8 [ R i+ (1 | BY | Application [Device: PLC Logic] - O
| &€ Device Repository X |
Devices - 0 X |
= Unttledi? = Location  System Repository v Edit Locations...
= Device (AS71PLC2008)

D Auto scan

+, Fault diagnosis summary

Al pc Installed Device Descriptions 2

= ogic
=} Application srved Vendor  <all vendors: ~ Install...

#®  DifferentialMonitor

Name Vendor Version
m Library Manager @
PLC_PRG (PRG) :"':dh“ses
=@ Task Configuration 1 S.';NDDE” 3
= Bemate Deu
35 EtherCAT Task Hiemaie Do
= @ MainTask m SRV64 Drive ASTRAADA Revision=16#00000075, FileVersic
8 pLC_PRG - DM?EEE"CAT RE‘;EVSSDWE;;E
F
D Variable usage Belk Slave

D Version relation chedk

B 25 hsio (sio)

m EtherCAT (EtherCAT Master SoftMotion)
m ExtCard (ScanModule)

% SoftMotion General Axis Pocl

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

va H & R L (7" B4 Application [Device: PLC Logic] ~ &% L
Devices ~ o X PLC_PRG [T ExtCard x
= g Unitied19 -
= [ Device (as71PLC2008) Ext Card Config Please select the device type of Ext Card
0 utoscan FCI-Bus [EC Object: o O 2AD2DA
"\, Fault diagnosis summary Eus o ) None © cznpen =
- EQ PFC LUD‘EV R CPU Scan Parameters
=1} Application
#®  DifferentialMoritor Status
m Library Manager
PLC_PRG (PRG) Infarmation

= @ Task Configuration
% FtherCAT Task
=% MainTask
) PLC_PRG
D Variable usage
D Version relation check
B 25 _+si0 (u-+s10)
m EtherCAT (EtherCAT Master SoftMotion)
— L ExiCard (Scantoduie)
= caNbus (CANDUS)
m CAMopen_Manager (CAMNopen_Manager)
% 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

BEE & & G dh g _‘T [#% | Application [Device: PLC Logic] ~ ’«ﬁ
Devices (A Add Device x|
= 5 Unbtled19 F
=[] Device (A571PLC2008) Name )
D Auto scan Action
Fault diagnosis summary — —~
© 2ppend device () Insert device () Update device
= E[I PLC Logic - -
=% icati
W Application srved Vendor  <all vendors > ~
= . DifferentialMonitor
i) Library Manager MName Version Description
PLC_PRG (PRG) = [ Fieldbuses
= @ Task Configuration = ifl CANopen
5 EtherCAT Task =--if
=8 MainTask Revision= 1600000075, Fileversion=1.1 Imported from Af
& PLC_PRG

D Wariable usage
D Version relation check
B »5_hs10 (vHs1o)
[ EtherCAT (EtherCAT Master SoftMa
m ExtCard (ScanModule)

= [ canbus (CANbus) Please select a device from the fist above.

I m CANopen_Manager (CANopen | I

"2 softMotion General Axis Pool

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

€ (You can select another target node inthe 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 CANopen connection to SRV64 is successful.

#Note:

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.

SYMNC
B Enable SYMC producing

COBID (Hex) 162 |30
Cycle period (ps) a0000

‘Window length {ps) 53000

Enable SYMC consuming

® The cycle time of the CANopen task should be slightly longer than the actual execution time of the task.

4k

4k

e To ensure that the master can monitor the slave normally, check the Heartbeat Enable option in the slave.

PLC_FRG [ Extcard [{] SRve4_Drive X
General
General
PDOS Node-ID |1 =
sDos [] Enable expert settings

(C) Enable SYNC producing
Log
Guarding
CANopen IO Mapping
Enable nodeguarding
CANopen IEC Objects
Guard time (ms) o

Status Life time factor o

Inf ti

nrermatien Emergency (EMCY)
Enable emergency (EMCY)

COB-ID SNODEID+16#80

Checks at Startup

@ check vendor ID () Check product number

CANopen

@ Enable heartbeat producing

Producer time (ms) (200 =

,

J/~ Heartbeat consuming (1/1 active)

TIME

Enable TIME producing
COB-ID (Hex) 16# |100

Enable TIME consuming

() Check revision number
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Appendix B SMC_ERROR Description

Error ) L.
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
. 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 .
up activated
SMC_Ch Geari
90 —-NangeLeanng \ovic cGr_zERO_ VALUES Invalid values
Ratio
. The gear ratio parameters of the
SMC_ChangeGearin
91 - R tg fing SMC_CGR_DRIVE_POWERED drive cannot be modified when it is
atio
under control
SMC_ChangeGearin
) - Ratgo 91SMC_CGR_INVALID_POSPERIOD  |Invalid position period (< 0)
i
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 .
writing not allowed
ter
. See error number in the
MC_WriteParameter, .
. Programming Manual
141 MC_WriteBoolParame |SMC_WP_SENDING_ERROR . .
te WriteDriveParameter
r
(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 p arter homing
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 |/ '° I CITOrStop Statuis. Stop
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 . .
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 . 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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MAX_NUM_TAPPETS
. SMC_CR_MORE_THAN_32_ACCESS |More than 32 accesses in one
602 SMC_CamRegister
ES CAM_REF
625 MC_CamlIN SMC_CI_NO_CAM_SELECTED No cam selected
626 MC_CamIN SMC_CI_MASTER_OUT_OF_SCALE |Master axis out of valid range
Velocity and acceleration values
SMC_CI_RAMPIN_NEEDS_VELACC_ . .
627 MC_CamlIN 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
uncti r ive
640 SMC_CamBounds_Po |SMC_CB_NOT_IMPLEMENTED . . 9
< format is not implemented
675 MC_GearIn 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
Al modules using Type of given cam is not
750 | MC_CAM REFas |SMC_NO_CAM_REF TYPE ype or'g
. MC_CAM_REF
input
M i E
SMC_CAM_TABLE_DOES_NOT_COV aster axis 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 Cofjp ng or siave a>-<|s, .
775 MC_GearlInPos master axis has changed direction of
HANGE .
rotation
SMC_BacklashCompe Gear backlash fBacklash too large
800 . SMC_BC_BL_TOO_BIG . .
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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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 - - - —[UmP I . xeeu
INE because line number is unknown
1204 SMC_NCDecoder |SMC_DEC_INVALID_SYNTAX Syntax invalid
SMC_DEC_3DMODE_OBJECT_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
li f the I | I
1302 | SMC_GCodeViewer |SMC_GCV_UNKNOWN_IPO_LINE | -urrent fine 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
Functi lock onl ks with 2D
1600 | CNC function blocks [SMC_3D_MODE_NOT_SUPPORTED p:::s'on block only works wi
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
Dat . Buffer h
2003 | SMC_ReadNCFile |SMC_RNCF DATA_UNDERRUN ata underrun. Buffer has been read
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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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
— . Buffer overrun.
SMC_AxisDiagnosticL . .
2101 o SMC_ADL_BUFFER_OVERRUN WriteToFile must be called more
g 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
Other module trying to process
5001 SMC_Encoder SMC_ENC_AXISUSEDBYOTHERFB . .
motion on the Encoder axis
. SMC_ENC_FILTER_DEPTH_INVALI | . . .
5002 Drivelnterface Filter depth invalid
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