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1.1 Introduction

DIADesigner-AX is the IEC 61131-3 programming tool for Delta’s new

generation motion controller — AX series and adopts a large number of applied

instructions, especially Motion library. The multilingual environment and the

user-friendly interface provide the user a convenient and efficient development

environment.

1.2 DIADesigner-AX Overview

Features

All editors of the IEC 61131-3 (FBD, LD, ST, SFC) and different variants

of the standard editors.

Powerful and proven library concept for the reuse of application.
Project configuration through wizards.

Input assistance for the input and configuration of data.

User-friendly programming with mouse and keyboard in all IEC 61131-3

editors.

Extensive debugging and online features for the fast optimization of the

application code and to speed up testing and commissioning.

Numerous security features for the protection of the source code and for

safeguarding the operation of the controller.
Programmable devices from different manufacturers.

The user interface is extendible and adaptable without leaving the

framework.

Transparent internal structures of the development tool and the available

components.

Many seamlessly integrated tools for different kinds of automation tasks.
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There are two built-in configurations.

e Hardware Configuration: It is used to configure hardware for a system,

and manage parameters.

e Network Configuration: It is used to configure networks for a PLC

system, and manage data exchanges.

DIADesigner-AX provides various solutions for motion control including
PLCopen MC function block, G-code editor, E-CAM editor, positioning planning

chart tool and many more.
e Support PLCopen POUs for single and multi-axis movements

e Support PLCopen POUs for add-on functions like diagnostics, stop,
CAM controller

e Additional POUs for different tasks like monitoring dynamic data or

following error, operating CAMs and CAM controllers
e Integrated graphical CAM editor with extensive configuration options
¢ Virtual and logical axes are supported.
e Integrated drivers for numerous, CANopen and EtherCAT drives.

e Configuration of the Drives/Servo based on standard field devices.
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Chapter 2: Software Setup
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2.1 Installation and Uninstallation

2.1.1 Installing DIADesigner-AX

Pre-requisites:
Ensure that the target computer follows the minimum criteria mentioned in 2.2

System Requirements, and DIAlnstaller is operating in it.

DlAlnstaller is a resident program to manage all Delta Industrial Automation
software. User can check for download, install and update Delta Industrial
Automation software in DIAlnstaller without any burden, and everything will be

handled in background. DIAlnstaller can be downloaded from below website:

https://diastudio.deltaww.com/home/downloads

Follow the steps to install software:
1. Open DIAlnstaller, and check for latest version of DIADesigner-AX.

2. Click Download to download DIADesigner-AX installation file, as shown

in Figure 2-1.

& DiAlnstaller - 0 IEH]
I U
$ DiAlnstaller A AELTA

English (@) Vishnudevi Govindasa

DIAStudio

Product Name Issue Date  Release Version Installed Version Size

i DIADesigner 2020112 10 1.1GB i Download & Uninstall

i  DiASelector 2020/12 1.0 815.1MB ¥ Download & Uninstal

®  DIAScreen 202012 1.0 100 1.8GB &, Uninstall 3 oyiead Parch
i commeR 202012 20 200 267.2MB nstalled &, Uninstall

i  DIADesigner-AX 2020/11 100 16GB 3 Instal

Check for Updates

Figure 2 - 1: Downloading DIADesigner-AX
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3. After completing the download, click Install to start installation in

background.
© DiAlnstaller - 0 IEH]
. s A
$ DIAInstaller A AELTA

English (@) Vishnudevi Govindasa

DIAStudio
Product Name Issue Date  Release Version Installed Version Size
i  DiADesigner 202012 10 11GB ¥ Downioad & Uninstall
i DIASelector 2020/12 1.0 815.1 MB i Download L Instal
i DIAScreen 2020/12 1.0 1.8GB Downloaded é Install
i COMMGR 2020/12 20 267.2MB Downloaded é Install
i DIADesigner-AX 2020111 1.00 16 GB Downloaded

LG

Software Manual

Check for Updates Download All

Figure 2 - 2: Installation of DIADesigner-AX

Result: DIADesigner-AX has been installed.

NOTE:

1. Click Check for Updates to refresh in case user install or uninstall

software themselves without using DIAInstaller.
2. Click Download All to download all available software.
3. User can assign a dedicated directory to install by clicking Option button.

4. User can set options in Option.
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& DiAnstaller -0
L

& DiAlnstaller A AELTA

English iﬁ: Vishnudevi Govindasa

=
Download Path: | C\Users\vishnudevi.govindasa\downloads\DIAInstallery Browse
Software List
D Limit download speed to: KB/'s
Alert when the download target directory disk space is not enough
Minimum disk space: 2|GB
|:| Enable DlAInstaller to delete file after an ion is installed (including update installation)

Application checks for updates when DIAInstaller is opened.
Display the new version nofification window of this software
Check for update automatically

Check for Update Freguency: | Daily v
Last Checked on:
22 January, 2021 01:04:57 PM

LIﬂJ Check for Updates

Software Manual

Cancel Apply Settings

Figure 2 - 3: DIAInstaller Option

2.1.2 Uninstalling DIADesigner-AX

Follow the steps to uninstall DIADesigner-AX:

1. Open DIAlnstaller, and then click Uninstall in target software.

< DlAinstaller - 0 “
s
@ DIAlnstaller A AELTA

English (@) Vishnudevi Govindasa

DIAStudio
Product Name Issue Date  Release Version Installed Version Size
i  DiADesigner 2020/12 1.0 1168 v Download &, Insta
i  DiAselector 2020112 10 8151MB ¥ Download 2, Insta
i  DiAScreen 2020112 10 18GB Downloaded L%I Install
i commer 202012 20 2672MB  Downloaded 2, Install

DIADesigner-AX 2020/11 1.0.0 1.1.0 16GB Downloaded | &, Uninstall

[*8

LBl

Software Manual

o
1
About

Check for Updates Download All

Figure 2 - 4: Uninstallation of DIADesigner-AX
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2. Uninstallation process will be started in the background.

Result: DIADesigner-AX is uninstalled.

NOTE: Refer to DIAInstaller User Manual to complete DIADesigner-AX

uninstallation.

2.1.3 Update of DIADesigner-AX

Follow the steps to update DIADesigner-AX:

Open DIAInstaller. If there is a new version available, a B new version icon is

displayed as shown in the following figure.

& DiAinstaller - o IEN]
o
& DiAlnstaller A AELTA

English (@) Vishnudevi Govindasa

DIAStudio
Product Name Issue Date  Release Version Installed Version Size
i  DiADesigner 2020/12 10 11GB 4 Download & Uninstall
i  DiAselector 2020/12 1.0 8151MB 4 Download &, Insta
DIAScreen 2020/12 1.0 1.0.0 18GB Installed &, Uninstall ¢ Jeppiesd Feten
i commer 2020/12 20 2672 MB Downloaded 2, Install
j DIADesigner-AX 2020/11 1.00 1.6 GB Downloaded é Install

L5

Software Manual

Check for Updates Download All

Figure 2 - 5: New version icon of DIAlnstaller

1. Click Download Patch button, the latest update file will be downloaded.

2. After download is completed, click Install button to install update in

background.
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NOTE: User can set options like check for update frequency in Option.

2.2 System Requirements

The following table provides the specifications for DIADesigner-AX operating

environment:

Please refer to the table below for software installation.

Item

System Requirement

Runtime System

The DIADesigner-AX runs all versions of the system in
real time

AX-8xxEPO, AX-308EAOMA1T

Operating System

Windows 7 / 8.1/10 32/64 bits

CPU

Intel Celeron 540 1.8 GHz (min.), Intel Core i5 M520 2.4
GHz (min.)

Memory

2GB or above (recommend to use 4GB or more)

Hard Disk Drive

10GB or more

Monitor Resolution 1920 x 1080 Pixels recommend
Keyboard/Mouse | General Keyboard Mouse or Windows compatible device
EtherNet, USB, Serial port (depends on product
PC interface .
interface)
Software Need to support Microsoft .Net Framework 4.6.2
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3.1 Supported Devices

DIADesigner-AX V1.1 supports the following devices. Refer the device

documentation for more information on the devices.

Type Product Series

e AX-8xXEPO Linux series
e AX-8xxXEPO Windows series

Controller e MotionPLC: AX-308EAOMALT, AX-308EAOMA1LP, AX-
364ELAOMALT

e Logic PLC: AX-300NAOPA1L, AX-324NAOPA1P

AC Motor Drives | C2000 series, MS300 series

Servo Drive ASDA-A2-E series, ASDA-B3-E series, ASDA-A3-E series

e EtherCAT: R1-EC series, R2-EC series, RTU-ECAT
Remote 10 series.

e EtherNet/IP: AS 200 series, AS 300 series.

3.2 Device and Function Guide

The devices and functions supported by DIADesigner-AX v1.1 are shown in the

following table. Subsequent versions will gradually increase device support and

features.
Communication Network Hardware Parameter Program Edit
Setup Configuration | Configuration Setup g
Controller CH4 CH7
AC Drive e
CH4 CH5 CH4 3.3.1.2 N/A
Servo CH
Drive 3.31.2
Download
Controll CODESYS Development System > Updating an Application on the PLC > Execution of a
er Download

11
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Download
AC Link:
Dri https://help.CODESYS.com/webapp/ cds performing a download;product=CODESYS;ve
k2 rsion=3.5.10.0
Servo
Drive

3.3 Quick Start

3.3.1 Example

In this example, user will program a simple refrigerator controller. The

completed project RefrigeratorControl.project_archive can be found in the

DIADesigner-AX installation directory in the Projects directory. In addition to the

sample project, user will create one here step-by-step.

As with a conventional refrigerator, the temperature is specified by the

user via rotary control.

The refrigerator determines the actual temperature using a sensor.
When it is too high, the refrigerator starts the compressor with an

adjustable delay.

The compressor cools until the desired temperature is reached, minus a
hysteresis of 1 degree. The hysteresis is intended to prevent the actual
temperature from fluctuating too much around the set temperature,
which would result in the compressor constantly switching itself off and

on.

When the door is open, a lamp lights up inside the refrigerator. When the

door is open too long, a beeping acoustic signal sounds.

If the compressor does not reach the set temperature despite activity of
the motor over a long period of time, then the buzzer emits a steady

acoustic signal.

12
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Engineering:

The cooling activity is controlled in the main program of the application. The
signal management is controlled in another POU. The required standard
function blocks are available in Standard library. Because no physical
temperature sensors and no physical actuators are connected in this sample
project, user will also write a program to simulate the increase and decrease of
the temperature. This will allow user to monitor the operation of the refrigerator

controller afterwards in online mode.

Preparation

User has installed DIADesigner-AX and launched it with the default profile. The
frame window of the development system opens with the standard menu bar:

No project is open yet.

3.3.1.1 Create a Project

Follow the steps to create a project:

1. Double-click on DIADesigner-AX shortcut icon on the desktop to open
the software.

DIADesigner
-AXV1.00

Figure 3- 1: DIADesigner-AX shortcut icon

2. Click = new project icon in the quick access toolbar.

Or

13
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Click File > New Project.

File | Edit View Project Build Online Debug

5] New Project... Ctrl+N

& Open Project... Ctrl+0
Close Project

& SaveProject Ctrl+S
Save Project As...
Project Archive >

Source Upload...

Source Download...

Print...

Print Preview...
[ PageSetup...
Recent Projects 4

Exit Alt+F4

Figure 3- 2: Creating new project

Result: The New Project window opens with Standard Project as shown
in the following figure. Specify a name and a storage location for the

project and click OK.

;E Mew Project

Categories Templates
{1 Libraries
: AX |8 X
Empty project  Standard

project

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

Name |Unﬁﬂed2 |

Location |C:\J..Isers\vishnudevi.govindasa\Documents ~ |

Figure 3- 3: New project template

14
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3. Select the required model and PLC_PRG in CFC.

Result: The project opens in the DIADesigner-AX frame window as
shown in the following figure.

Standard Project X
You are about to create a new standard project. This wizard will create the
|AX| following objects within this project:

- One programmable device as specified below

- Two programs PLC_PRG and Motion_PRG in the language specified below
- One cyclic task which calls PLC_PRG and one cyclic task which calls
Motion_PRG

- A reference to the newest version of the Standard library currently installed.

Information
Name AX-364ELAOMAIT
Vendor Delta Electronics, Inc.
Description ~ AX-364ELAOMA1T motion controller with

16 points Built-in 1O (digital output type:
NPN). It can supports up to 64 EtherCAT

axes and 4 pulse out axes.

Device | AX34ELADMAIT (Deta Blectronics, Inc.) v
Version | 1.0.1.0 v
PLC_PRG in |Continuous Function Chart (CFC) v|

Figure 3- 4: Standard project

File Edit View Project Build Online Debug Tools Window Help
D @ (o o % B B X [0 MR M N[ (5 | #8 | Application [Device: PLCLogic] ~ O O ) w W ([2 5232 3 (o W |w |V

= (i) Device (AX-364ELAOMALT)
@ Hardware Configuration
= A Network Configuration
A, EthercaT Fiter
= 80 pcLoge
= €} Application
D Lorary Manager
Motion_PRG (PRG)
) PLC_PRG PRG)

= @ suitin_I0 (Buitin_10) PLC_PRG
DIO (DIO)

| Delta_LocalBus Master (Delta LocalBus Master)
() EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Softiotion)
3 Softhotion General Axis Pool

~
v

i

By pous

Messages - Total 0 error(s), 0 warning(s), 2 message(s)]|

Lostbuld: @0 ® 0 Precomple o/ @8 Project user: (nobody) )

Figure 3- 5: New project window

15
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3.3.1.2 Add Devices

DIADesigner-AX supports controllers, Servo drives and AC drives.

A sample Add Device controllers is shown in the following figure.

i Add Device X
Name [AX_324NAOPAIP 1 |
Action
(® Append device t e
[string for a fulltext search ] Vendor | <Al vendors> 5
Name Vendor Version  Description
= 3] PLCs

+ ﬁ SoftMotion PLCs
if]j AX-300NADPAL Delta Electronics, Inc. 1.0.1.0 AX-300NAOPA 1 logic PLC with 2 Ethernet por
o (3 AX-324NADPA 1P Delta Electronics, Inc. 1.0.1.0 AX-324NAOPA 1P logic PLC with 16 points Buil

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

@ Name: AX-324NAOPATP
Vendor: Delta Electronics, Inc.
Categories: PLCs
Version: 1.0.1.0 -
Order Number: =
Description: AX-324NAOPA 1P logic PLC with 16 points Built-in IO (digital output LY
type: PNP) and 2 Ethernet port (Ethernet Switch).

Add selected device to the project (top-level)

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

Close

Figure 3- 6: Add device window

The Add Device window consists of the following information:

Legend Description
1 Allows to ei'gher Append device, Insert device, Plug device or
Update device.
2 Allows to search based on name and Vendor.
3 Displays the device tree with the device name, vendor, version

and description of the devices.

16
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Legend

Description

4

Allows to group the devices by category. To display either all
versions or display only updated versions.

5

Displays the details of the selected device.

Follow the steps to add devices at project level:

1. Create a project (Refer to 3.3.1.7 Create a Project for creating a project).

2. Right-click on the project name and click Add Device.

Devices Y
= ) sample project S L=l
- @ Ax_3z4momp‘(§ AIP) HIORET
8 Hardware Conﬁgu :5i Add Object »
A, Network Configuration =) Add Folder...
= B pLcLoge Add Device...
= 3 Application
Edit Object

m Library Manager
= E Task Configuration
MamTask
= (@ suitin_10 (Budtln_IO)
) o10 (O10)

= (4 Device (AX-364ELAOMAIT)
8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
+ 30 pLC Logic
= (§) suitin_IO (Builtin_IO)
@ o1o (10)

3 Delta_LocalBus_Master (Delta LocalBus Master)
fﬂ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
2 SoftMotion General Axis Pool

-

3 Delta_LocalBus_Master (Delta LocalBus Master)

Edit ‘-_,'LI:CC[ with...

Edit IO mapping

Figure 3- 7: Adding device

Result: The Add Device window displays with a list of devices as shown

in the following figure.

17
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il Add Device

Name ‘AX_SxxEPD_\'u'indows_Ser\es

Action

@ﬂppenddevice Insert device Plug device Update device

|Smng for a fultext search Vendor | <Al vendors > ~
Mame Vendor Version De: ~
m AX-303EAOMAILT Delta Electronics, Inc. 1.0.1.0 A~
ﬁ AX-J04ELAOMALT Delta Electronics, Inc. 1.0.1.0 A~
m AX-8xxEPQ Linux SM Series Delta Electronics, Inc. 3.5.15.20 [ala}
m AX-BxxEPO Linux SM-CMC Series Delta Electronics, Inc. 3.5.15.20 Ccor
[ [ax-8s0p0 Windows Series | pelta Electronics, tnc. 351415  COl
m CODESYS SoftMotion RTE V3 35 - Smart Software Solutions GmbH 3.5.15.30 AC v
< >

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

[ mHame: Ax-8xxEPO Windows Series
Vendor: Delta Electronics, Inc.
Categories: SoftMotion FLCs

Version: 3.5.14.15 ==
Order Number: A%-8xxEP0 Windows Series =
Description: CODESYS Control from Delta Electronics —

Add selected device to the project (top-level)

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

Add Device Close

Figure 3- 8: Device list of Add Device window

3. Select the required device and click Add Device button.

Result: The selected device is added to the project in Devices tree as

shown in the following figure.

Devices v R x
=3) sample project s
+ (- |AX_8xxEPO_Windows_Series (AX-8xxEPO Windows Series) |
+ m Device (AX-364ELAOMAI1T)

Figure 3- 9: Add device to device tree
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Follow the steps to add devices to the project at device level:

1. Create a project (3.3.1.1 Create a Project for creating a project).

2. Right-click on the device and click Add Device as shown in the following

figure.

Devices

=31 sample project
+ ﬂ‘] AX_8xxEP0_Windows_Series (AX-8xxEP0 Windows Series)
* \_B Device (AX-364ELAOMAIT)

0 %<

X

O @

Copy

Paste

Delete

Refactoring >

Properties...

Add Object »
Add Folder...

Add Device...

L

Update Device...
Edit Object
Edit Object with...

Edit |0 mapping

Import mappings from CSV...

Export mappings to CSV...

Online Config Mode...

Reset Origin Device [AX_8xxEP0_Windows_Series]

Simulation

Figure 3- 10: Add Device

Result: The Add Device window displays with a list of devices.
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ﬂi Add Device X
Name “ Io
Action
(® Append device (O Update device
String for a fulltext search | vendor | <Al vendors> v
Name Vendor Version Description e
= LTj Miscellaneous
m Delta LocalBus Master Delta Electronics,Inc. 0.50.0.0 Delta LocalBus Master Device
ﬂ DMC_Axis_Group Delta Electronics, Inc. 0.5.1.0 Axis Group Module that suppori
= Lﬁ Fieldbuses
+- g EtherCAT
+ - H@ Ethernet Adapter v
< : ‘ >
[4] Group by category [] Display all versions (for experts only) [] Display outdated versions
Please select a device from the It above.
@  (You can select another target node inthe navigator while this window is open.)
Close

Figure 3- 11: List of devices in Add Device window

3. Select the required device and click Add Device.




Chapter 3

DIADesigner-AX

m Add Device

Name IEthernet

Action
(®) Append device

Plug device () Update device

IString for a fulltext search

| vendor | <all vendors>

Name
= ﬂi Fieldbuses
+ - pekt EtherCAT
= HB Ethernet Adapter

+

= EtherNet/IP
fa} Home8Building Automation

+

<

Vendor

Bmmet ] - St o Soitons G

Version

3.5.15.0

Description =

Ethernet Link.

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

4

Name: Ethernet

Home&Building Automation
Version: 3.5.15.0

Order Number: -
Nacrrintinn: Ftharnat | ink

Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,

A

=

AX_8xxEPD_Series
1]

Append selected device as last child of

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

Close

Figure 3- 12: Add Device

Result: The device is added to the DevicesTree as shown in the

following figure.

= [ Device (AX-364ELAOMA1T)
@8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
A, EtherNetIP Fiter
A, ModbusTCP Filter
+ 80 PLc Logic
= (@ suitin_10 (Buitin_10)
@ o0 (I0)
[ Delta_LocalBus_Master (Dejtd LocaiBus Master)
[ EtherCAT Master_Sofjption (AX-3 Series EtherCAT Master SoftM¢

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

Ho W & Y 4 5 Bgs X | fa o A e
o = & AddDevice X
| Devices Name {Ethemet_l J
= A Network Configuration Action
A EtherCAT Filter @ Append device O Update device
= B0 pcLoge
= € Appication [String for a ultext search | vendor | <al vendors> T
Library Manager
g Motion_PRG (PRG) ime Vendor Version Description A
= {# Task Configuration (1 Miscellaneous
= & EtherCAT Tesk (@ pelta LocalBus Master Delta Electronics,Inc. 1000  DeltaLocalBus Mas
&) Motion_PRG (@ Fieldbuses
[ EtherCAT Master (AX-8x0EP0 Series EtherCAT Master) * onk EtherCAT
= % Buitin = HB Ethernet Adapter
m Builtin_DIO (Buitin_DIO) Ethernet 35 - Smart Software Solutions GmbH 3.5.15.0 Ethernet Link. o
8 suitn_puse Encoder (Buitin_Pise_Encoder </ >
"3 SoftMotion General Axis Pool

@ mame:Ethernet
Vendor: 35 - Smart Software Solutions GmbH

&Building Aut
Version: 3.5.15.0

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home: tomation

=

Append selected device as last child of
Device

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

Close

Figure 3- 13: Device added to project tree
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3.3.1.3 Communication Settings

In the Devices tree, double-click Device (AX-8xxEPO window series).

The Communication Settings tab opens in the Device editor.

Devices. v R x 1] AX_8xxEP0_Windows_Series X
() samgle project 4
? al S = 3 Communication Settings R R SRARE SR
+ () Device (AX-364ELAOMAIT)
Applications

Backup and Restore

Users and Groups

Access Rights

Symbol Rights

Parameters

IEC Objects

Task Deployment

Status

|52 Devices |[[) pous <

Synchronized Files - = (¢} [ ]
| Gateway
Files
‘ Eoteusy 1] v INBLRNB0032 v
Log IP-Address:
| localhost
PLC Settings
Port:
1217
PLC Shell

Figure 3- 14: Communication Settings tab
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NOTE: First, the user need to connect communication configuration with
DIADesigner-AX, then need to define the local gateway server. If they already
defined the gateway server, then it is shown on the Communication Settings

tab. In this case, user can continue with Defining the communication channel.

Now define the communication channel to the device, which is then used via

the gateway that user have set. To do this, double-click Device in the device

tree to open the Communication Settings tab of the device editor.

1. Click Scan Network to search the local network for all available devices.

Result: The Select Device dialog appears with a list of all devices with

which user can establish a connection.

Select Device

Select the network path to the controller:

=%y Gateway-1(scanning...)
El XB3PCB1T1913010 [000A]

Device Name:
Gateway-1

Driver:
TCP/IP

IP-Address:
localhost

Pork:
1217

Cancel

Figure 3- 15: Select network

2. Select the tree entry with the name of user controller.

3. Click OK button.

Result: The channel is now active and the associated information

appears below the device graphic on the Communication Settings tab.

NOTE: All communication actions now refer exactly to this channel. Remember

this later if user have multiple communication channels in the project.
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(1] AX_8xxEPD_Series x
Communication Settings Scan Metwork... | Gateway = Device -
Applications
.
Backup and Restore
Files . . .
Gateway
Log
v ~
PLC Settings IP-Address: Device Name:
localhost ¥BBPCB1T1918010
PLC Shell
Port Device Address:
1217 000A
Users and Groups
Target ID:
16F7 0180
Access Rights
Target Type:
Symbol Rights 4102
TargetVendor:
Parameters Delta Electronics
IEC Objects TargetVersion:

Task Deployment

Status

Information

3.5.14.0

Figure 3- 16: Commnication channel active

3.3.1.4 Network Configuration

The Network Configuration diagram shows the industrial network connection of

all Delta Industrial Automation products. Users can configure and plan the

network here.

Network Configuration is the graphical representation of connections between

devices that allows user to plan their networks.
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Devices > @ X|| @ Ax_8xEP0_Windows_Series A, Network Configuration Editor X | g  Hardware Configuration [Device] ~ | Product List Editor v 2 x|
() sample project sl b S| - Y
= [ Ax_8xEP0_Windows_Series (AX-8xxEPO Windows Series) & o7 ~ ﬁ
8 Hardware Configuration & Y*f'f
= A[Network Al Vendors ﬁ
A EtherCAT Fiter s a pars 7 Display Al Versions
= 80 PLC Logic Devi AX B0
=& Application o Product List
) Library Manager -
|8 Motion_PRG (PRG) il
= [ Task Configuration aEn 4 9 Fieldbuses
= & EtherCAT Task 4 9 EtherCAT
@) Motion_PRG 4 9 ASD
(I EtherCAT Master (AX-8EP0 Series EtherCAT Master)
o Bl Bl Deta ASDA-2
(@ Buittn_DIO (Buitin_DIO) it & Bl Deita ASDA-2
[ Buitin_puise_Encoder (Buitin_Pulse_Encoder) = H Delta ASDA-2
2 SoftMotion General Axis Pool § Deta ASDA2
= [ Device (AX-364ELAOMATT)
8 Hardware Configuration I Deta ASDA-»
= A Network Configuration 0 Detta ASDA-
A, EtherCAT Fitter 2 § Deta ASDAE
A, EtherNetlP Filter L‘L | Deita ASDA-E
A ModbusTCP Filter
* @0 pLc Logic 5 B Neitn ASDA-F
= (@ Buitin_10 (Buitin_10) = [ =
(@ oo (Io) ;.v K
s / %
[ Deita_LocaBus_Master (Deita LocalBus Master) Se 8 ¢y
gt & o5
< > & K "
52 Device: < >
[E] Messages - Total 0 error(s), 0 warning(s), 4 message(s)|

Figure 3- 17: Network Configuration

3.3.1.5 Hardware Configuration

In Hardware Configuration, user can perform functions such as configuration of

modules, manage RIO, parameter settings for modules, I/O Scan with the help

of Hardware Configuration.

A sample Hardware Configuration is shown in the following figure.

<@ Hardware Configuration [Device] X

B 2% | EtherCAT v 100 [5] ==¢

~ || Product List Editor v o x

|

[7] Display All Versions

Figure 3- 18: Hardware configuration
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3.3.1.6 Variable Declaration

First of all, declare the variables that user wish to use in the entire application.

To do this, create a global variable list below Application:

1. Right-click Application entry and click Add object >Global Variable List.

Devices v 3 x L ‘ﬂ Hardware Configuration [Device] x-‘l

=3 sample project Al @ 2 |EthercAT  |v
= [I‘] AX_B8xxEPO_Windows_Series (AX-8xxEP0 Windov

o8 Hardware Configuration [ﬁ Alarm Configuration...
= A, Network Configuration i ©F  Application...
A, EtherCAT Filter Q Axis Group...
=80 PLC Logic &4 Camtable..
=63 Application 4 Cut &, CNC program...
m Library Manager ﬁ ONC setti
[@] Motion_PRG (PRG) Copy = SR
= @ Task Configuration| [, Paste Data Sources Manager...
= @ EtherCAT_Tash Delete O[: DUT...
@] Motion_PR e : ] External File...
ct
@ EtherCAT_Master (AX-8xxE g @ Global Variable List...
= 3 suitin Properties... Image Pool...
(@ suiltin_DIO (Builtin_DI{ =
ﬂi BuiltIn_Pulse_Encoder it e Bl
Y SoftMotion General Axis Po Add Folder... ﬂ Network Variable List (Receiver)...
=[] Device (AX-364ELAOMAT) Edit Object “ Network Variable List (Sender)...
o Hardware Configuration Edit Object with... T Persistent Variables...
= Network Configuration :
A ﬁg.u Set Active Application & POU..
A, EtherCAT Filter @]  POU for implicit checks...
A EtherNetIP Filter Login p ?
9 R Recipe Manager
A, ModbusTCP Filter — . C
=B PLC Logic Delete application from device @ Redundancy Configuration...
=i} Application H | B2 Symbol Configuration...

Figure 3- 19: New Global Variable List

2. The default global variable name is GVL .Click on Add Object> Global

Variable List.

Result: The GVL object appears below Application. The GVL Editor

opens to the right of the device tree.
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Devices v 3 X
= _]] sample project v A
= Ij_j AX_8xxEPD_Windows_Series (AX-8xxEP0 Windov

o8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=2 PLC Logic
= \Z:} Application

i
Library Manager

@] Motion_PRG (PRG)
= (#84 Task Configuration
= & EtherCAT_Task
& Motion_PRG
IB EtherCAT_Master (AX-8xxEPO Series EtherC)
=% Builtin
(@ Builtin_DIO (Builtin_DIO)
(A Buitin Pulse Encoder (Builtln Pulse Enc |

Figure 3- 20: Adding GVL

3. When the textual view appears, it already contains the keywords
VAR _GLOBAL and END VAR. For our example, activate the tabular

view by clicking the El button in the right side bar of the editor. An

empty row appears.

Devices v 8 x @ o x

(@ ASD_A2_M (Modbus Slave, CC ¥ A 1
% 2 Buith VAR GLOBAL
3 SoftMotion General Axs Pool TR
= (@ pevice (Ax-308EAOMAIT)
= @Y PcLoge
= © Application

o

o
@) Lirary Manager
[#) Moton_PRG (PRG)
#] PLC_PRG (PRG)

= (38 Task Configuration

Figure 3- 21: GVL textual view
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il Library Manager
= (B Task Configuration
& EtherCAT Task
= A, Network Configuration
A, EtherCAT Filter
o8 Hardware Configuration
[ EthercaT_Master (AX-8)0EPO Series EtherCAT Master)
=% Buitin
(@ Buittn_DIO (Buitin_DIC)
(i Buittin_Pulse_Enceder (Builtin_Pulse_Encoder)
"3 SoftMotion General Axis Pool

Devices - 1 x [ Ax_sxxEP_Series @ oL x
=3 Cooling hd |§
= [ AX_BxxEPO_Series (AX-8xxEPO Series)
= B0 ric Loge Scope Name Address Datatype Initialization Comment  Attributes
=} Application
@ o

Figure 3- 22: GVL tabular view

4. Select 7 icon in the context menu.

Result: An input field opens. At the same time, the Scope

VAR_GLOBAL and the Data type BOOL are automatically entered in the

row.

File Edit View Project Declarations Bulld Online Debug Tools Window Help A ¢
R & o L REXAGAS AR BT . > M
Devices ~ 1 X A, Network Configuration Editor @ e x hd
=) Uhtited3 e *® =
= [ Device (AX-BxxEPO Series) =
8 Herdware Configuration Scope  Mame Address Datatype Initialization ~Comment Attributes
= A Network Configuration Y| @ va.. rfempactual REAL 10 Actual temperature
A EtherCAT Filter 2 9 VA... rTempSet REAL 8.0 Set temperature
A, ModbusCOM Fitter #| @ VA.. xDoorOpen BOOL FALSE Status of door
= B0 pLC Lagic ¢ @ vA.. timAlarmThreshold TIME TIME#30s0ms
=} Application 5 @ va.. BOOL
@ o
i) Lbrary Manager
[H pLc_pra (rRE)
= {8 Task Configuration
B EtherCaT_Task
= & MairTask
& rLc_prG
(] EtherCAT Master (AX-8xxEPD Series EtherC.
[l Modbus_COM (Madbus COM)
+-% Buitn
"3 SoftMotion General Axis Fool
Figure 3- 23: Inserting variable
[l Ax_8xxEPO_Series @ evL x
0
Mame Address Datatype  Initialization Comment  Attributes

Scope
@ vAR_GLOBAL
@ vaAR_GLOBAL

|:| BOOL

BOOL

Figure 3- 24: Default GVL display
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5. Type rTempActual’ in the Name field.

6. Double-click the field in the Data type column (BOOL).

Result: The field is now editable and the ~~ button appears.
[f Ax_8xxEPO_Series @ evL x
@ ¥ | x
Scope Name Address  Datatype  Initialization Comment  Attri
z| @ vAR_GLOBAL rTempActual
1| @ vaR_GLOBAL BOOL Input Assistant...
Array Wizard .

Figure 3- 25: Edit Data Type

7. Click for more settings () and then click /nput Assistant.

Result: The Input Assistant dialog opens.
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Input Assistant

Text Search Categories

Standard Types a Mame

Structured Types __UXINT

__ XINT
__XWORD
BIT

BOOL

BYTE

DATE
DATE_AND ...
DINT

DT

DWORD

INT

LINT

LREAL

LTIME
LWORD

[ R e I R e I R ]

Structured view

Insert with arguments Insert with namespace prefix

Documentation

OK Cancel

Figure 3- 26: Input Assistant

8. Select the data type REAL and click OK.

9. Enter a numerical value in the Initialization column (Example: 8.0).

Declare the following variables in the same way:

Name DEIE Initialization Comment
Type
rTempActual REAL |1.0 Actual temperature
rTempSet REAL |8.0 Set temperature
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Name Data Initialization Comment

Type

xDoorOpen BOOL |FALSE Status of door

Time after compressor runs

timAlarmThreshold TIME |TIME#30S .
that a signal sounds

Time after opening the door

timDoorOpenThreshold | TIME | TIME#10S .
that a signal sounds

xCompressor BOOL |FALSE Control signal

xSignal BOOL |FALSE Control signal

xLamp BOOL |FALSE Status message

The following figure shows the GVL tab after the settings are complete.

File Edit Wiew Project Declarations Build Online Debug Teools Window Help

=-[# Task Configuration

2 EtherCAT Task
=8 MainTask
& PLc_PRG
[i) EtherCAT Master (AX-8xxEPD Series EtherC,
[T Modbus_COM (Modbus COM)
+ '3 Builtin

‘3 SoftMotion General Axis Pool

NEFH& DR RN BN T NT=10 Rl
Devices - 1 X A,  Network Configuration Editor @ o x
=) Uhntitled? i [E™Y
= m Device (AX-8xxEPD Series) r
o Hardware Configuration sfoﬂe MName Address Datatype Initialization Comment Af
= A, Network Configuration @ va.. rTempActual REAL 10 Actual temperature
B, EtherCaT Filter z ﬂ VA... rTempSet REAL 8.0 Set temperature
A, ModbusCOM Filter 3 @ va.. xDoorOpen BOCL FALSE Status of door
= [ pLC Logic 4 ﬂ VA... timAlarmThreshold TIME TIME#30s0ms ~ Time after compressor runs that a signal sounds
=} Application 5| {‘ VA... timDoorOpenThreshold TIME TIME#10ms Time after opening the doorthat a signal sounds
@ ow E| @ vaA.. xCompressor 5OOL FALSE Control signal
) Library Manager 7| @ va.. xSignal BOOL FALSE Control signal
i) PLC_PRG (FRG) gl @ vA.. xlamp BOOL FALSE Status message

Figure 3- 27: Complete GVL settings

3.3.1.7 Programming

Creating the main program for the cooling control in the CFC editor

User can describe the main function of the application program in the main

program block PLC_PRG, which is created by default. The compressor is

activated and cools if the actual temperature is higher than the temperature set
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point plus a hysteresis. The compressor is switched off if the actual

temperature is lower than the set point minus the hysteresis.

NOTE: Create a new project with Standard template.

To describe the functionality in the CFC implementation language, follow these

steps:

1. Double-click PLC PRG in the device tree.

Result: The CFC editor opens. At the top of the editor window, the

declared variable area will be displayed in text or table format. The

Toolbox tab is displayed on the right side of the window.

s

Fle Edit View Project CFC Buld Online Debug Tools Window Help A 4
bed & 8 25 dh 05 (=Nl A
-2 x PLCPRG x| @ O 7 x

PROGRAM PLC_PRG

Scope  Name Address

Datatype Initialization

Comment  Atributes

NetworkConfiuraten 1w so =
A, EHherCAT Fiter Z #wmR RGO R_RIG
- 80 AL Logic 3 @ VAR rilysteresis REAL 10
=€} Application
@ o
Library Manager
PLC_PRG (PRG)
Task Configuration r - .
2 EtherCAT Task "L|
=g MairTask
&) picrrRG
T EtherCAT Master (AX-S0EP0 Series Ether CAT Master) InputFi
= Buitin Output Pi
ZSEHJ)‘O P iltin_Pulse_Encoder)
8 softMotior
h[+[a) [wo% @& <
Breakpoints v 3 X
Appiication: Application [Device: PLCLogid] - New ~
POU  Location Instance Path Tasks Condition  Hit Count Condition Current Hit Count  Watched Values Last Updated
5% Devices 1 pous
[B messages -Total s emor(s),0 warming(s), 1 messag
Lastbuid: €3 0 ® 0 Precompile ] Project user: (nobody) [%]
]
Figure 3- 28: PLC_PRG tab programming window
2. Inthe Toolbox window on the right, select the input component and drag

it to the CFC editing area.

Result: Added the unnamed ??7? component.

3. Inthe CFC editing area, click the ??? component, and then click |_| to

open the Input Assistant. In the variable category, please select the
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9.

variable rTempActual from Application > GVL.
Result: The input name is GVL.rTempActual.

As in Step 3, create another input with the name of the global variable
GVL.rTempSet.

Create another input, and then click ??7? in addition, replace them with

the name rHysteresis.

Result: Because this is not the name of a known variable, the Declare

Variable dialog opens. The name is already used in the dialog.

In the Declare Variable dialog, specify Data Type with REAL and

Initialization value with 1. Click OK.
Result: The variable rHysteresis appears in the declaration editor.

In the ToolBox view, select Box element and drag it to a point in the CFC

editor.

Result: The POU opens in the CFC Editor.

Replace ??? with ADD.

Result: The POU adds all inputs that are connected to it.

Connect the GVL.rTempSet input pin to the ADD operation block.

10. As the above steps, connect the rHysteresis input pin to the ADD

operation block.

Result: rHysteresis and GVL.rTempSet become the input of ADD

operation block

11.1f you want to move a component in the editor, click the blank area in the

component or click the outer frame to select the component (red box)

and drag it to the position you want.

12.In order to compare the sum of GVL.rTempActual and GVL.rTempSet

and rHysteresis, create another GT operation block on the right side of
the ADD operation block.

Result: The operation of the GT operation block is as follows:

“IF (upper input > lower input) THEN output := TRUE;”
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13. GVL.rTempActual input is connected to the upper pin of the GT

calculation block.

14.ADD operation block output pin is connected to the lower pin of GT

operation block.

15.In this step, create an arithmetic block on the right side of the GT

arithmetic block, which will be based on the input conditions.

(Set-Reset) Start/stop the cooling compressor. Press Enter in the 777

field of the operation block.
Result: Open the declare variable dialog.

16. Declare that the variable name is SR_0 and the data type is SR. Click
OK.

Result: The SR function block from the standard library is instantiated.
(Input) SET1 and RESET appear.

17.Connect the output pin on the right side of the GT operation block to the
SET1 input of the SR_0 function block.

Result: SR can set the Bool variable from FALSE to TRUE, and vice
versa. When the input SET17 condition is met, the Boolean variable will
be set to TRUE. When the RESET condition is met, the variable will be
reset. Here is an example of setting GVL.xCompressor as a Bool

(global) variable.

18. Create an output component and assign it to the global variable
GVL.xCompressor. Pull out the connecting wire between

GVL.xCompressor and SR output pin Q7.

Now specify a condition under which the compressor should be turned off
again (under this condition, the RESET input of the SR function block will
get a TRUE signal). To do this, please make an opposite condition; use

SUB (subtraction) and LT (less than) operation blocks.
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Flle Edit View Project CFC Buld Online Debug Took Window Help A d
bed & [ (=l
- . e x PLCPRG x | @ WL -
= Unoited? e PROGRAM PLC_PRG = ‘ -
= (@ pevice 9
Scope  Mame Address  Datatype Initislization Comment  Attributes (]
o Hardware P P
= A Network Configuration Hoo# v sRo R
A, EtherCAT Fiter Z 4 VR RTRIGO R_TRIG
= [l P toge 3 VAR rhysteresis REAL 10
= Application
@ on
) Library Manager
PLC_PRG (PRG)
= (& Task Configuration ==
2 EthercaT_Task L
=2 MainTask
@) ric_rre
[T EthercAT Master (AX-8:0EPD Series EtherCAT Master) GVL rTempActual
=2 Buitin
Buitin_DIO (Builtin_DIO}
(@ suitn D10 uttn 010) GVLTempSat GVLxCompressor
Buitin ader (Bulkln_Puise_Encoder)
2 softhotio is Pol

k[-E]Q] [100% @] <
Breakpoints -8 x
Application:  Application [Device: PLC Logic] - {New ~

POU  Location InstancePath  Tasks  Condition  HitCount Condition Current Hit Count  VWatched Values Last Updated

Last buid: £ 0 & 0 Precompile @ Project user: (nobody’ %]

Figure 3- 29: Complete window of CFC implementation language to
describe functionality

Creating a POU for signal management in the ladder diagram editor

In another POU, user will now implement the signal management for the alarm
buzzer and for switching the lamp on and off. The ladder diagram (LD)

implementation language is suitable for this.
Handle each of the following signals in their own networks:

e When the compressor runs too long because the temperature is too
high, a continuous acoustic signal sounds.
e When the door is open too long, an intermittent signal sounds.

e The lightis on as long as the door is open.

1. Below Application in the device tree, create a POU object of type
Program using the Ladder Diagram (LD) implementation language.

Specify the name Signals for the program.
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== Coaling -
= [f] AX_8xEPQ_Series (AX-8xxEPO Series) Communication Settings SEN
=81 PLC Logic
s . Applications
o]
L2 :pllc Y cut
G
m lb Copy Backup and Restore
5 Paste
@ Tag Files
& K Delete
= A Network Cd Refactaring » Log
A EtherC.
o Hardware [ Properties... M Alarm Configuration...
[ EthercaT | i Add Object 3 | Application...
= BuiltT i
3 EEiI B”_m &) Add Folder.. dor=lroups
uilttn | ) )
 Edit Object Cam table...

[ Buitin |

2 SoftMotion

2

Edit Object with...
Login

Delete application from device

<

CMC program...
CNC settings...

Data Sources Manager...

DUT...

External File...
Global Variable List..
Image Pool...

Interface...

Metwork Wariable List (Receiver)...
Metwork Wariable List (Sender)...

Persistent Variables...

POU_.

|58 Devices |[[) PoUs

E] Messages - Total 6 error(s), 0 warning(s), 1 message(s)

BRPEEA8E L DEDS ABRGeRI0

Le

Bidan

POU for implicit checks...

Recipe Manager...

Redundancy Configuration...
Symbol Configuration...

Text List...

Trace...

Trend Recording Manager...

Unit Conwversion...
Visualization...

Visualization Manag

er...

Figure 3- 30: Adding POU
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2.

Add POU *
@ Create a new POU (Program Organization Unit)

Name

|5ignal

Type
@ Program
(C) Function block
Extends

Implements

Accessspedifier

Method implementation language
Continuous Function Chart (CFC)

O Function

Return type

Implementation language
Continuous Function Chart (CFC) ~

Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FED

Ladder Logic Diagram (LD
Sequential Function Chart (SFC)
Structured Text (ST)

Figure 3- 31: Choosing implementation language

Result: Signals is listed in the device tree next to PLC_PRG. The ladder
diagram editor opens in the Signals tab. The declaration editor appears
in the upper part, the Too/Box view to the right. The LD contains an

empty network.

Add a new network to the POU: "When the compressor runs for too long
and does not reach the target set temperature, an acoustic signal will be
issued." To do this, insert a TON timer function block. After a specified
period of time, it will switch the Boolean signal to TRUE. Select TON
under the function block in the toolbox, and then drag it to the empty
network and the start from here box is displayed. Release the mouse

button when the arrow turns green.

Press Enter: User have confirmed the instance name. The Declare

Variable dialog opens (Auto Declare).
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Auto Declare >

Scope Name Type
VAR v |TON_E| | |TON v| 5

Object Initialization Address

Signal [Application] W | | e | |

Flags Comment
[ consTaNT
[JrETAIM
[CIPERSISTENT

Figure 3- 32: Declare variable

4. Click OK to confirm the dialog.

Result: Now the inserted POU TON is instantiated with the name
TON_0. Moreover, the top input is displayed by default as a contact
preceding the POU.

NOTE: To read the help for the function block TON, place the cursor
in/on the POU in the “TON” string and press F1.

5. Now user program so that the function block is activated as soon as the
cooling compressor starts to run. For this purpose, name the contact at
the upper input of the POU GVL.xCompressor. User have already

declared this Boolean variable in the GVL Glob_Var.

NOTE: When user begin to type a variable name at the input position,
user automatically get a list of all variables with names that begin with
the typed characters and can be used at this point. This assistance is a

default setting in the DIADesigner-AX options for smart coding.

6. Insert the signal that is to be activated. To do this, drag a Coil from the
Ladder Diagram Elements toolbox category to the output Q of TON
POU. Specify the name GVL.xSignal for the coil.

7. Define the time from the activation of the POU TON_0 until the signal

should sound. This definition takes place via the variable
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GVL.timAlarmThreshold, which user insert for this purpose at the input
PT of TON_0. To do this, click the fine-edged box to right of the input pin

and enter the variable name.

8. Select the POU TON and click Remove unused FB call parameters in

the context menu.

Result: The unused output ET is removed.

GVL.xCompressor
Il
U

GVL.timAlarmThreshold

GVL.xSignal

()

Cut

Copy
Paste
K Delete

Browse >

i%  Insert Contact (right)

fF Update parameters

|:£F Remove unused FB call parameters I

Figure 3- 33: Remove unused FB call parameters

9. In the second network of the LD, program so that the signal sounds
intermittently when the door is open too long. In the editor window, click

below the first network. In the context menu, click /nsert network.
Result: An empty network with the number 2 appears.

10. As in the first network, implement a POU TON for time-controlled
activation of the signal. This time it is triggered by the global variable
GVL.xDoorOpen at the input IN. At the input PT, add the global variable
GVL.timDoorOpenThreshold.

11.In addition, from the library Unit, add a POU BLINK at the output Q of the
POU TON in this network and instantiate it as Blink_0.

12.The POU BLINK_0 clocks the signal forwarding Q and therefore
GVL.xSignal.

First, drag two Contact elements from the Too/Box view to the OUT
output of the POU. Assign the variable TON_1.Q to the contact directly

39



Chapter 3 DIADesigner-AX

after the output Q and the global variable GVL.xDoorOpen to the second

contact.

13.Insert a Coil element after the two contacts and assign the global

variable GVL.xSignal to it.

14.To do this, declare the local variable timSignalTime : TIME := T#1S; and

insert this variable at the inputs TIMELOW and TIMEHIGH. The cycle
time is 1 second for TRUE and 1 second for FALSE.

15. Select the POU TON and click Remove unused FB call parameters in

the context menu.

Result: The unused output ET was removed.

16.In the third network of the LD, program so that the lamp lights up as long

17.

18.

as the door is open. To do this, insert another network. In that network
on the left, insert a contact GlobVar.xDoorOpen, which leads directly to

an inserted coil GVL.xLamp.

DIADesigner-AX processes the networks of an LD in succession. Now
install a jump to Network 3 at the end of Network 1 in order to ensure

that either only Network 1 or only Network 2 is executed:

Select Network 3 by clicking in the network or in the field with the
network number. In the context menu, click /nsert Label. Replace the text
Label: in the upper left part of the network with DoorlsOpen:

Select Network 1. In the ToolBox view, in the Common category, drag a
Jump element to the network. Place it on the Add output or jump here

box that appears.

Result: The jump element appears. The jump destination is still

specified as ?77?.

Select 2?2 and click [..]. Select DoorlsOpen from the possible label

identifiers and click OK to confirm.

Result: The label to Network 3 is implemented.

40



Chapter 3 DIADesigner-AX

The LD program now looks as shown in the following figure:

Fle Edt View Projet FADADAL fuld Orine Debug Tooh Window Help [3
1@ & S EBREX MK R YN -

ToH_3 BLIN
T Blisk | TON1.0  GVL.xboartpen GVL.xSignal
of—{emase  our I I
tin Puse_Frc ov. OpeaThreshold —rr
s1gna1Tine —{roion
tS1gnalTine — TIMEHIGH
DoorTsdpent
GVL. xDoorope GVL. xLanp
it {
LIEIEUETEY -}
Breakponts L]
Aopication: Appieaten Desice: FC Loge] e -
»||POU  Location instance Path  Tasks  Condition HitCount Condition CumentHit Count  Watched Values Last Updated
32 vevees )
a8

Figure 3- 34: LD program

Calling the Signals program in the main program

In our program example, the main program PLC_PRG should call the Signals

program for signal processing.
1. In the device tree, double-click PLC_PRG.
Result: PLC_PRG opens in the editor.

2. In the ToolBox view, drag a Box element to the editor of PLC_PRG.

3. Using Input Assistant, add this POU from the POU Calls category to the

call of the Signals program.
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I GYLrTempichal  —
ZA_I
ar R
[ GV Tempbet  |—— | ApD | —=ET1 an | GViaCompressar

—— — RESET
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Figure 3- 35: Call signal

Input Assistant x
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1item(s) found.

MName Type
if] signal PROGRAM
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Filter |None ~
Insert with arguments Insert with namespace prefix

Documentation

PROGRAM Signal
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Figure 3- 36: Input assistant
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Figure 3- 37: Creating signal to LD

Creating an ST program block for a simulation

Since the application in this example project is not linked to real sensors and
actuators, user must now also write a program for the simulation of rises and
falls in temperature. This will allow user to monitor the operation of the

refrigerator controller afterwards in online mode.

User can create the simulation program in structured text.

The program increases the temperature until the main program PLC_PRG

determines that the temperature set point has been exceeded and activates the

cooling compressor. The simulation program then lowers the temperature again

until the main program deactivates the compressor once more.

1. Under the application, insert a POU of the type Program and the

implementation language ST and with the name Simulation.

2. Implement the following in the ST editor:

PROGRAM Simulation
VAR

T1: TON; /[The temperature is decreased on a

time delay, when the compressor has been activated
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P_Cooling: TIME:=T#500MS;

xReduceTemp: BOOL; //Signal for decreasing the
temperature

T2: TON; //The temperature is increased on a
time delay, when the compressor has been activated

P_Environment: TIME:=T#2S; //Delay time when the door is
closed

P_EnvironmentDoorOpen: TIME:=T#1S; //Delay time when the door is
open

xRaiseTemp: BOOL,; //Signal for increasing the
temperature

timTemp: TIME; /[Delay time

iCounter: INT;
END_VAR
iCounter := iCounter+1, /I No function, just for demonstration purposes.

// After the compressor has been activated due to TempActual being too high,
the temperature decreases.

I/l The temperature is decremented by 0.1°C per cycle after a delay of
P_Cooling

IF GVL.bCompressor THEN
T1(IN:= GVL.bCompressor, PT:= P_Cooling, Q=>xReduceTemp);
IF xReduceTemp THEN
GVL.rTempActual := GVL.rTempActual-0.1;
T1(IN:=FALSE);
END_IF
END_IF

//If the door is open, the warming occurs faster; SEL selects
P_EnvironmentDoorOpen

timTemp:=SEL(GVL.rDoorOpen, P_Environment, P_EnvironmentDoorOpen);

/If the compressor is not in operation, then the cooling chamber becomes
warmer.

/[The temperature is incremented by 0.1°C per cycle after a delay of tTemp
T2(IN:= TRUE, PT:=timTemp, Q=>xRaiseTemp);
IF xRaiseTemp THEN

GVL.rTempActual := GVL.rTempActual + 0.1;
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T2(IN:=FALSE);
END_IF

NOTE: The use of a visualization is recommended for convenient operation and
monitoring of the entire control program. A visualization created with
DIADesigner-AX is installed in the completed sample project for this tutorial,
which is provided with the standard DIADesigner-AX Visualization installation
(Projects directory). User can load this project to the controller and start it to

see it working together with the visualization.

On starting, the Live_Visu starts up with an illustration of the refrigerator that
reproduces the operation of the simulation program without user having to
make any entries. However, user can bring about the opening and closing of
the door with a mouse click the on/off switch and it is possible to adjust the
temperature preset on the needle of the rotary control. We will not deal with the
creation of the visualization in the context of this tutorial. An appropriate tutorial

is planned in the context of DIADesigner-AX Visualization help.

File Edit View Project Build Online Debug Tools Window Help Y
BEE& v ot R@X (MM R 9y ta- 7| | 05

Devices >3 x PLC_PRG @ on ) singal Simulation X ~ || ToolBox v 3 x

=) Untitied7 B_Cooling: TIME:=T#500MS; A
= (i pevice (ax-BxxEP0 Series) *Red ;
@ Herdware Configuration ine delay, vhen the sompressor has besn activat
= A Network Configuration
A EtherCAT Fiter
= [0 PLC Logic
=&} Appiication
@ o
P Library Manager

100% [ v
) >

& EtherCAT_Task.
= & MainTask
&) pc PRG
[ EtherCAT Master (AX-8xxEPO Series EtherC.
=% Buitin

(@ suitin (Builttn_DIO)
[ suitin_pulse_Encoder (Builttn_Puise_En| 11 END_IF
" Softviotion General Axis ool :

1] TON_1 (IN:=FAL
22 END_IF

0% [

Breakpoints v B X
Applcation:  Application [Device: PLC Logic - ifNew -

5|| POV Location InstancePath  Tasks  Condition  Hit Count Condition  Current Hit Count  Watched Values Last Updated

Lastbuid: Q0 ® 0  Precompie \/ @ Project user: (nobody) NS Ln18 Col18 Ch1g ]

Figure 3- 38: Creating ST program
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Defining the programs to be executed in the task configuration

The default task configuration contains the call for the main program
PLC_PRG. For our sample project, user also need to add the call for the

Simulation program.

1. Inthe device tree, drag the Simulation entry to Main Task below Task

Configuration.
Result: The Simulation program is inserted into the task configuration.

2. To view the task configuration, double-click the Main Task entry to open
the editor.

Result: In the table in the lower part of the editor, user will see the POUs
that are called by the task: PLC_PRG (entered by default) and
Simulation. The call type of the task is Cyclic at intervals of 20
milliseconds. In online mode, the task will execute the two POUs one

time per cycle.

Fle Edit View Project Buld Online Debug Tools Window Help

Y
BFEE S - LR R =Rl R ]
>~ 3 X PLC_PRG @ o 9 singal Simuation & MainTask x v || ToolBox -1 x
|| confiquration
priority (0.31 |1
A Type
=80 picLogic @ cydlic o] mterval (e.0. t2200ms) [20 ms v
=) Application
@ o Watchdog
D Library Manager lenabie
PLC_PRG (PRG)
Simulation (PRG) Time (e.g. t¥200ms)
Singal (PRG
1 srgal 625 Sensitivity
-
& smulation o Add Call ¥ Remove Call (# Change Call Move Up & Move Down Open POU
PLC_PRG
a POU Cammen t
[ EtherCAT_Master (AX-8xxEPO Series EtherC/
ERP B smuation
@ suit n_DI0) ERL
i Buit der (Builtin_Puise_Enc|
" Softhotion General Axis Pool
ereakponts -2 %
Applcation: Application [Bevice: PLC Logid] ~ {fiven -
5| POU  Location InstancePath  Tasks  Condition Hit CountCondition Current Hit Count  Watched Values Last Updated
|5 Devices | () PoUs
E Messages - Total 6 error(s), 0 warning(s), 1 message(s)|
Lastbuild: © 0 0 Precompie o/ e Project user: (nobody) ]

Figure 3- 39: Task configuration main task
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Debugging the application program

During the input of code, DIADesigner-AX immediately alerts user to syntax
errors by a red wavy line underneath the text concerned. Press F11 to have the
entire application checked for syntax. The result of the check is shown in the
message view. If necessary, open the message view using View > Messages
command. User can then select a message and jump to the corresponding

point in the code with the F4 key.

User can only load an error-free application to the controller afterwards.

3.3.1.8 Download and Upload

Downloading the application to the PLC

NOTE: Refer to Debuqqing the application program. The application has been

compiled without errors.
1. Click Online > Login.

Result: A dialog prompt opens to ask whether or not the application

should be downloaded to the controller.

File Edit View Project FBD/LD/IL Build | Online | Debug Tools Window Help
A @ & o § 0@ X ;9 Login ARFS Jru.cmmm PLC Logic] - " w
L3 o |

Figure 3- 40: Downloading application to PLC

2. Click Yes.

Result: The application is downloaded to the controller. The entries for
the controller and the application in the Devices view are highlighted in

green. Stop appears after the Application object. The status of the

controller appears in the taskbar: . stoP
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Figure 3- 41: Controller stop status

Starting the application

If user have followed this tutorial precisely up until now, then user can use

Application on the PLC Device.

In the Devices view, in the context menu of the Application object, click Start.

Result: The program starts running. The entries for the controller and the

application in the Devices view are highlighted in green. Run appears after the

Application object. The current status of the controller appears in the taskbar:

RUN

Devicss > 8 X ) sgw | [5] Smuaton (@ pevice x
= 3 Cooing =
= 7] Dewice [connected] (AX-BEPD Series) ttings |
= 8 PcLoge
- 1 Apphication [run] -
“
) Livary Manager T
@ pLc_pre pro)
= & ManTask (IEC-Tasks) s
&) semulotion
8] pc_rrG
A [f] EtherCAT_Master (AX-BEPQ Series EtherCAT Master)
= 5% —
@ Buitin_DIO (Bultin_DIo)
_ a ghts
@ buitin_Puise_Encoder (Buitin_Pulse_Encoder)
"3 SoftMobon General Axs Pool oht
s
< ts
L 5 Devices <
Messages - Total 0 error(s), 0 warming(s), § message(s)
Build - [© Demoris) [® 0 waming(s) [@ 5 message(s) | X ¥
Watch 1
Device user: Anonymous Lestbuid: 90 0 Precomple /T RUN Program loaded Frogram unchanged Project o

Figure 3- 42: Controller run status
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3.3.1.9 HMI Tag Sharing

DIADesigner-AX supports export of variables. User can define the variables in
DIADesigner-AX and export the xml file of symbol configuration. User can
import the xml to DIAScreen to communicate between controller and Delta HMI

functions. Please refer to Chapter 6: HMI Interactive for more information.
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Chapter 4: Setting Device Hardware Configuration
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4.1 Configuration

In Hardware Configuration, user can perform functions such as configuration of

modules, parameter settings for modules, simple on-line detection and diagnosis.

Devices v 1

=) Compressor v
= _B AX_8xxEPD_Windows_Series (AX-8xxEP0 Windows Series)
6 |Hardware Configuration
+. A Network Configuration
+ {r_:'ll] PLC Logic
Iﬂ EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)
=2 Builtin
@ Builtin_DIO (Builtin_DIO)
[_"['] Builtin_Pulse_Encoder (Builtin_Pulse_Encoder)

L

Figure 4 - 1: Hardware Configuration

The Hardware Configuration toolbar is shown in the following figure.

Efy &% |EtherCAT

(¥

The functions in Hardware Configuration toolbar are described in the following table:

Figure 4 - 2: Hardware Configuration toolbar

Function Description
£ Click to display module information.
s Click to perform 1/O scan.
EtherCAT e Select Remote I/O network from the drop-down list.
100 (S Enter or select value to zoom-in or zoom-out.

+

[ Click and drag to zoom-in and zoom-out.

100 [ —
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4.1.1 Hardware Module Configuration

In the Hardware Configuration screen, when the device is connected, a small icon
will be displayed on the left of the device to provide information about the device

status:

Online Status

o : The PLC is connected, the application is running, the device is in
operation, and data is being exchanged. The Refresh 1/Os in stop check box

on the PLC Settings tab can be selected or cleared.

e :The PLC is connected and in STOP; and the Refresh 1/Os in stop check
box on the PLC Settings tab is cleared.

e =:The PLC is connected and the application is running. Diagnostic

information is available.

e £i: The device is in preoperative mode and is not running yet. Diagnostic

information is available.

o A: The device is not exchanging data; bus error, no configuration, or

simulation mode.

o : The device is running in demo mode for 30 minutes. When this time has
elapsed, demo mode will expire and the fieldbus will end the data exchange.

e &: The device is configured, but not operational. No data is exchanged.

Example case: CANopen devices when booting and in preoperative mode.

e A: Redundancy mode is active. The fieldbus master is not sending any data

because another master is active.
e @: The device description could not be found in the device repository.

e “a The device itself is running, but a child device is not running. The child

device is not visible due to a collapsed device tree
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4.1.1.1 AX-3 Series Module Configuration:

This section applies to AX-308EAOMA1T, AX-308EAOMA1P, AX-364ELAOMA1T.
Refer the following for example, AX-308EAOMA1T

The AX-308EAOMA1T PLC has a non-backplane design with expansion module

placed only on the right side (+ position) of the device in Hardware Configuration.

Figure 4 - 3: Hardware Configuration of AX-308EAOMA1T

Follow the steps to create configuration for AX-308EAOMA1T:
1. Double-click Hardware Configuration in the Devices tree.
Result: The Hardware Configuration window displays with
e Aplace holder to the right of the device to add I/O modules.

e AProduct List Editor pane to the right of the Hardware Configuration

window.
&8 Hardware Configuration [Device] X v PrT)ductLlstEcitm' v 3 X
By 2% | EtherCAT v 100 [B] == 2

[C] Display All Versions

Product List

Figure 4 - 4: Hardware Configuration device
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2. Click on the CPU expansion placeholder.

Result: Product List displays the list of I/O modules.

& Hardware Configuration [Device] X w || Product List Editor v 3 X

B 24 |EtherCAT  |v 100 (O] = s gl —ﬂ

|:] Display All Versions

Product List
I {8 Analog /O Module
I {@& Digital /O Module

I @ Positioning/Counter Module

Figure 4 - 5: Product list

3. Expand Product List and select the required 1/0 module. Either double-click

on the modules or drag and drop the modules to the placeholder.

Result: The modules are added to the right side of the device as shown in the

following figure.

&8 Hardware Configuration [Device] X ~  Product List Editor v 2 X
G 2% | EtherCAT v 100 [@] =S+ 4 (ﬁ
6\ f:| Display All Versions

Product List

@ Analog /0 Module

@) Digital /O Module

3 [ scouunon [
§5 ASOSAND1P-A @

&3 ASOSANOTR-A

Figure 4 - 6: Adding 1/0 Module

NOTE: Click on the required |0 module. The information about the particular
module is displayed below the Product List pane.
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Product List
@ Digital VO Module
4 @ Analog /O Module
&3 ASO4AD-A
&5 AsosAD-C
&5 AS04DA-A
&3 ASOBXA-A
&3 ASO4RTD-A
&3 ASOSRTD-A
& ASO4TC-A
& AsoeTC-A

8 channels 16 bits analog nput - -107
oT1ov

-57+5V

sV

conversion time = 2ms/channel

Figure 4 - 7: 10 module information

4. Double-click the Network Configuration on the device tree to add RIO Module.

NOTE: AX-300NAOPA1 and AX-324NAOPA 1P do not support adding RIO
modules.

Result: The Network Configuration Editor is as shown below.

Devices v 2 X A, Network Configuration Editor X w | Product List Editor v X
=3 Compressor MIITEER N 80 B - * .
= [ AX_8xxEPO_Windows_Series (AX-810EP0 Windows Series) NEE e ]
o8 Hardware Configuration EtherCAT
= A Network Configuration B ModbusTCP/EtherNetiP AllVendors ﬂ
7 A, EtherCAT Filter J&; [ Modbus (7] Display Al Versions
= &0 pLc Logic ;945@ I canOpen
= €2 Application Ny Product List
{* X8 v
& I W0 PLCs
(i Liorary Manager
[@] Motion_PRG (PRG) I @ Fieldbuses

9 signal (PR),
= [ Task Configuration
=2 EtherCAT Task
&) Motion_PRG
[ EtherCAT_Master (AX-8xXEPO Series EtherCAT Master)
=3 Buitin
[ Builtin_DIO (Builtin_DIO)
(i Builtin_Pulse_Encoder (Builtin_Puise_Encoder)
"3 SoftMotion General Axis Pool

Figure 4 - 8: Add RIO module from network configuration

5. Expand the Product List on the right side of the screen. Fieldbus> EtherCAT>
R1-EC> R1-EC5500 EtherCAT to E-BUS adapter Module. Double-click R1-
EC5500 or drag R1-EC5500 to enter the Network Configuration Editor.
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Result: Network Configuration Editor is shown in the figure below:

A, Network Configuration Editor X ~  Product List Editor v X
@ 3 b 80 [g] —4— +
Al [~
Al Vendors [~
QQ"::- D Display All Versions
*5’:*’ ] Product List
V‘o§
I W@ PLCs
T 4 G Fieldbuses
AX_SxxEPD 4 G EtherCAT
_Windows OR
_Series I @ ASD
4« @ RI1-EC
“ E e R1-EC5500 EtherCA
[ v sre '\@
= I @ RTU-ECAT
e - = .
= I @ VFD
___A/"’;- I @ EtherNetIP
el I @ Modbus
e %

I @ Modbus TCP

Figure 4 - 9: Add R1-EC EC5500 to the network configuration Editor

6. Connect this R1-EC5500 to the same yellow EtherCAT line as the master

station.
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R1-ECS500
EtherCAT
to E-BUS
adapter

Figure 4 - 10: R1-EC5500 is connected to the main station EtherCAT line

Go back to the AX-308EAOMA1T Hardware Configuration screen and you can

see the RIO Coupler module is displayed under the I/O module. Same as I/0O

modules, users can click the reserved position (+) on the right to add RIO

modules, as shown in the figure below.

o8 Hardware Conf

on [AX

1A1T] X

~ | | Product List Editor v X

By 2% | EtherCAT v

100 (] =

D Display All Versions

Product List
I 8 Analog l/0 Module
I {8 Digital /O Module

[ @ Positioning/Counter Module

Figure 4 - 11: Add RIO Module
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Result: In the AX-3 series hardware configuration, up to 64 RIOs can be added.

Device Group Menu

The device group menu provides the option to cut, copy, paste, and delete the
module.

Function Description

Cut Cut the module and paste to other place

Copy Copy the module and paste to other place
Paste Paste the cut or copy module

Delete Delete the selected module

§ Cut Ctrl+X

D Copy Ctrl+C

:.: Delete Del \

» Lﬁl’ll

+

B’EET R

[
.
E {
‘
| i

Figure 4 - 12: Device Context Menu - AX-308EAOMA1T

4.1.1.2 AX-8xxEPO Series Configuration:

This section applies to AX-8xxXEPO Linux series and AX-8xxEPO Windows series.
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AX-8xxEPO Windows series as an example.

The AX-8xxEPO series PAC does not support the expansion of modules. User can

add only RIO modules in Hardware Configuration in the case of AX-8xxEPO series.

‘8 Hardware Configuration [AX_8xxEP0_Windows_Series] X
B &

Figure 4 - 13: Device Context Menu - AX-8xxEPO series

Follow the steps to create Hardware Configuration for AX-8xxEPO series:

1. Double-click the Network Configuration in the Devices tree.

Result: The Network Configuration window displays with

e AProduct List Editor pane to the right of the Hardware Configuration

window.

A, Network Configuration Editor X
& 2

EtherCAT
[ ModbusTCP/EtherNetiP
W Modbus

B canOpen

+ || Product List Editor v o x

B &

{AI] Vendors

["] Display All Versions

Product List
I @ PLCs
I @ Fieldbuses

Figure 4 - 14: Network Configuration Window
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2. Expand the product list on the right side of the screen: Fieldbuses>
EtherCAT> R1-EC> R1-EC5500 EtherCAT to E-BUS adapter Module.
Double-click R1-EC5500 or drag R1-EC5500 to enter the network

configuration Editor.

A, Network Configuration Editor X w | | Product List Editor v o X
W 2 kb 80 B + .
- A =
i ] ‘:::‘:c: EtherNetlP [A" Vendors E
Device W vodbus [T Display All Versions
B caNOpen
I Product List
Bon OR ||« wres
WD AX-3
i Ax-8

4 @ Fieldbuses
4 @ EtherCAT

\ @ ASD
4 & RI1-EC
2 ®, R1-EC5500 EtherC.

2 = R2-EC
ety €, RTU-ECAT
R1-EC5500 ) @ VFD
EtherCAT L
o E-BUS B @ EtherNetIP
adapter &, Modhus
@“ Version: Revision=16#00100000
& EtherCAT Slave imported from Slave
< XML: Deita R1-EC55xx.xml Device: R1-

& EC5500 EtherCAT to E-BUS adapter
ModuleR1-EC5500 EtherCAT to E-BUS

v | adapter Module
< >

Lastbuid: @ 0 ® 0  Precompie / @ Project user: (nobody)

Figure 4 - 15: Add R1-EC5500 to the Network Configuration Window

3. Connect this R1-EC5500 to the yellow EtherCAT line.
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R1-ECS500
EtherCAT
to E-BUS
adapter

Figure 4 - 16: R1-EC5500 is connected to the yellow EtherCAT line

4. Double-click the Hardware Configuration in the Devices tree, you can see the
newly added R1-EC5500. Users can click the reserved position (+) on the

right to add RIO modules, as shown in the figure below.

=4} Application
(i Library Manager
[@] Motion_PRG (PRG)
[@ PLc_prG (PRG)
= {8 Task Configuration
= EtherCAT Task
&) Motion_PRG
= MainTask
&) pLC_PRG
= () EtherCAT_Master (AX-8xxEPD Series EtherCAT Master)

=2 Buitin
(i Builtin_DIO (Builtin_DIO)
(i Builtn_Pulse_Encoder (Buitin_Pulse_Encoder)
"3 SoftMotion General Axis Pool

ssoc R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Moduls

Devices v 3 X A, Network Configuration Editor &8 Hardware Configuration [Device] X w | Product List Editor v 3 X
=13 Untitleds || @ 2 |EtherCAT v 100 (O] —
= [ Device (AX-8xxEPO Windows Series) ﬂ
&8 Hardware Configuration i
E- . Network Corfiguation [T Display All Versions
A, EtherCAT Filter Product List
. roduct List
=B pLC Logic
I @ Analog /O Module

I @ Digital /O Module

I @ Positioning/Counter Module

Figure 4 - 17: Add RIO Module
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Device Context Menu of RIO-R1 EC series

The device context menu provides the option to cut, copy, paste or delete the
module.

Function Description

Cut Cut the module and paste to other place

Copy Copy the module and paste to other place

Paste | Paste the cut or copy module

Delete Delete the selected module

@ Delete Del

Figure 4 - 18: Device Context Menu - AX-8xxEPO series

4.1.2 Hardware Firmware Update

With the update of the host and module versions, different controllers may have
different available functions and parameters. DIADesigner-AX provides a device

description file that defines functions and parameters; when the software is installed,
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the latest version of the device description file will be installed into the system. The

version of the device description file will include all the firmware version information.

When there is a need for new functions or parameters, the firmware version of the
hardware needs to be updated. The firmware of the hardware can be updated

through the firmware update function supported by DIADesigner-AX version.

Hardware series currently supporting firmware update:

o AX-308EAOMA1T
o AX-308EAOMA1P
o AX-364ELAOMAIT
o AX-300NAOPA1

o AX-324NAOPA1P

Please follow the steps below to perform the firmware update:

1. On the menu bar, click Tools > Firmware Update.

B Cooling.project - DIADesigner-AX
File Edit View Project  Build Online Debug | Tools | Window  Help

E=a" dh 47 @  Package Manager... E
m Library Repository...
Devices ~ 0 % ﬂj Device Repository...
== Coaling - @ Visualization Style Repository...
= m Device (AX-30BEADMALT) u License Repository...
o Hardware Configuration .
+- A, Network Configuration u L3 Pl
= @[l PLC Loagic Scripting »
= Appl.ication | Firmware Update
m Library Manager
@ Motion_PRG (PRG) Customize...
i) PLC_PRG (PRG) Options...
- Task Configuration Import and Export Options...
=¥ EtherCAT Task
] Motion PRG

Figure 4 - 19: Firmware update path

Result: The firmware Package updater window pops-up.
2. Select the firmware package to be updated in Path.

3. Select the updated device from the Online Device.
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]

Firmware Package

Path: | D:\Codesys\AX-308EAOMA1T Sei |v
Vendor: |

Device Type: 410

Device ID:

Device Version: 04050

Mini FW Version: © 24000

P> Integrity Details

Online Device

Gateway-1/0301.B005 v
Name: AX-308EAOMATT
Device Type: <
Device ID:
Device Version: -

4 Update Progress

Progress:

Update

Figure 4 - 20: Firmware update window

4. After confirming that the device type of the hardware matches the ID, click

Update to start the firmware update.
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5 Firmware Package Updater o

Firmware Package

Path: | D:\Codesys\AX-308EAOMAIT Sel |¥
Vendor:

Device Type: 4100

Device ID: 16F7 027:

Device Version: 04020

Mini FW Version: 04000

D Integrity Details

Online Device
Gateway-1/0301.B005 v
Name: AX-308EAOMAITT
Device Type: 4102
Device ID: 16F7 0313
Device Version: 04020
4 Update Progress

Progress: [

Update

Figure 4 - 21: Firmware update progress

0 Firmware has been updated successfully,

Device will reboot to load new firmware if click ‘Yes'.
Otherwise, the new firmware will be loaded after a power

cycle.

Yes No

Figure 4 - 22: Successful firmware update
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The following table explains the firmware update window options:

Features Description
Firmware package
Select the path where the firmware is stored. After
selecting the firmware file that needs to be updated, the
Path manufacturer/device type code/device ID/device
version number information will be displayed
automatically.
Vendor Firmware package manufacturer
Device Type Firmware package device type number
Device ID Firmware package device ID

Device Version

Firmware package device version number

Mini FM Version

The firmware package is compatible with the minimum
hardware version that can be updated.

Integrity details

Signature verification

Verify the firmware signature file, it will be automatically
verified after the firmware path is selected.

Hash value verification

Verify the firmware hash value, it will be automatically
verified after the firmware path is selected.

Online device

Online device

After clicking browse in the drop-down menu, select the
controller to be updated in the select device window

Name Controller name
Device Type Controller device type number
Device ID Controller device ID

Device Version

Controller device version number

Update progress

Progress

After clicking update, the update progress will be
displayed.
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4.2 AX-3 Series Parameter Setting

The content in this chapter is applicable to the following models. The following will

use AX-308EAOMA1T as an example of operation.

Motion PLC Logic PLC

AX-308EAOMALT, AX-308EAOMALP,
AX-364ELAOMALT

AX-300NAOPA1, AX-324NAOPA1P

After completing Hardware Module Configuration, user can set the device & module
parameters with the help of Parameter Setting. (For more information on the
hardware and operations of the CPU or modules, refer to Catalogs, Hardware

Manual and Operation Manual.)

Before the performing Parameter Setting in a device, user have to refer to the
Operation Manual. User have to make sure of the facts that affect the CPU module
and the whole system, to prevent damage to the system or staff. Parameter Settings

are not effective until they are downloaded to the CPU device module.

4.2.1 System Parameter Tab

Double-click on the AX-308EAOMA1T series to open the system-setting page. The

Communication Settings tab displays by default as shown in the following figure.
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@  Hardware Configuration [Device] [{ Devie x

| Communication Settings Scan Network... | Gateway - | Device -

Applications

Backup and Restore

Files 2 ® 0

Gateway

Log

- ‘ ‘INELRPCUDM
PLC Settings IP-Address:

localhost
PLC Shell

Port

1217

Users and Groups

Access Rights

Symbol Rights

Runtime Clock Configuration

System Parameters

Task Deployment

Status

Information

Your device can be secured. Learn more...

Figure 4 - 23: Communication Setting

Click the System Parameters tab. The device parameters are displayed as shown in

the following figure.

Information

@ Hardware Configuration [Device] [f] Device x
=
Communication Settings Parameter Type Value Description
] § CPU module Stop when 1/0 Module Mo Response Enumeration of BOOL Stop
Applicati
pplications & CPU module Stop when I/O Module Occurred Error Enumeration of BOOL Keep Run Keep Run

@ IO module CONFIG by Manual Max when Power On Enumeration of BOOL Manual Manual
Backup and Restore

 Select Action when 24V dc Input unstable Enumeration of BOOL Continue Running wh... Continue Running wh...
Files @ Show Battery Low Voltage Error Enumeration of BOOL Enable Enable
Log
PLC Settings
PLC Shell
Users and Groups
Access Rights
Symbol Rights
Runtime Clock Configuration
System Parameters
Task Deployment
Status

\

Figure 4 - 24: System Parameters

The System Parameters tab displays the following parameters:
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Item Description
Parameter | Parameter name, not editable
Type Data type of the parameter, not editable
Initially displays the default value of the parameter, directly or the
corresponding symbol name. Non-editable parameters are
Value displayed in light gray. If the parameter is editable user can open

an input field, a drop-down list or a file selection dialog with a
double-click in the table field and use it to change the value.

Default value

Default value of the parameter defined by the device description,
not editable

Unit

Unit of measure for the value (Example: ms for milliseconds; not
editable).

Description

Short description of the parameter specified by the device
description, not editable.

4.2.2 System Settings Tab (Runtime Clock & IP Address Setting)

Double-click on the AX-308EAOMALT series to open the System Settings Tab

(Runtime Cock & IP Address Setting) to set the controller clock.
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(1] AX_308EAOMAIT X

Communication Settings

Applications

Backup and Restore
Synchronized Files
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights

Symbol Rights

Runtime Clock

PLC Time: Read PLC Time
Date: 08 February 2021 @]  writePLCTime
Time: |14:33:44 $| | syncwith Local Time
| - Time Zone
PLC Timezone: Read Timezone
Timezone: (UTC+05:30) Chennai, Kolkata, Mumbai, M v Write Timezone
Network

cpswi

IP Address Mode: Static v

IP address: 192 ., 168 . 1 . 5

Subnet mask: 255 , 255 . 255 . O

Default gateway: o .0 .0 .0

System Settings

Obtain DNSserver address automatically

System Parameters

Task Deployment

Status

Information

(® Usethefollowing DNSserver addresses:
Preferred DNS server: o .0 .0 .0

Alternate DNS server: 0 05 8 D S0

Read from PLC

Figure 4 - 25: System Settings Tab

e Runtime Clock:

Item Description
PLC Time Click Read PLC Time to read time information from PLC
Set Date YYYY MM DD and click Write PLC Time to write the Date and
Date time to PLC
Time Set Time and also can sync with local time

e Time Zone:
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Item Description

PLC Time zone Read PLC time zone information form PLC

Timezone Set new time zone and write back to PLC

e Network:

It Contains AX-3 series device network |IP address settings, user can also click to

read PLC settings to update device IP address information.

Network

cpswi
IP Address Mode: Static v
IP address: 192 .18 . 1 . 5
Subnet mask: 255 . 255 . 255 . O
Default gateway: 0 .« 0 ..'0 .« 0

Obtain DNSserver address automatically

(® Usethefollowing DNSserver addresses:
Preferred DNS server: 0« 0 .0 ;0

Alternate DNS server: 0 % 0 S0 % D

Read from PLC

Figure 4 - 26: Netwrok Settings

4.2.3 COM Port Setting

Right-click AX-308EAOMALT Device and choose Add Device and select Fieldbus>
MODBUS> MODBUS Serial Port to add Delta._ MODBUS_COM Device.

User can set the MODBUS serial port parameters of the controller on this fieldbus.
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[ Add Device b
Devices ~ o x i
=5 unoseds ~Tn Name [Delta_Modbus_COM_t
=[] Ax_308EADMAIT (AX-30BEAOMAIT) Cd  Action
o Hardware Configuration (® Append device () Update device
= j. Metwork Configuration
A EtherCAT Filter |St’ing for a fultext zearch | Vendor | <Al vendors:> i
By
a0 A, ModousCOM Fitter Name Vendar Wersion Description ™
= PLC Logic ]
o gl_ " Fi m Delta LocalBus Master Delta Electronics, Inc. 0.30.0.4 Delta LocalBus
= ication
& App i m DMC_Axis_Group Delta Electronics, Inc. 0.30.3.0 Axis Group Mot
m Library Manager L4 . )
m Fieldbuses
= @ Task Configuration -
+ - pyty EtherCAT
7% EtherCAT Task PL
+ - HB Ethernet Adapter
=@ Buittin_10 (Builtin_10) —
+ - == EtherNet/TP
[ oo (o1o) Py
A i+ ﬁ Home&Building Automation
= m Delta_LocalBus_Master (Delta LocalBus M: -
u = - ¥eil Modbus
[ asosano1P_a (asosan0 1P-) - )
= Wil Modbus Serial Port
[ AsosAD_B (As08AD-E) : )
Al m Delta Modbus COM Delta Electronics, Inc. 0.40.0.0 Delta serial por
m ASOBANOIT_A (ASOBAMNDIT-A) . .
odbus - Smart Software Solutions Gm .5.15, serial \
(] EthercaT Master_Softvotion (EtherCAT i Modbus com 35 - Smart Software Solutions GmbH ~ 3.5.15.0 A serial COM P
= er aster_SoftMotion (EtherCAT || | o) || o o
- - Sy Profinet 10 v
= m R1_EC5500 (R1-EC5500 EtherCAT to 1 & 2
[T ri_EC5142 (RI-ECE142 16-ch Si L1
7 r1 EC70F2 (R1ECTOFZ 16-ch 2¢ Group by category [] Display all versions (for experts only) [] Display outdated versions
|Eﬁ Delta_M.odbus_COM (Delta Modbus COMj S [  Name:Delta Modbus oM
‘& SoftMotion General Axis Poal Vendor: Delta Electronics, Inc.
- ﬂi Device (AX-8xxEP0 Series) Ta Categories: Modbus Serial Port -
o Hardware Configuration Version: 0.40.0.0 %
= A, Network Configuration st Order Number: - =
A, EtherCAT Filter Description: Delta serial port of Modbus
I
=2l FLC Logic *
=ik Application ]
ﬂﬂ Library Manager
PLC_PRG (PRG)
4 @ Task Confi . Append selected device as last child of
Zs¢ tonfiguration AX_308EAOMAIT
k2 EtherCAT Task
= @ MairTask &  (You can select another target node in the navigator while this window is open.)
&) PLC_PRG
= [ FtherCAT Master (A¥-RiwxFP0 Series Fthe ¥ Sl B Close
£ >

Figure 4 - 27: Setting Delta_MODBUS_COM

e General

4.2.3.1 Tab Delta MODBUS COM

User can set the serial port parameters of the controller on this page, such as
selecting COM Port (RS-232/RS-485) and setting the communication format.
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[f] Delta_Modbus_coM x

General

Serial Port Configuration
Status

COM Port R5-232 b
Information

Baudrate 9600 v

Parity Even £

Data Bits F b

Stop Bits i =

Transmission Mode (O RTU (@) ASCHI

Figure 4 - 28: Delta_MODBUS_COM - General tab

Functions in the Delta. MODBUS COM — General tab are described in the

table.
Name Description
COM Port Communication RS-232/RS-485
interface
Baudrate Tandem ﬁ;ﬁgsm'ss'on 9600/19200/38400/57600/115200
Parity Parity None/Odd/Event
7/8 (when selecting RTU
Data Bits Data length communication format, the length
must be 8)
Stop Bits - 1 bit/2bits
Transmission Mode | Transmission mode RTU/ASCII
o Status

User can monitor the status of MODBUS Serial port in the
Delta_ MODBUS_COM - Status tab as shown in the following figure.
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[ pelta_Modbus_cOM x

General

Information

ModbusSerial

Running

Figure 4 - 29: Delta_MODBUS_COM - Status tab

¢ Information

Delta MODBUS COM - Information tab displays -- Device information,

including Device ID, Type, Vendor etc.

[f] pelta_modbus_coM x
General

Status

||Inf0rn'|ati0n

General

MName: Delta Modbus COM

Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Port

Type: 40001

ID: 16F7 3702

Version: 0.30.1.0

Order Number: -

Description: Delta serial port of Modbus

Figure 4 - 30: Delta_MODBUS_COM - Information

4.2.3.2 Tab Delta MODBUS Master COM Port

The Delta MODBUS Master COM Port function is used to set the entry when the AX-

3 series controller is used as the MODBUS master station.

AX-308E series not only provide the MODBUS standard communication, but also
covert the address of Delta PLC controller (X, M, D devices etc), which can save
user looking up address table. Right-click Delta MODBUS COM and choose Add

device in MODBUS Serial Master to add Delta MODBUS Master COM port to project

tree.

74



Chapter 4

DIADesigner-AX

@ Add Device p 3
B AR X Name [Delta_Modbus_Master_COM_Port
=) Compressor vla .
= () AX_308EAOMAIT (AX-308EAOMAIT) 5 <
& Hardyare Configwaton @ Appenddevice (O Insertdevice  Flug device (O Update device
9y Mok Coriiglion [String for » fultext search ] Vendor [ <alvendors> 7]
A, EtherCAT Fiter
A ModbusCOM Filter Name Vendor Version  Description
= 80 pLc Logic = (@ Fiedouses
= € Appicaton = Wt Modbus
U Library Manager + W Modbus Serial Device
@) Motion_PRG (PRG) = W Modbus Serial Master
= (&8 Task Configuration Delta Modbus Master COM Port . ics,Inc.  1.0.0.1  Delta Serial Port Setti
= 2 EtherCAT Task
S Bl o - ' -
Main
Group by categos Display all versions (for experts onl Display outdated versions
# (i suiltin_IO (Buitin_I0) B Copy [ Groupby category [] Display all v (for experts only) [] Display
Delta_LocalBus_Master (Delta LocalBus Maste b Paste Name: Delta Modbus Master COM Port
# [ EtherCAT_Master_SoftMotion (AX-3 SeriesE{ X Delete D e
Delta_Modbus_COM (Delta Modbus COM) . Version: 1.0.0.1
@ Properties...
"2 SoftMotion General Axis Pool Order Number: - =
AX_BXxEPD_Windows_Series (AX-8xEP0 Window| -1 Add Object g of
8 Hardware Configuration ) Add Folder...
= A Network Configuration Add Device...
| A, EtherCAT Filter Insert Device... nd selected device as last child of
= B0 picroge Disable Device 2)/a_Modbus_COM
= ) Application Update Device. ©  (You can select another target node in the navigator while lﬂdow is open.)
: [3° EditObject 7
e Library Manager T | AddDevice || Close
€ e oo Edit Object with...
S Devices “D POUS Edit 10 mapping
Messages - Total 3 error(s), 0 warning(s), 0 message( Import mappings from CSV...
Export mappings to CSV... Lastbuid: @ 0 ® 0 Precompie Q@ @ Project

Figure 4 - 31: Adding Delta MODBUS Master COM Port to project tree

= () AX_308EAOMAIT (AX-308EAOMA1LT)
i 533 Hardware Configuration
'E A, Network Configuration
#- B0 PLC Logic
¢ () Builtin_IO (Builtin_IO)
- [ Delta_LocalBus_Master (Delta LocalBus Master)

- Delta_Modbus_COM (Delta Modbus COM)

*- @ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Sof

[ |Delta_Modbus_Master_COM_Port (Delta Modbus Master C¢

""" 2 SoftMotion General Axis Pool

Figure 4 - 32: Adding Device
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e General:

i B Delta_Modbus_Master_COM_Port X

General

DeltaModbusSerialMaster I/ General Configuration

Mapping ; oo
Retry Count 3 =

DeltaModbusSerialMaster IEC x : M

i Auto-Reconnect

Status

Information

Figure 4 - 33: Delta_MODBUS_Master_COM_Port

Name Description

Retry Count Set COM Port re-communication times.

After a communication error, CODESYS automatically
Auto-Reconnect | confirms the error and attempts to continue executing the
MODBUS command.

e MODBUS Serial Master /0O Mapping

Delta_Modbus_Master COM_Port B

General Bus Cyde Options
Bus cycle task mdbsComTask >
ModbusSerialMaster [/0Mapping

Status

Information

Figure 4 - 34: MODBUS Serial Master 1/0 Mapping
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Name Description
MODBUS Serial | User can set Bus Cycle Task of MODBUS Serial Master.
Master 1/0 Please refer to the Hardware manual with PLC Settings.
Mapping
Status MODBUS Serial Master operation status.
. Show the current Device information, including Device ID,
Information ) .
type, and Vendor...information.
NOTE:

1. Each MODBUS Serial Port only can add one MODBUS Serial Master and
each MODBUS Serial Master can add 32 MODBUS Slave COM Port.

2. User can add 32 MODBUS Slave COM Port with RS232, but RS232 supports
only 1-to-1 communication. There is only first MODBUS Slave COM Port

operation. RS485 is without this limitation.

4.2.3.3 Tab Delta MODBUS Slave COM port — General

The Delta MODBUS Slave COM Port function is used to set the target slave station
to be connected when the AX-3 series controller is used as the MODBUS master

station.

User can right-click Delta MODBUS Master COM Port and choose Add Device to
add Delta MODBUS Slave COM port under Delta MODBUS Master COM Port.
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Devices

= ) Untitieds
= [ Device (AX-308EAOMALT)

48 Hardware Configuration
= A Network Configuration

(@ Add Device

*l Name ‘Deltanodbus75\ave7COM7Port71

Action

(® Append device () Update device

A, Ethercar F\Ibe.r |5u'|ng for a fulltext search ‘ Wendor | <all vendors> i
A, ModbusCOM Filter
=2 PLC Logic MName Vendor Version Description
=} Application = [ Fieldbuses
m Library Manager = WBE Modbus
[ pLC_PRG (PRG) = Wtt Mndhus Serial Slave
(&8 Task Configuration Hi Delta Modbus Slave COM Part | 0.40.0.0 A generic device that
2 EtherCAT Task
=2 MairTask
& pLc_Pre
% mdbsComTask
+- (4 Builin_IO (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation)
=-[{) Delta_Modbus_COM (Delta Modbus COM)
= ﬂi Delta_Modbus_Master_COM_Port (Delta Modbus Master COM Pnrt){ < >
| m Delta_Modbus_Slave_COM_Port {Delta Modbus Slave COM Port) Group by category  [] Display all versions(for experts only) [] Display outdated versions
"% SoftMotion General Axis Pool
ﬂi Name: Delta Modbus Slave COM Part
Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Slave ¥
Version: 0.40.0.0 P
Order Number: - =
Description: A generic device that works as a Modbus Slave on a serial bus test,
Append selected device as last child of
Delta_Modbus_Master_COM_Port
& (You can select another target node in the navigatar while this window is apen.)
5 = 5
. .
Figure 4 - 35: Adding Delta MODBUS Slave COM Port
e General:

User can set the MODBUS Slave COM Port related information such as

station number, response timeout time, communication device format, etc.

this page.

General

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave IEC
Objects

Status

Information

]B Delta_Modbus_Slave_COM_Port X

General Configuration
L H

Response Timeout [ms] l-ll]l]O
Standard Modbus Devices v

Slave Address [1..247]

Device Type

Figure 4 - 36: Delta_MODBUS_Slave_COM_Port — General Tab

on
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Name Description
Slave Address Slave station number.
Response Timeout Slave response timeout.

Slave type can choose standard MODBUS
communication or Delta specific controller. (If Delta
Device Type series controller is selected, the device and
MODBUS address will be automatically converted to
Delta controller address).

4.2.3.4 Tab Delta MODBUS COM Slave — Channel

User can use this table to define the slave channels. Each channel represents a
MODBUS request packet. At present, each slave station can establish a maximum of

10 packets.

The AX-3 series controller will send MODBUS request packets in order in the table,

and all channels use a MODBUS connection in common.

{J Delta_Modbus_Slave_COM_Port X -

General Name Access Type Trigger READ Offset Length

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave IEC
Objects

Status

Information

Add Channel...

Figure 4 - 37: MODBUS slave channel tab
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As shown above, there is an option to Add Channel in the MODBUS Slave Channel
page.The MODBUS Channel will vary with the Device type set on the General page.

If user choose a Delta specific controller, it will automatically convert the MODBUS
address of the device, eliminating the need to look up.

Modbus Channel

[] Enable

Channel

MName Channel 0

AccessType | Read Coils

Trigger Cyclic ~| (100 ms
Comment

Read Register

Device Address ox0

« Length 1

Error Handling Keep lastValue

oK Cancel

Figure 4 - 38: Standard MODBUS Device

Modbus Channel H

Enable

oK Cancel

Figure 4 - 39: AH Series
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MODBUS Channel Description:

Device Type: Standard MODBUS Device

Mudbus Channel x

Read Colls

Device Address

« Length 1

Frrar Handling Set to ZERO X

OK Cancel

Figure 4 - 40: Standard MODBUS Device

Name Description
Enable Decide whether this channel is effective.
Name Define this channel name.
MODBUS Communication function code:
e Read coils (0x01).
e Read discrete inputs (0x02).
¢ Read holding registers (0x03).
Read input registers (0x04).
Access Type * I 'pu gl_ (0x04)
e Read single coil (0x05).
o  Write single register (0x06).
e  Write multiple coils (OxOF).
e  Write multiple registers (0x10).
e Read/Write multiple registers (0x17).
Cyclic: MODBUS request is triggered according to the set
. cycle time
Trigger . L .
Rising edge: MODBUS request is triggered by a Bollinger
variable, which is defined on the I/O Mapping page.
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Name Description
Application: MODBUS request can be triggered through the
function block MODBUS Channel.
Comment Channel annotations.

Device Address

Delta Series Controller address of Register.

Length

100 registers).

Length of data read/written (Maximum length is 100 coils and

Error Handing

Register data

e SetTo ZERO
e Keep last value

When a communication error occurs, the setting action of

Device Type : AH Series

Enable
Channe
Name Channel 0
Access Type Read Coils
Trigger Cyclic
Comment
Read Coils

Device Address

« Length

Error Handiing

Modbus Channel x

X Coi v 0x0

1

Keep last Value v

OK Cancel

Figure 4 - 41: AH Series

Name Description
Enable Decide whether this channel is effective.
Name Define this channel name.

Access Type Channel read and write actions:
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Name

Description

Read coils
Read registers
Write coils

e Write register
NOTE: The controller will select the corresponding MODBUS
function code according to the type of device being
read/written.

Trigger

Cyclic: MODBUS request is triggered according to the set cycle

time.

Rising edge: MODBUS request is triggered by a Bollinger
variable, which is defined on the I/O Mapping page.

Application: MODBUS request can be triggered through the
function block MODBUS Channel.

Comment

Channel annotations.

Device Address

Device Address of Delta Series Controller.

Length

Length of data read/written (Maximum length is 256 coils and
100 registers).

Error Handing

When a communication error occurs, the setting operation of
the Registers data is performed.

e SetTo ZERO
o Keep last value
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4.2.3.5 Tab Delta MODBUS COM Slave - Init

The Delta MODBUS Slave COM Port function is used to set the entry when the AX-3

series controller is used as a MODBUS slave.

User can use this table to decide whether to write the initial values to the slave's
Coils/Registers after the AX-3 series controller successfully establishes a MODBUS

connection with the slave.

Delta_Modbus_Slave_COM_Port n

General Line | Access Type WRITE Offset Default Value Length Comr
Modbus Slave Channel
Modbus Slave Init
Status

Information

Move Up Move Down Add Channel... Delete... Edit...

Figure 4 - 42: MODBUS slave Init Tab

4.2.3.6 Tab Delta MODBUS Serial Device Slave

After completing the procedure 4.2.3.2 Tab Delta MODBUS Master COM Port to
add Delta MODBUS Master COM Port.Right-click AX-308EAOMALT > Add Device
>MODBUS serial Port> Delta MODBUS COM, and the project tree displays
Delta_ MODBUS_COM _1.

Right-click Delta. MODBUS _COM _1 and select Add device, after that, select Delta
MODBUS Serial Device under MODBUS Serial Device.
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= 5 untitleds
=[] Device (AX-308EADMAILT)

o Hardware Configuration
= j_ Network Configuration
A, EtherCAT Filter
A, ModbusCoM Filter
= Eﬂ PLC Logic
= a Application
m Library Manager
9 pLc_PrG (PRG)
= @ Task Configuration
2 EtherCAT Task
=58 MainTask
] pLC_PRG
#- (] Buillin_I0 (Builtn_IC)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
m EtherCAT_Master_SoftMaotion (EtherCAT Master SOWH)
[ Delta_Modbus_COM_1 {Delta Modbus COM)
= Delta_Modbus_cOM {Delta Modbus COM)
= m Delta_Modbus_Master_COM_Port (Delta Modbus Master COM Part)
[l Delta_Modbus_Slave_COM_Port (Delta Modbus Slave COM Port)
"2 SoftMotion General Axis Pool

4

bl

[ Add Device x
Name |DEHB_MDdbUS_SEHE'_DEViEE
Action
(@) Append device () Insert device Plug device () Update device
|Sh\ng for a fulltext search | Vendor | <l vendors> ~
MName Vendor Wersion Description
= m Fieldbuses
= - ¥l Modbus
= Wil Modbus Serial Device
‘lDeIIa Electronics, Inc. 0.40.0.0 Delta Serial Port Setting «

| m |Delia Modbus Serial Device
/un Modbus Serial Master

<

Group by category [] Display all versions (for experts only) [7] Display outdated versions

m Name: Delta Modbus Serial Device
Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Device
Version: 0.40.0.0

Order Number: -

Description: Delta Serial Port Setting of Modbus Slave

Append selected device as last child of
Delta_Modbus_COM_1

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

Close

Figure 4 - 43: Adding Delta MODBUS Serial Device

Devices

=y

= ;]] Compressor

x

T lB AX_303EAOMAIT (AX-308EAOMAI1T)
o
A
20
+ |ﬂ
i
(@
=-({

Hardware Configuration

Network Configuration

PLC Logic

BuiltIn_IO (Builtin_IO)

Delta_LocalBus_Master (Delta LocalBus Master)

EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master So

Delta_Modbus_COM (Delta Modbus COM)

l_ﬁ Delta_Modbus_Master_COM_Port (Delta Modbus Master CC
ij] Delta_Modbus_Slave_COM_Port (Delta Modbus Slave C

Delta_Modbus_COM_1 (Delta Modbus COM)

(1) |Delta_Modbus_Serial_Device (Delta Modbus Serial Device)

SoftMotion General Axis Pool

+

= @
2

Figure 4 - 44: Devices - Delta MODBUS Serial Device
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General

User can set the station number of the AX-3 series controller and the allowed

Coils/Registers section on this page. If MODBUS Serial Master uses Delta specific

communication protocol, all sections can be accessed without restrictions.

\_—Tj Delta_Modbus_Serial_Device X

General
Serial Port Setting
Delta Modbus Serial Slave Device
1/0 Mapping COM ID 1

Status

Information Address Information Setting

Holding Register

%MW

%MW Quantity

Modbus Start Address
Holding Register

%QW

%QW Quantity

Modbus Start Address
Input Register

%IW

%IW Quantity

Modbus Start Address

4>

Coils
F:_} %MW o E
o %MW Quantity [10 E
Ej Modbus Start Address o r:
Coils
] %QW |g =
@ %QW Quantity ‘,10 g]
k4 Modbus Start Address [256 Bl
Input Coils
@ %IW o E
E %IW Quantity |1o 'j?
i3 Modbus Start Address ‘ 0 F:-

Figure 4 - 45: General Window

MODBUSSerialSlave I/O Mapping:

User can set Bus Cycle Task on MODBUS TCP Slave Device. For more

information on the bus cycle task, please refer to AX-3 operation manual “PLC

Settings”.

Delta_Modbus_Serial_Device

General
ModbusSerialSlave If0 Mappina
Status

Information

Bus Cyde Options
Bus cycle task

mdbsComTask v

Figure 4 - 46: MODBUS Serial Slave 1/0 Mapping
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4.2.4 EtherCAT Setting

NOTE: The EtherCAT settings in this section are not applicable to AX-300NAOPA1
and AX-324NAOPA1P.

4.2.4.1 EtherCAT Master Setting

Click on the device tree> EtherCAT_Master_SoftMotion.

 Devices - o X
=3 Compressor =
= Lﬂ AX_308EAOMA 1T (AX-308EAOMAIT)
.‘8 Hardware Configuration
+ A Network Configuration
+-2 PLC Logic
+ [ suiltin_10 (Builtin_IO)
Iﬂ Delta_LocalBus_Master (Delta LocalBus Master)
+ Eﬂ IEﬁ'lerCAT_Masher_SoﬁMoﬁon (AX-3 Series EtherCAT Master So
=-[{ Delta_Modbus_COM (Delta Modbus COM)
= ﬂj Delta_Modbus_Master_COM_Port (Delta Modbus Master C(
]fﬂ Delta_Modbus_Slave_COM_Port (Delta Modbus Slave C
= [ Delta_Modbus_COM_1 (Delta Modbus COM)
Eﬂ Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
2 SoftMotion General Axis Pool

Figure 4 - 47: EtherCAT Master Setting

Result: EtherCAT Master Setting window displays as shown in the following figure.
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General @ Autoconfig Master/Slaves EtherCAﬁ-:-:

Sync Unit Assignment @EtherCAT NIC Setting

Log Destination address(MAC) FF-FF-FF-FF-FF-FF Broadcast [ ] Enable redundancy
Source address (MAC) 1000000000000 Browse...

EtherCAT Parameters
Network Name

EtherCAT 1/0 Mapping (@ Select network by MAC (O Select network by name

EtherCAT IEC Objects (3)4 Distributed Clock (@) 4 options

W WR/
Status Cyde time 4000 [[J use LRW instead of LWR/LRD
[[] Enable messages pertask

W O
=
@

— Sync offset 20
nformation [ Automaticrestart slaves
[] Sync window monitoring

Sync window 1 s ps

Figure 4 - 48: General Tab

General

(D Autoconfig Master/Slaves: This option activates the master for quick and

easy basic configuration. It is generally recommended to check this setting.
@ EtherCAT NIC Setting
o Destination address (MAC): EtherCAT MAC address of the device

on the network that will receive the telegram.

o Source address (MAC): MAC address of PLC network interface
(Use Browse to scan slaves, please select CPSW1 module).

o Network Name: The name or MAC of the network.

o Select Network by MAC: Net-route MAC-ID designation (The
default name is CPSW1 * NOTE 1).

o Select network by name: Network routing network name
identification, and the project has nothing to do with the device.
® Distributed Clock

o Cycle time: The master station will send the corresponding data

message to the slave station according to the cycle time.
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o Sync offset sets the delay time of the PLC cycle time corresponding
to the EtherCAT slave SYNC interrupt. For example, if the sync
offset is set to 20%, the PLC cycle is delayed by 20% of the cycle
time of the SYNC interrupt of the EtherCAT slave, which means that
the PLC cycle still has 80% of the cycle time margin. If the PLC

cycle is within this time margin, delayed without losing synced data.

¢ Sync window monitoring: When started, the synchronization of the

slaves can be monitored.

o Sync window: Set the synchronization time range of the monitoring
slaves.
@ Options

o Use LRW instead of LWR/LRD: preset with separate read (LRD)
and write commands (LWR). When the option is activated, the PDO

is issued with a combined read / write command (LRW).
o Enable messages per task.

o Automatically restart slaves: When the EtherCAT master is

disconnected after restart, the slaves will be restarted immediately.

NOTE: EtherCAT_Master_SoftMotion is preset to Network by MAC and the name
is CPSW1.

e Log

This screen is recorded and displayed after the error is abnormal.
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'

General | ') 0 warning(s) | €} 0 error(s) |(E) 0 exception(s) |€# 0information(s) |@ 0 debug message(s) 5
[ uTC time
Sync Unit Assignment
Severity  Time Stamp Description

Log

EtherCAT Parameters

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

Figure 4 - 49: Log window
EtherCAT I/O Mapping

This chapter introduces that EtherCAT needs to select the corresponding task.
When the task is selected, the scan time of the task will be synchronized

according to the build cycle.

Bus cycle task: Select a Task to synchronize time with EtherCAT. If user select
parent bus cycle setting, the system will automatically select the shortest

cycle time in the task and change it to EtherCAT cycle time.
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|’_-ﬁ EtherCAT_Master_SoftMotion X

l General \ Bus Cyde Options
| Bus cycle task EtherCAT_Task v
‘ Sync Unit Assignment Use parent bus cyde setting
L EtherCAT Task
MainTask
Log mdbsComTask

EtherCAT I/O Mapping

EtherCAT IEC Objects
‘ Status

w Information

Figure 4 - 50: EtherCAT 1/O Mapping

4.2.4.2 EtherCAT Slave Settings

Select EtherCAT Slave from the following path: right-click
EtherCAT_Master_SoftMotion> Add Device> Slave.This chapter introduces the

EtherCAT_Slave screen.
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Devices

v 3 x 73 EtherCAT_Master_SoftMdiaiies X

=3 Compressor
= [{J AX_308EAOMAIT (AX-308EAOMAIT)
@ Hardware Configuration

l General

| Name |AsDa_a2_E_coE_Drive |

Action

%- A ‘Network Configuration I Syne Ukt Asslgament @ Appenddevice (O Insert device O Update device
+ 80 pLc Logic
L text s
% (@ uitin_I0 (Buitin_10) °9 | [string for a fultext search | vendor | <alvendors> R
[ Delta_LocalBus_Master (Delta LocalBus Master) EtherCAT /0 Mapping Name 7

4+ () EtherCAT_Master_SoftMotion (AX-3 Se

Cut g | = (12 Delta Electronics, Inc.
— - /8] Deita_Modbus_COM (Delta Modbus CO &) o bts + (22 Digital Output Modules (R2£C0902)
@ = (] Delta_Modbus_Master_COM_Port o oo 4+ (22 EtherCAT PLC
i Delta_Modbus_Slave_com_pof = "5t = (3 servo Drives
= [ Delta_Modbus_COM_1 (Deita Modbus | X Delete (7) [Delta ASDA-A2 € EtherCAT(CoE) Drive Reva -
[ Delta_Modbus_serial_Device (Delt: Refactoring » (3 Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_DML
v
'3 SoftMotion General Axis Pool : . m S \G/ N
+ (@ AX_8xxEPO_Windows_Series (AX-Bgpo i [  Properties.. = = § )
Add Obiect [4 Group by category [] Display all versions (for experts only) [] Display outdated versions
Add Objecf
) Add Folder... @ come: og: :s;;xzi EH;:CAT(COE) Drive Rev4 ~
endor: onics, .
Add Device... | Categories: Slave
. Version: Revision= 16202040608
Insert Device.. Y N Order Number: ASDA-A2-E CoE Drive §
Scan For Devices... @ Description: EtherCAT Slave imported from Slave XML: Delta_ASDA2- £

<

S Devices | [) POUs

Disable Device

E_rev4-00_XML_TSE_20160620.xm Device: Delta ASDA-A2-E EtherCAT(CoE)
Drive Rev4Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4

v

Update Device...
[1° Edit Object Append selected device as last child of
Edit Object with... EtherCAT_Master_SoftMotion

Edit 10 mapping
Import mappings from CSV...

Export mappings to CSV...

@ (You can select anather target node in the navigator while !ﬂdcw is open.)
Ny

@
N2/

Close

Figure 4 - 51: Add EtherCAT Slave

There are two ways to add slaves. The first is to add the slave device of the selected
axis, and the second is to add the scanning method.

General Address Additional N
v
AutoInc address 0 : [] Enable expert settings EtherCAT.
Process Data
(1) EtherCAT address 1001 2 [ optional
Startup Parameters
4 Distributed Clock
EtherCAT Parameters @ Select DC DCS 5
EtherCAT I/O Mapping Enable Sync unit cycle (ps)
Sync0:

EtherCAT IEC Objects

Enable Sync 0
Status Sync unit cycle x1 4000 . Cycle time (ps)

-defi 0 = :
Information User-defined 5 Shift time (ps)
Syncl:

Enable Sync 1

Sync unit cycle x1 4000 s Cycle time (ps)

User-defined 0 = shift time (ps)

Figure 4 - 52: General Window
e General
o Address
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©)

® EtherCAT address: address assigned to the slave by the master

during startup.
Distributed Clocks

® Select DC: Set the slave distributed clock.

e Process Data

The data exchange on the EtherCAT network is a PDO mapping of CoE,

which is a periodic data exchange between the master and the slave

architecture; the data that the slave sends to the master will be packaged in
TxPDO, and the slave will read The data is included in RxPDO. The input
settings and output settings on the PDO Mapping page list the PDOs

available for data exchange, and the PDO content can be edited. In the ESI

file of the device, the contents of the preset checked PDO and PDO have

been defined, and according to the definition of ESI, the PDO content of

some devices allows user to edit it by themselves.

General

Process Data

Startup Parameters

EtherCAT Parameters

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs

Select the Inputs

Mame Type
16#1600 1st RxPDO Mapping (exclu

v 16#1601 2nd RxPDO Mapping
Control Word UINT
TargetPosition DINT
16#1602 3rd RxPDO Mapping (exclu

603 4th RxPDO Mapping (exclu

Index

16#6040:00
16#607A:00

MName Type Index
16#1A00 1st TxPDO Mapping (e

v 16#1A01 2n
Status Word UINT
ActualPosition DINT
16#1A02 3rd TxPDO Mapping (e

16#6041:00
16#6064:00

3 4th TxPDO Mapping (e

Figure 4 - 53: Process Data Window

User can choose different groups of PDO to use according to their needs.

The more data user choose for PDO, the greater userr PLC performance.

e Startup Parameters
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After the EtherCAT communication is established, the master station will
download all the parameters in the table to the slave station, and the list will

bring out the pre-defined commands of the ESI file. The user can add, delete
or modify as required.

Features Description
Add Added parameters
Edit Editing parameters
Move Up Move selection parameter up one line
Move Down Move selection parameter down one line

General o add (AEdt X Delete & Movelp & Move Down

EtherCAT /0 Mapping
EtherCAT IEC Objects

Status

Figure 4 - 54: Startup Parameter

After pressing the Add button, the Select Item from Object Directory window
will appear. First, select the parameter to be written from the directory. After
clicking OK, it will be added to the command list.
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Select ltem from Object Directory

Index:Subindex Name Flags Type Default
+ 1621A01:16200 2nd Transmit PDO Mapping

+ - 16#1A02:16#00 3rd Transmit PDO Mapping
+ - 16%1A03:16200 4th Transmit PDO Mapping
+ 16%1C12:1600 RxPDO assign
+- 16#1C13:16%00  TxPDO assign
+ - 16%1C32:1600 SM output parameter
+ - 1651C33:16#00 SM input parameter
16%2001:16%00 | DRV's Parameter P0-01 [rRw  umT ‘|
16%2002:16=00 DRV's Parameter P0-02 RW UINT ‘
16%2003:16=00 DRV's Parameter P0-03 RW UINT @
16%2004: 16200 DRV's Parameter P0-04 RW UDINT
16#2005:16%00 DRV's Parameter P0-05 RW UDINT
16%2006:16=00 DRV's Parameter P0-06 RW UDINT
16%2007:16200 DRV's Parameter PO-07 RW UDINT
16#2011:16%00 DRV's Parameter P0-17 RW UINT
16%2012:16=00 DRV's Parameter PO-18 RW UINT \
Name DRV's Parameter P0-01
Index: 162 2001 = Bit length |16 = !9
SubIndex: 162 0 = Value 0 = Cancel @
[ Byte array

Figure 4 - 55: Selecting the Object Directory

4.2.5 EtherNet Setting

Ethernet Setting is related with Controller Ethernet parameter setting. User has to
add the Ethernet Adapter Device to set parameter and internet related function, and
all internet function is under Ethernet device, like MODBUS TCP and EtherNet/IP.

e Add Ethernet Adapter Device

Right-Click on the AX-3 Series device and click Add Device> Fieldbus>
Ethernet Adapter> Ethernet to add the EtherNet device.
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File Edit View Project Build Online Debug Tools Window Help
NS E S o~ BB M AL MY B0 8 %% » X

£dit Object with...

Edit 10 mapping

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

Reset Origin Device [Device]
Simulats

@ Add Device i

Name | EOEER
Action
@ Append device InaTt device Mg omen (O Update deviee

[Strng for a fultext search | vendor | <Alvendors> vl

Name Vendor Version Description  ~
+ a Mecelaneous
= @) Peituses

35 - Smart Softvare SOLEOASGMEM 3.5.15.0  Ethernet Link. ]

<B >

[/] Group by category ] Display o versions (for expets only) [ Display outdated versions

J Name: ethernet
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethermnet Adapter, Ethernet Adapter, Ethernet Adapter, i
Home&Buldng Automation
Version: 3.5.150
Order Number: -
Description: Ethernet Lk

Append selected device as last chidd of
Device

©  (You can sskact another target node In the nindgator while this window IS open.)

Figure 4 - 56: Configuring Ethernet
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Devices v X 3 EtherCAT_Master_SoftMotion Ej Ethernet X
= (3 Compressor -

= ({J AX_308EAOMAIT (AX-308EAOMAIT)
o Hardware Configuration
= A Network Configuration
A EtherCAT Filter
A EtherNetIP Fiter
A, ModbusCOM Fiter
A, ModbusTCP Filter
+ 80 pLc Logic
+({ Builtin_IO (Buitin_IO)
[ Delta_LocalBus_Master (Deita LocalBus Master)

= }_H EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Sof | |

ssot R1_ECS500_1 (R1
[ AsDA_A2 E_CoE _Pm
[ Ethemnet (Ethemet)
= () Delta_Modbus_COM (Delta Modbus COM)
= (@) Delta_Modbus_Master_COM_Port (Delta Modbus Master C
ﬂ Delta_Modbus_Slave_COM_Port (Delta Modbus Slave ¢
= () Deita_Modbus_COM_1 (Delta Modbus COM)
[ Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
'3 SoftMotion General Axis Pool
+ () Ax_sxxEP0_Windows_Series (AX-8xxEPQ Windows Series)

therCAT to E-BUS adapter Mog
Jita ASDA-A2-E EtherCAT(CoE)

General r
Interface |

Log

Status
Ethernet Device /O Mapping

Ethernet Device IEC Objects

Information

Figure 4 - 57: Ethernet added to Application

EtherNet Device — General

7&] Ethernet x-

General
Log
| Status
- Ethernet Device IO Mapping
Ethernet Device IEC Objects

Information

Interface

Figure 4 - 58: General Tab

Name

Description

Interface

Current controller communicate interface

Ethernet Device — Status
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User can check this page to know operation status of EtherNet Device, like

Running/Stopped status.

({) Ethernet x ¥
Gtreis Ethernet Device }n/a
Log Last Diagnostic Message Acknowledge
Status EthDiag

Current IP
Ethernet Device I/O Mapping Current subnet mask

Current gateway address
Ethernet Device IEC Objects IP changes
Information

Ethernet : ln/a

Figure 4 - 59: Status Tab

Name Description

Ethernet Device Controller Internet status

Last Diagnostic Message | Diagnosis Status

e Ethernet Device — EtherNet Device I/O Mapping
User can set Bus Cycle Task on MODBUS TCP Slave Device. For more
information on the bus cycle task, please refer to AX-3 operation manual

“PLC Settings”.

A Ethermet =

General Bus Cycle Optices
Bl e Fasi Lise parent bus Coycie Setting
Log

Stahud

[ Ethernet Devioe L0 Mapping ]

Ethemet Device IEC Obgects

Informaticn

Figure 4 - 60: Ethernet Device /0 Mapping Tab
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e Ethernet Device IEC Objects

This tab displays the status of the Ethernet Device. User can check the

eState to monitor the operation status.

Eﬂ Ethernet X

General gk Add.. [ Edit... Delete ™"~ Go to Variable
Variable Mapping  Type
Log .
& Ethernet @ IoDrvEthernet
Status

Ethernet Device IfO Mapping

Ethernet Device IEC Objects

Information

Figure 4 - 61: Ethernet Device IEC Objects Tab

4.2.5.1 Tab Delta MODBUS TCP Master

The Delta MODBUS TCP Master function is used to set the entry when the AX-3

series controller is used as the MODBUS TCP master station.

The AX-3 series not only supports standard MODBUS communication, but also
supports MODBUS TCP. Right-click the EtherNet device and choose Add device >
Modbus> Modbus TCP Master> Delta MODBUS TCP Master.
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o [ Add Device o
Devices -~ X
=3 Lnotleds ¥ Name ‘Delta,MudhusjcP,Masheu
=[] Device (AX-308EADMAIT) ’
) Action
o Hardware Configuration ) )
= A Network Configwation (® Append device () Insert device (O Update device
Ether CAT Fiter
A string for a fulltext search \ Vendor | <all vendors> ~
A ModbusCOM Filter
Ay ModbusTCP Filter Name Vendor Version  Descriptic|
= Bl PLC Logic = [ Fieldbuses
=} Application #- &= EtherNet/IP
i Liorary Manager =488 Modbus
[ pLc_PrG (PRG) = 8% Modb P Maste
- @ Task Configuration .ﬁj Delta Modbus TCP Master Delta Electronics, Inc. 0.30.1.0 A device th
& EtherCAT Task (] modbus TCP Master 35 - Smart Software Solutions GmbH  3.5.15.0 A device the
= & MainTask % K88 ModbusTCP Slave Device
& pLC_PRG
& mdbsComTask
& mdbsEtherTask
%[ Buitin_IO (Builtin_10)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[T EthercaT_Master_Softiotion (EtherCAT Master SoftMotion) < >
7 W Ethemet (Ethenat) » Group by category [] Display all versions (for experts only) [] Display outdated versions
(T Delta_Modbus_TCP_Master (Delta Modbus TCP Master) |
=--[{il Delta_Modbus_COM_1 (Delta Modbus COM) [@  Hame: Deita Modbus TCP Master
(7 Delta_Modbus_Serial_Device (Delta Modbus Serial Device) Vendor: Delta Electronics, Inc
=[] Delta_Modbus_COM (Delta Modbus COM) Categories: Modbus TCP Master -
= [ Delta_Madbus_Master_COM_Port (Delta Modbus Master COM Port) V‘:d"“"’ 0‘1?' Lo ﬁ:.
(i Delta_Modbus_slave_COM_Port (Delta Madbus Slave COM Part) « Er_""_"' e
) - Description: A device that works as a Modbus TCP Master on Ethernet.
"3 softMation General Axis Pocl
Append selected device as last child of
Ethernet
€ (You can select another target node inthe navigator while this window is open.)
< N Add Device Close
S, = I I

Figure 4 - 62: Adding Delta MODBUS TCP Master

e Delta MODBUS TCP Master I/O Mapping:

Information

({] Delta_Modbus_TCP_Master X

Delta Modbus TCP Master I/O Bus Cyde Options
Mapping
Bus cycle task mdbsEtherTask v
Delta Modbus TCP Master IEC
Objects
Status

Figure 4 - 63: Delta MODBUS TCP Master I/0O Mapping

Name

Description

Delta MODBUS TCP Master
I/O Mapping

User can set Bus Cycle Task on MODBUS TCP
Slave Device. For more information on the bus
cycle task, please refer to AX-3 operation manual
“PLC Settings”.

Status

MODBUS TCP Master current operation status

Information

MODBUS TCP Master information, including the
Vendor, Version etc.
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4.2.5.2 Tab Delta MODBUS TCP Slave - General

The Delta MODBUS TCP Slave function is used to set the target slave station to be

connected when the AX-3 series controller is used as the MODBUS TCP master

station.Right-click Delta MODBUS TCP Master node> Add Device> MODBUS>
MODBUS TCP Slave> Delta MODBUS TCP Slave.

Y]

| ([ Add Device x
evices * B X
[ Untiteds ¥ Name ‘De\tanodbuszCPislavefl
= (i Device (AX-308EADMAIT) Ach
ction
@8 Hardware Configuration
= A Network Configuration (@ Append device () Insert device (O Update device
EtherCAT Filter
A\ EtherCAT Fter [String for a fulext search | vendor | <all vendors> z
A, ModbusCOM Filter
A, ModbusTCP Filter Mame Vendor Version  Description
=2 PLC Logic =- [ Fieldbuses
=L} Application =N Modbus
{i) Liorary Manager =W Modbus TCP Slave
] pLc_PRG (PRG) 1] |pelta Modbus TCP Slave Delta Electronics, Inc. 0.40.0.0 A generic Modbus device th
= (8 Task Configuration
& EtherCAT Task
= g MainTask
&) pLc_PRG
@ mdbsComTask
8 mobsEtherTask
+ () Buitin_10 (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
ﬂj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) < >
- m Ethernet (Ethernet) Group by category [] Display all versions(for experts only) [] Display outdated versions
= m Delta_Modbus_TCP_Master (Delta Modbus TCP Master)
| m Delta_Modbus_TCP_Slave (Delta Modbus TCP Slave) m Name: Delta Modbus TCP Slave
= [ Delta_Modbus_COM_1 (Delta Modbus COM) Vendor: Delta Blectronics, Inc.
[l Delta_Modbus_Serial_Device (Delta Modbus Serial Device) Categories: Modbus TCP Slave ==
= [0 Delta_Modbus_COM (Delta Modbus COM) EerslacnEen :g_ﬂ
Order Number: -
=[] Delta_Modbus_Master_COM_Port (Delta Modbus Master COM Port) o i i
Description: A generic Modbus device thatis configured as Slave for a Modbus
m Delta_Modbus_Slave_COM_Port (Delta Modbus Slave COM Port) TCP Master
"3 SoftMotion General Axis Pool
Append selected device as last child of
Delta_Modbus_TCP_Master
#  (You can select another target node inthe navigator while this window is open.)
Add Device Close

Figure 4 - 64: Delta MODBUS TCP Slave

As shown above, there is an option to add channels in the MODBUS slave channel

page, The MODBUS channel will vary with the device type setting in the general

page. If user select a specific Delta controller, they can directly select the register

location of the Delta controller, eliminating the need to look up the table (as shown

below).

General
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User can set MODBUS TCP Slave related information such as station

number, IP, communication port, communication format, etc. on this page.

() Delta_Modbus_TCP_Slave X
General General Configuration
Slave Address [0..247] 0 [
Modbus Slave Channel : ] M
Response Timeout [ms] 1000 ‘I_%
Modbus Slave Init
Port 502 [l
Delta Modbus TCP Slave IEC i
Objects Device Type Standard Modbus Devices ¥
Status IP Address 193, 968 . W .. o
Information Auto-Reconnect

Figure 4 - 65: Delta MODBUS TCP Slave — General Tab

Name Description
Slave Address Slave station number.
Response Timeout Slave response timeout.
Port Slave communication port.

Slave type can choose standard MODBUS
communication or Delta specific controller (If Delta
series controller is selected, the device and
MODBUS address will be automatically converted).

IP Address Slave IP address.

When a timeout or error occurs, reconnection is
performed automatically.

Device Type

Auto-Reconnect

4.2.5.3 Tab Delta MODBUS TCP Slave — Channel

« MODBUS Slave Channel:

User can use this table to define slave channels. Each channel represents a

MODBUS request packet. At present, each slave station can create up to 100
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Channels, the AX-308E series controller will send MODBUS request packets

in order in a table order, and all channels share a TCP connection.

@ Delta_Modbus_TCP_Slave x |

General | Name Access Type Trigger READ Offset Length
Modbus Slave Channel

Modbus Slave Init

Delta Modbus TCP Slave IEC
Objects

Status

Information

Add Channel...

Figure 4 - 66: Delta MODBUS TCP Slave — MODBUS slave channel Tab

As shown above, there is an option to Add Channel in the MODBUS Slave
Channel page.The MODBUS Channel will vary with the Device Type setting
on the General page. If user choose a Delta specific controller, they can
directly select the register location of the Delta controller, eliminating the

need to look up the table as shown in the following.
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Device Type : AH Series

Device Type : Standard Modbus Device
Modbus Channel d Maodbus Channel d
Enable Enable
Channel Channel
Narme Name Channel 0
Access Type v Access Type Read Colls v
Trigger 00 ms Trigger Cyelic | [ 100 ms
Comment Comment
Read Register Read Register
[ Device Address ] [ Device Address X Cail ~ |0
* Length * Lenegth 1
Error Mandling Keep last Value w Error Handling Keep last Value AL
0K Cancel oK Cancel

Figure 4 - 67: Standard MODBUS Device and AH Series

MODBUS Channel Description:

Channe

Name Channel 0

Access Type Read Coils
Trigger Cydlic
Comment

Read Coils

Device Address

« Length

Error Handling

Device Type : Standard MODBUS Device

Modbus Channel x

‘j Enable

Keep last Value

oK Cancel

Figure 4 - 68: MODBUS Channel of Standard MODBUS Device

Name

Description

Enable

Decide whether this channel is effective.
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Name

Description

Name

Define this channel name.

Access Type

MODBUS Communication function code:

¢ Read coils (0x01)

e Read discrete inputs (0x02)

¢ Read holding registers (0x03)

¢ Read input registers (0x04)

¢ Read single coil (0x05)

e Write single register (0x06)

e Write multiple coils (OxO0F)

e Write multiple registers (0x10)

e Read/Write multiple registers (0x17)

Trigger

Cyclic: MODBUS request Trigger at a set cycle time

Rising edge: MODBUS request is triggered by a Bollinger
variable, which is defined on the I/O Mapping page.

Application: MODBUS request can be triggered through the
function block MODBUS Channel.

Comment

Channel annotations

Device Address

MODBUS address of Register

Length

Read / write data length

Error Handing

When a communication error occurs, the setting operation of
the Registers data is performed.

e Set To ZERO.
o Keep last value.
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Device Type: AH Series

Modbus Channel x

| Enable

Channe

Name Channel 0
Access Type Read Coils v
Trigger Cyclic v 100 ms

Comment

Read Coils

Device Address X Coi v 0x0

« Length 1

Error Handling Keep last Vaiue v

oK Cancel

Figure 4 - 69: AH Series

Name Description
Enable Decide whether this channel is effective.
Name Define this channel name.
Channel read and write actions:
e Read coils
e Read registers
Access Type e Write coils
e Write register
NOTE: The controller will select the corresponding MODBUS
function code according to the type of device being
read/written.
Cyclic: MODBUS request is triggered according to the set cycle
time.
Triager Rising edge: MODBUS request is triggered by a Bollinger
99 variable, which is defined on the I/O Mapping page.
Application: MODBUS request can be triggered through the
function block MODBUS Channel.
Comment Channel annotations.

Device Address

Device Address of Delta Series Controller.

Length

Length of data read/written (Maximum length is 256 coils and
100 registers).
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Name

Description

Error Handing

When a communication error occurs, the setting operation of

the Registers data is performed.
e SetTo ZERO.
o Keep last value.

4.2.5.4 Tab Delta MODBUS TCP Slave - Init

The user can use this table to decide whether to write the initial value to the registers

of the slave station after the AX-308E series controller successfully establishes a

TCP connection with the slave station.

General

Modbus Skave Channe!

Modbus Stave Init

Deta Modbus TCP Slave 1O
Mapping

Status

Information

2 pelta_Modbus_TCP_Slave x

Line Access Type WRITE Offest Default Value Length

Add Channel...

Comment

Figure 4 - 70: Delta_MODBUS_TCP_Slave —- MODBUS slave Init
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4.2.5.5 Tab Delta MODBUS TCP Slave Device

The Delta MODBUS TCP Slave function is used to set the entry when the AX-3
series controller is used as a MODBUS slave.As AX-308E controller is MODBUS
TCP Slave, user adds the Delta MODBUS TCP Slave Device tool to set the register
area. If user uses the Delta specific fieldbus on MODBUS TCP Master, the register

area is not limited and can read/write to all registers.

Right-click the EtherNet node> Add device> MODBUS TCP Slave Device> Delta
MODBUS TCP Slave Device.

File Ednt View Project Builld Online Debug Tools Window Help

NP S i MBX ACALINIY% Bila-o SR » X352 23 o W2
Devices e x
= (P Ethernet_Farameter b
= @ Device (AX-308EAOMALT)
& Hardware Configuration
= A Network Configuration Cit
A EtherCAT Flter i
A ModbasTCP Fiter
-DlAac Loge L Paste
-0 Delete
i Lrary Manager Refactoring
1) PLC_PRG (PRG) Properties...
-8 T‘:W'T": Add Object
1544 L’"‘Y'U; ~Task Add Folder..
@acs
3 EtherCAT_Master_SoftMotion (EthesCAT Master Sof fnsect Devace-
N D
upae e
# 0io (0I0) [ Edit Object
3 Deta_LocaBus_Master (DS Cocaius Master) Edit Object with..

2 SoftMotion General Axis Pool Edit 10 mapping

impart mappings from CSV.
Export mappings to CSV..
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Figure 4 - 72: Adding Delta_MODBUS_TCP_Slave Device

@ Add Device ' ko

Wame [Deka_Modbss TCP_Stave Device_1

Action
) Append devior () Insert device © update devior
String Mo & Tultext seanch vendor <Al venders> =
rame Vendar Version  Dhescrif
= i‘l T

# == Etheriet/F

= i Modbus

+ I Modbus TOP Master

= Sl TOR Shve Do

7 ta Modbus TCP Sve Device | Delta Elsctronics, Inc. Delta_ ]
A MedbusTCP Save Device 3% - mmms:mmsmbu\ A de
* 5 profinet 10

< >
7] Group by cabegory ] Display all versions (for experts only) ] Display outdated versians

a Mame: Delta Modbus TOP Slave Device
Vendor: Delta Bectronics, inc.
Categories: ModbusTCF Stave Device
Version: 0.30.1.0 i
Order Mumber: -
Description: Delta_Modbus TCP_Save_Device

Append selected devioe as last child of
Etheermsst

& (You can select snotier Larget node in the nevigator while this windaow i open.)

[ raion ] g~gom

Figure 4 - 71: Adding EtherNet to Device

Devices v 0 X
= 3 Ethemel_Parameter v
= 3 Device (AX-308EAOMALT)
8 Hardware Configuration
= A Network Configuration
A ModbusTCP Fiter
= B PLC Loge
= £ Application
) Lbrary Manager
1) PLC_PRG (PRG)
= @ Task Configuration
= & ManTask
&) PLC_PRG
& mdbsEtherTask
= (@ Ethernet (Ethernet)
- 3 De:a Modbus_TCP_Master (Deta Modbus TCP Master)

:dOen Localaus ,_Master (Dela LocalBus Master)
3 SoftMotion General Axts Pool
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General:

User can set the controlled port, station ID, and the register area in this page.

If the MODBUSTCP Master is using Delta specific communication, the

register is not limited.

2 Delta_Modbus_TCP_Skave_Device x

General

Deita Modbus TCP Slave Device 1/0
Mapping

Status

Informaton

General Configuration

TOP Port

Staton 10

Address Information Setting

Hoging Register {S%eMW)
Device Start Address
Device Quantty
Modbus Start Address

Holding Register (3QW)
Device Start Address
Device Quantity
Modbus Start Address

Inpust Register (%IW)
Device Start Address
Device Quantty

Modbus Start Address

“ v ar

“n wr an

DI

Coils (%eMW)
Dewvice Start Address
Device Quantiy
Modbus Start Address
Cotls (%QW)
Device Start Address
Device Quantiy
Modbus Start Address
Input Coils (%IW)
Denice Start Address
Dewce Quartry

Modbus Start Address

Figure 4 - 73: Delta_ MODBUS_TCP_Slave Device — General Tab

Delta MODBUS TCP Slave Device 1/0 Mapping:

User can set Bus Cycle Task on MODBUS TCP Slave Device. For more

information on the bus cycle task, please refer to AX-308E Operation manual

PLC Settings.

110



Chapter 4 DIADesigner-AX

2 pelta_Modbus_TCP_Shve_Device x

General Bus Cyde Options
Bus opcle task mdbsEther Task E

Dielta Modbus TOP Slave Device 1[0
Mapping

Status

Information

Figure 4 - 74: Delta_MODBUS_TCP_Slave Device I/0 Mapping Tab

4.2.6 EtherNet/IP Settings

The EtherNetlIP plug-in provides a dialog box for setting up the EtherNet/IP scanner

and target device. This dialog box will be displayed in the device editor dialog box.

EtherNet/IP based on standard TCP and UDP allows communication between office
networks and control systems. The EtherNet/IP target device supports DHCP and
BootP to assign IP addresses. Start the EtherNet/IP network (diagnosis), user can
use the Web server integrated with the logic control interface module, or user can

use the Web server of other EtherNet/IP devices.

Like other standard EtherNet-based networks, the EtherNet/IP protocol is not
suitable for real-time applications.

(< 1 millisecond), such as servo system, because the typical cycle of EtherNet/IP

network is 10 milliseconds.

Install and add EtherNet/IP devices

In order to add and configure EtherNet/IP devices in the project tree, user need to
install related device description files (EtherNet/IP device description files (*.eds)) in

Tools > Device Repository.
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Adding an EtherNet/IP scanner to the project tree will add the specific library
collection of the related device to the library manager. There are two ways to insert

one or more EtherNet/IP remote adapters or devices into the scanner:

e Module configuration

Under one target device is another target device, called the "chassis", which
can be inserted into a fixed number of slots. Use the "insert device to..."
command to insert the so-called "IO point" into the slot, thereby controlling the

input and output.

e Non-modular configuration

The target device is equipped with input and output.

Devices v 3 X
=3 Compressor v
= () AX_308EAOMA1T (AX-308EAOMA1T)
&8 Hardware Configuration
+ A Network Configuration
+- 80 pLC Logic
+ (i Builtin_IO (Builtin_IO)
y-_Ti Delta_LocalBus_Master (Delta LocalBus Master)
+ l_ﬂ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Sq
= ‘ﬂ Ethernet (Ethernet)
=8 __ﬂ Delta_Modbus_TCP_Master (Delta Modbus TCP Master)
[ E Delta_Modbus_TCP_Slave (Delta Modbus TCP Slave)
\_ﬂ Delta_Modbus_TCP_Slave_Device (Delta Modbus TCP Slave
= Ij [EtherNet_IP_Scamer (EtherNet/IP Scanner)
Bl As218px (as218PX)
Bl As324vT (As324MT)
| _ﬂ Generic_EtherNet_IP_device (Generic EtherNet/IP d...
= ([ Dpelta_Modbus_COM (Delta Modbus COM)
= _Tj Delta_Modbus_Master_COM_Port (Delta Modbus Maste@
[ B Delta_Modbus_Slave_COM_Port (Delta Modbus Slave (
= [ Delta_Modbus_COM_1 (Delta Modbus COM)
[ _ﬂ Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
2 SoftMotion General Axis Pool

Figure 4 - 75: EtherNet/IP Configuration
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Double-click on EtherNet/IP object in the project tree, or select a device in the project
tree and call the edit object command in the menu to open the device editor for
configuring EtherNet/IP devices. (The settings of the editor itself, such as displaying
the general configuration dialog box, are implemented in the device editor options).

The title bar of the EtherNet/IP configuration dialog box is marked with the name of
the specified EtherNet device; depending on the device, the label included in the
dialog box will be different. Note that the bus cycle time is adjusted in the PLC

settings.

e FEtherNet/IP Scanner
e EtherNet/IP Remote Adapter

Access EtherNet/IP configuration through the app

Each EtherNet/IP scanner will automatically add a related function block instance to
the project tree. The name of this variable and the type of the function block will
appear in the EtherNetlIP scan I/O map of the IEC object tab. Variables can be
configured through the project address, such as allowing start, stop or application

scan status check.

4.2.6.1 EtherNet/IP

The AX-3 series supports EtherNet/IP scanner function. Right-click on the EtherNet
node > Add Device > Fieldbus > EtherNetIP Scanner > EtherNet/IP Scanner.
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Figure 4 - 76: Increase EtherNet/IP Scanner

EtherNet/IP Scanner General tab

A, Network Configuration Editor

tT'] Device

General .
Options

EtherNet/IP Scanner I/O Mapping

EtherNet/IP Scanner IEC Objects

Status

Information

"] EtherNet_IP_Scanner x

g 7] Auto-reestablish connections

Ethen''et/IP

Figure 4 - 77: EtherNet/IP Scanner General tab

Project

Description

Auto re-establish
connections

When a timeout or error occurs, it will automatically
reconnect.
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EtherNet/IP Scanner I/O Map tab

[7] EtherNet_IP_Scanner X

General Bus Cyde Options
Bus cyde task ENIPScannerIOTask v
Log

EtherNet/IP Scanner I/O Mapping
EtherNet/IP Scanner IEC Objects
Status

Information

Figure 4 - 78: EtherNet/IP Scanner I/0 Map tab

Project Description

Select bus cycle task.

Bus cycle task For more information about bus cycle tasks, please
refer to AX-3 Operation Manual: "PLC Settings".

EtherNet/IP Scanner IEC Object tab

This tab displays the definition status of EtherNet/IP devices. User can know the

running status from the status.

(7] EtherNet_IP_Scanner X

General g Add.. Edit... Delete Go to Variable
Variable Mapping Type
Log
@ EtherNet_IP_Scanner P IoDrvEtherNetIP

EtherNet/IP Scanner If0 Mapping

EtherNet/IP Scanner IEC Objects

Status

Information

Figure 4 - 79: EtherNet/IP Scanner IEC Object tab
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4.2.6.2 EtherNet/IP Remote Adapter

AX-308E supports EtherNet/IP remote adapter function. Right-click on the
EtherNetIP Scanner node > Add Device > Fieldbus > EtherNetIP > EtherNet/IP

Remote Adapter.
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If user want to use a third-party EtherNet/IP remote adapter, please go to Tools >

Figure 4 - 80: Add EtherNet/IP Remote Adapter

Device Library > Import the EtherNet/IP standard EDS file, and then add it in the Add

Device window.
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EtherNet/IP Remote Adapter General Tab

] EtherNet_IP_Scanner
General

Connections
Assemblies

User-Defined Parameters
Log
EtherNet/IP I/0 Mapping
EtherNet/IP IEC Objects
Status

Information

Bl As218Px x

Address Settings

1P address 192 . 168 . 0 . 2 Etherl |et/|p

Electronic Keying
Keying Options
() Compatibilitycheck

(@) Strict identity check

Check device type 14
Check vendor ID 799 |

Check product code  |532

Check major revision |1

[:| Check minor revision |1

)

Restore Default Values

Figure 4 - 81: EtherNet/IP Remote Adapter General Tab

Project Description
Address Settings — P EtherNet/IP remote adapter IP Address
Address

Electronic keying

Keying Options-
Compatibility check

Start: The adapter performs a compatibility check on its
EDS file. All key values will be sent to the device. The
device decides whether it is compatible with the
received value.

Keying options-
Strict identity check

The adapter performs a compatibility check on its own
EDS file. The user decides which keying information
should be checked. If the check fails, no I/O connection
with the device will be established, and an error
message will be posted on the status page.

Check device type

Check device type

Check vendor ID

Check supplier code

Check product code

Check product code

Check major revision

Check major revisions

Check minor revision

Check minor revisions

Restore Default values

Restore preset values for general equipment
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EtherNet/IP Remote Adapter Connection Tab

The top of this setting screen displays a list of all configured connections. If there is

an exclusive owner connection in the EDS file, it will be automatically inserted when

adding a device. The configuration data of these connections can be modified at the

bottom of the screen.

User-Defined Parameters

Log

EtherNet/IP /O Mapping

EtherNet/IP [EC Objects

Status =

] EtherNet_IP_Scanner Il As218Px x «
General

ConnectionName RPI(ms)  O-->TSize (Bytes) T-->O Size (Bytes)  Proxy Config Size (Bytes) ~ Target Config Size (Bytes) ~ Connect
Connections L Connecon 10 200 200 16 2004 24
Assemblies

Information Add Connection... Delete Connection Edit Connection...

Configuration Data

[] Raw data values [] Show Parameter Groups Defaults
Parameters Value Unit DataType Minimum Maximum Default  Help String
= Connection1
= Target Config data

Conn1_Input DeviceType D UINT 0 3 0 New Help String
Conn1_Input DeviceQuantity 200 UINT 0 200 200 New Help String
Conn1_Input Devicelndex 1000 INT 1000 New Help String
Reserved_0 0 INT 0 0 0 New Help String
Conn1_Output DeviceType D UINT 0 3 0 New Help String
Conn1_Output DeviceQuantity 200 UINT 0 200 200 New Help String
Conn1_Output Devicelndex 0 INT 0 New Help String
Reserved_0 0 INT 0 0 0 New Help String

Figure 4 - 82:

EtherNet/IP Remote Adapter Connection Tab

The configurable data will be defined in the EDS file and transmitted when the

connection with the adapter is opened.

Project

Description

Connection name

Connection name

RPI (ms)

Requested packet interval: the exchange interval of
input/output data

O — T size (Bytes)

The size of producer data from scanner to adapter
( Originator — Target)

T — O size(Bytes)

Consumer data size from adapter to scanner
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Project

Description

( Target — Originator )

Proxy Config size _ _ .
(Bytes) The size of the proxy configuration data
Target Config size . _ _
(Bytes) Target configuration data size

Connection path

The connection path data is represented as: address-
configuration object-input object-output object

Add connection

Open the "New Connection" dialog box. Determine the
parameters of the new connection here.

Delete connection

Remove the selected connection from the list

Edit connection

Open the Edit Connection dialog box. The parameters
of the existing connection are modified here

e Add connection: Click Add Connection, the following dialog box will
display,which contains the parameters of the new connection.

New Connection

(O Generic connection (freely configurable)
(@) Predefined connection (EDS file)
Choice of Connection

Connection Name O-->T Size (Bytes)

Connection2 200
Connection3 200
Connection4 200
Connection5 200
Connectionf 200
Connection7 200
Connectiond 200

<

General Parameters

Connection Path ‘ZU 042481 2C66 2C67

Trigger type Cydic b

Transporttype ‘Exduswe owner |

Scanner to Target (Output)

Proxy config size (bytes) l:l

Target config size (bytes) [16 I

Connection type ‘Point to Point |
Connection Priority  Scheduled e

Fixed/Variable
Transfer format

Inhibit time (ms)

T-->0 Size (Bytes)
200
200
200
200
200
200
200

RPI (ms)

Proxy Config Size (Bytes)

20 o

Timeout multiplier 4 v

Target to Scanner (Input)

Cancel

Ta ™
16
16
16
16
16
16

16 v
>

T-->0 size (bytes) |200

Connection type

Multicast

Connectionpriority ‘Scheduled

Fixed/Variable
Transfer format

Inhibit time {ms) 0 :

[Fixed

‘Pure data

Figure 4 - 83: Add Connection Screen
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e Generic connection (free configuration): The dialog contains the parameters

of the new connection.

New Connection

() Predefined connection (EDS file)

@) Generic connection (freely configuradle)

Cancel

Connecton Path Settngs

Automatically generated path

@) User-definedpath

7) Path defined by symbolic name

General Parameters

Scarner %o Target (Outout)
O0~>T size (bytes) 200
Proxy config size (bytes) |0

Target config size (bytes) |16

Connection Priority Scheduled

Fixed/Vonable Foved

Inhibit time (ms)

Connection Path 0092481 065X 67
Teigoes type Cydc RP1(ms) 2 v
Transport type Exdusive ooner Timeout multiplier 4

Connection type Pont to Pont

Transfer format 20t runfdie v Transfer format Pure data

Target 1o Scarrer (Irput)

T-->0 size (bytes) | 200

Connection type  Multcast
Connectionprionty Scheduled

Fixed/Vanadle Foved

Inhibit time (ms)

Figure 4 - 84: Universal Connection (Free configuration)

Project

Description

Connection Path

Automatically generated
path

The connection path is automatically generated based
on the combined configuration, combined consumption
and combined production values.

User-definied path

The connection path is manually specified in the
corresponding input field.

Connection Path

The path is specified by the symbolic name.

NOTE: The connection path setting must support
symbolic connection path.
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Project

Description

General parameters

Connection path

The connection path is used to address one or more
objects in the adapter that provide input data and
receive output and configuration data.

NOTE: The connection path is set to a custom path.

Path defined by
symbolic name

Use ANSI strings instead of ordinary connection paths.
For the allowed ANSI strings, please refer to the
corresponding EtherNet / IP adapter manual.

NOTE: The connection path is set as the connection
label.

e Cyclic: periodically exchange data at intervals
set by RPI.
e Status change: After changing the scanner

Trigger type output or adapter input, data will be exchanged
automatically.
e Application: Not implemented
Transport type For details, please refer to the CIP specification.
The time interval (in milliseconds) at which the
RPI (ms) transmitting application requests data to be transmitted

to the target application. The value must be a multiple
of the bus cycle task.

Timeout multiplier

If the device fails, there will be a time delay (RPI
*timeout multiplier) before the device status switches to
error.

Pre-defined connection (EDS file): Use this option to use the existing

connection in the EDS file, and the user can change the configuration data
defined in the EDS file.
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New Connection

(@) Predefined comnection (EDS file)

) Genenic connection (freely configurable)

Choice of Connection

Connection Name
Comnecton2
Connecton3
Connectond
Connecton$
Cormectont
Connecton?

Connectond
<

General Parameters

Connection Path

Trigger type Cydc

Transporttype
Scanner to Target (Output)

0-->T size (bytes) [200

Proxy config size (bytes) 0

Target config size (Dytes) |16

Inhibit time (ms)

O-+>T Size (Bytes)

S
g8

Exclusive owner

Connection type Paint to Pont
Connection Prionty Scheduled
Fixed/Variable Foced
Transfer format 320t runjicde

200
200
200
200
200
200
:ix.

200424812066 2067

o

T-->0 Size (Bytes) Proxy Config Size (Bytes

RP1(ms) 20
R¥Fi{ms) & -

Timeout multiplier 4 v
Target to Scanner (Input)

T->0 size (bytes) |200

Connection type Multcast
Connectionprionty Scheduled
Foced/Variable Fooed

Transfer format  Pure data

Inhibit time (ms)

Cancel

Figure 4 - 85: Predefined Connection (EDS file)

Project

Description

Scanner to Target (Output)

O — T size (Bytes)

The size of producer data from scanner to adapter
( Originator — Target)

Proxy Config size
(Bytes)

The size of the proxy configuration data

Target config size
(Bytes)

Target configuration data size

Connection Type

e Empty: no network connection is established.

e Multicast: The network connection has been

established. Connection data can be received by

multiple user.

¢ Point-to-point: A network connection has been

established. Connection data can only be
received by one user.
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Project Description

Using two scanners with different priorities for a target
Connection Priority may cause conflicts. Adjusting the connection priority
can solve this problem.

Fixed/variable For detailed information on parameters, see CIP

specifications.
Transfer format Conversion format
Inhibit time Prohibited time

Extend the time interval for the scanner to send
heartbeat messages to the adapter. This value is
multiplied by the RPI value.

Heartbeat multiplier Example: RPI = 10ms, and heartbeat multiplier = 10

causes a message to be sent every 100ms.

NOTE: The transmission format is Heartbeat

Target to Scanner (Input)

Consumer data size from adapter to scanner ( Target —

T — OSize (bytes) | . Hriginator)

e Empty: No network connection established.

e Multicast: A network connection has been
established. Connection data can be received by

Connection Type multiple user.

¢ Point-to-point: A network connection has been
established. Connection data can only be
received by one user.

Using two scanners with different priorities for a target
Connection Priority may cause conflicts. Adjusting the connection priority
can solve this problem.

Fixed/variable Fixed/variable
Transfer format Conversion format
Inhibit time Prohibited time

e Configuration data

On the connection page, under the configuration data, the connection with the
configuration parameters in the EDS file is displayed. The connections are

subdivided into configuration groups.
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Project Description

If scaling parameters are defined for the data in the
EDS file, the value can be displayed as raw data or
converted data.

e Startup: Display data without any conversion.
Raw data value For the Enum data type, the index of the
enumeration value will be displayed.

e Not started: Display data and convert. For the
Enum data type, the enumeration value will be
displayed.

Display parameter group | Display parameter group

default Set as default

Double-click to change the value. According to the data
value type, user can specify the value directly in the input
field, or user can select from the drop-down list.

Component Tab

The upper half of the screen on this tab displays a list of all configured connections.
After selecting the connection, the relevant data configuration will be displayed in the

lower part of the screen.

[ EtherNet_P_Scanner Wl Asa1spx x
General Connections
Connections ConnectionName ~ O-->T Size (Bytes) ~ T-->O Size (Bytes)  Proxy Config Size (Bytes)  Target Config Size (Bytes)
1. Connection1 200 200 16
Assemblies
User-Defined Parameters
Output Assembly “Input Data” (0->T) Input Assembly "Output Data” (T—>0)
< 4 Add < Delete ove Up ove Down 4k Add < Delete Move Up
EtherNet/TP 1/0 Mapping Name DataType Bitlength Help Strir A | | Name DataType  Bitlength  Help Sti *
Register UINT 1 NewHelps Register UINT 16 New Help ¢
EtherNet/IP IEC Objects Input Data_Param1 BYTE 8 Output Data_Param 1 BYTE 8
Input Data_Param2 BYTE 8 Output Data_Param2 BYTE 8
Status Input Data_Param3 BYTE 8 Output Data_Param3 BYTE 8
Input Data_Param4 BYTE 8 Output Data_Param4 BYTE 8
Information Input Dats_Params TE s Output Data_Param$ BYTE 8
Input Dats_Paramé BYTE 8 Output Data_Paramé BYTE 8
Input Data_Param? BYTE 8 Output Data_Param? BYTE 8
Input Data_Param8 BYTE 8 Output Data_Paramé BYTE 8
Input Data_Paramg BYTE 8 Output Data_Param3 BYTE ]
InputData_Param10  BYTE 3 OutputData_Parami0  BYTE 8
Input Data_Param11 BYTE 8 Output Dal ram 11 BYTE 8
Input Data_Param12 BYTE 8 Output Data_Param 12 BYTE 8
Input Data_Param13 BYTE 8 Output Data_Param13 BYTE 8
InputDats Parami4  BYTE 8 Output Data_Param14  BYTE 8
InputDats_Paramis  BYTE 8 Output Data_Param1s  BYTE 8
InputDats_Param1s  BYTE 8 Output Data_Param1s  BYTE 8
Input Data_Param17 BYTE 8 Output Data_Param17 BYTE 8
InputData Paramid  BYTE 8 Output Data_Param18  BYTE 8
Input Data_Param19 BYTE 8 Output Data_Param19 BYTE 8
InputData_Param20  BYTE 8 Output Data_Param20  BYTE 8
Input Data_Param21 BYTE 8 Output Data_Param21 BYTE 8
InputData Param22  BYTE 3 v Output Data_Param22  BYTE 8 v
< > < >

Figure 4 - 86: EtherNet/IP Remote Adapter Component Tab
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e Output component Input Data / Input Component Output Data

Project

Description

Add

Open the select parameter dialog box, select the
parameter to be added.

Delete

Delete selected parameter.

Move Up/Move Down

Move the selected parameter up/down in the list, the
order in the list determines the order in the 1/0

mapping.

Name/Data Type/
Bit Length/Help String

These values can be changed by double-clicking on the

text field.

e Export/Import Components>Add > Select parameter window

Select Parameters X
Name Class Instance  Attribute  Type Minimum Maximum  Default Unit S
Size | 15 3 1 UINT 2 400 2
Conn1_Input DeviceType 15 12 1 UINT 0 3 0
Conn1_Input Devicelndex 15 13 1 INT 1000
Conn1_Input DeviceQuantity 15 14 1 UINT 1] 200 200
Connl_Output DeviceType 15 15 1 UINT 0 3 0
Conn1_QOutput Devicelndex 15 15 1 INT 0
Conn1_Output DeviceQuantity 15 17 1 UINT 0 200 200
10 data size 15 18 1 UINT 0 200 200
Conn2_Input DeviceType 15 19 1 UINT 1] 3 0
Conn2_Input DeviceIndex 15 20 1 INT 1100
Conn2_Input DeviceQuantity 15 21 1 UINT 0 200 200
Conn2_Output DeviceType 15 22 1 UINT [} 3 1]
Conn2_Output Devicelndex 15 23 1 INT 100
Conn2_Output DeviceQuantity 15 24 1 UINT 0 200 200
Conn3_Input DeviceType 15 25 1 UINT ] 3 1]
Conn3_Input Devicelndex 15 26 1 INT 1200
Conn3_Input DeviceQuantity 15 27 1 UINT 0 200 200
Conn3_Output DeviceType 15 28 1 UINT 0 3 1]
Conn3_Output Devicelndex 15 29 1 INT 200 v
[] Generic parameter
Name Cancel
Class 155 Data type UINT
Instance = Bit length
Attribute 13 Value 2|

Figure 4 - 87: Select Parameters

Project

Description

Show parameter groups

e Start: This dialog box displays all parameters in

the EDS file according to the group.
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Project Description

e Not activated: This dialog box displays all
parameters in the EDS file according to the
structure.

By clicking OK, user can select each parameter in this
list and add it to the parts list.

User can add common parameters and edit the values

Generic parameters | o parameters.

User parameters tab

This tab shows all other parameters that are only transferred to the bus system
during the phase of the startup process assigned to it. When the connection is re-
established (for example, after the remote adapter fails), the user parameters will be

sent again.

Line Name Value Unit BitLength AbortonError JumptolineonError NextLine Comment

Log

EtherNet/IP /O Mapping
EtherNet/IP IEC Objects
Status

Information

Move Up Move Down New... Delete... Edit...

Figure 4 - 88: EtherNet/IP Remote Adapter user Parameters Tab

Project Description

Open the Select Parameters dialog to add new
New parameters. The new parameter will be inserted in front
of the selected row.
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Project Description
Delete Select the parameter to be deleted to delete
Edit Open the Select Parameters dialog to change existing

parameters.

Move up/Move Down

Change the order of user parameters. The order of the
parameters in the list corresponds to the order of
initialization.

Value

User can directly change the value of the
corresponding parameter by double-clicking the value.

Abort on error

Start: When an error occurs, the complete transmission
of parameters is aborted.

Jump to the line on Error

When an error occurs, the program will continue from
the line specified in the Next Line column. Therefore,
complete blocks can be skipped during initialization, or
a return can be defined.

NOTE: If user can never write a specific parameter,
returning will result in an infinite loop.

4.2.6.3 EtherNet/IP Local Adapter

AX-3 series supports EtherNet/IP local adapter function. Right-click on the EtherNet
node > Add Device > Fieldbus > EtherNet/IP Local Adapter > Delta EtherNet/IP

Adapter.
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Add Device

= &1 pLC Logic » 2
= ) Application Name [EtherNet_IP_Scanner_1

{9 DeltaAxisGroup
i) Library Manager Acton
[@] Motion_PRG (PRG) (® Append device () Insert device Plug device (O Update device
PLC_PRG (PRG)
= (@ Task Configuration
=& ENIPScannerIOTask Name Vendor Version
@) EtherNet_IP_Scanner.I0Cyde = == EtherNet/IP Local Adapter
=& E“":“M‘ "‘ts’_m““sc:t Sy ([ Delta EtherNet/IP Adapter  Delta electronics, inc. 1.0.0.0
= & EtherCAT Task .
@] Motion_PRG
= & MainTask
@] pLC_PRG
* (i Buitin_I0 (Buitin_I0)
[ Delta_LocalBus_Master (Delta LocalBus Master)

[Stmg for a fulltext search ' Vendor \<AI vendors> v

35 - Smart Software Solutions GmbH

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

+ @ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT I m Name: EtherNet/IP
= [ [Ethernet (Ethernet) dor: 35 - Smart Software Soluti
= (# EtherNet IP Scanner (EtherNet/IP Scanne: / Categories: EtherNet/IP Scanner
Tl 5 Version: 3.5,15.20
B As324MT (AS324MT) Order Number: 1
B As228T (As228T) Description: EtherNet/IP Scanner =N
‘ [ Derta_Modbus T 3 5
-2 s sl Append selected device as last child of
& SM_Drive_Virtual (SM_Drive_Virtual) Ethernet
& SM_Drive_Virtual_1 (SM_Drive_Virtual) , . o )
N @  (You can select another target node inthe navigator while this window is open.)
< >
| pevices [ Pous | AddDevice | &  close

[E Messages - Total 0 error{s), 0 waming(s), 2 message(s)]

Last buid: €

Figure 4 - 89: EtherNet/IP Local adapter

Follow the procedure to set the AX-3 series adapter:

1. Right-click on Add device> Fieldbus > EtherNetIP Module > Delta EtherNetIP
Module.
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Figure 4 - 90: AX-308E Adapter settings

Repeat the previous step to add 2 Delta EtherNet/IP Modules and change the

names to /N and OUT.(Right-click Delta EtherNet/IP Module> Properties>

Modify the name in the General tab).

ﬁ Ethernet (Ethernet)

= ﬁ EtherMet_IP_Adapter (Etherfet/TP Adapter)

9 | (EtherNet/TP Module)

ﬂj QUT (EtherMet/TF Module)

Figure 4 - 91: Add Delta EtherNet/IP Module

3. Double-click on IN (Delta EtherNet/IP Module) > General tab > Module >

Word Input Module.
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General

EtherNet/IP Module IEC Objects

Status

Information

Module Information

Module

Vendor name
Vendor ID

Product name
Product code
Majorrevision

Minorrevision

Byte Input Module

= Ether\'et/IP

Byte Input Module

Word Output Module
DWord Input Module
DWord Qutput Module
Real Input Module
Real Output Module
Big Input Module

Big Output Module

Byte Output Module

1 -

1 -

Figure 4 - 92: Word Input Module

4. EtherNet/IP Module I/O Mapping tab > Always update variables > Enabled 2

(always in bus cycle task).

Hmox =
General Find Filter Show all + dp Add FB for IO Channel... H
EtherNet/ P Module 1f0 Mapping Variable Mapping Channel Address Type Unit  Description
=4 InputData  %IW0 WORD
EtherNet/IP Module IEC Objects b Bitd %IX0.0 BOOL
» Bit1 %IX0. 1 BOOL
Status “p Bit2 %IX0.2 BOOL
#» Bit3 %IX0.3 BOOL
Information £ Bit4 %IX0.4 800L
» BitS %IX0.5 BOOL
% Bit6 YIX0.6 BOOL
» Bit7 %IX0.7 BOOL
» Bit8 %IX1.0 BOOL
» Bits %IX1.1 BOOL
W Bit10 %IX1.2 BOOL
» Bit11 %IX1.3 BOOL
* Bit12 %IN1.4 BOOL
» Bit13 %IX1.5 BOOL
% Bit14 %IX1.6 BOOL
» Bit15 %IX1.7 BOOL
I Reset Mapping Always updatevariables |Use parent device setting v
X Use parent device setting
‘¢ = Createnew variable "% = Mapto existing variable Enabled 1 (use

5
Enabled 2 (always in bus cyde task)

Figure 4 - 93: EtherNet/IP Module 1/0 Map tab

5. Double-click on OUT (EtherNet/IP Module) > General tab > Module > Word
Output Module.
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I General Module Information
‘ EtherNet/IP Module IEC Objects Module Byte Input Module i \ i
pe e Ether'et/IP
Status Byte Output Module
! Vendor name Word Input Module
| Word Output Module
Information Vendor ID DWord Input Module
| DWord Output Module
Product name Real Input Module
Real Output Module
Product code Big Input Module
Big Output Module
Major revision 1 =
Minor revision 1

Figure 4 - 94: Word Output Module

6. EtherNet/IP Module I/O Mapping > Always update variables > Enabled 2

(always in bus cycle task).

@ our x -
General Find Filter Show all + b Add FB for IO Channel... )
EtherNet/IP Module 1O Mapping Variable Mapping Channel Address  Type Unit  Description

+ " OutputData  %QWO0 WORD
EtherNet/IP Module IEC Objects
Status
Information

Heset Mapping Always updatevariables |Use parent device setfing bl
LUse parent device setting
# = Create new variable "# =Mapto existing variable

Figure 4 - 95: EtherNet/IP Module I/O Map tab

7. Double-click EtherNet IP_Adapter (EtherNet/IP Adapter) in the project tree to
open the setting page. In the General tab, click Export EDS File... to export the

EDS file to a third-party configuration environment.
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v 2 X

] Delta_EtherNet_IP_Adapter.ServiceCyc ¥ A
= & ENIPScannerIOTask
&) EtherNet_IP_Scanner.I0Cyde
= $& ENIPScannerServiceTask
@] EtherNet_IP_Scanner. ServiceCyde
=& EtherCAT Task
&) Motion_PRG
£ MainTask
& mdbsComTask
£ mdbsEtherTask
#- () Builtin_I0 (Buitin_10)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
+ () EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Mastes
= [ ethernet (Ethemet)
+ () Delta_Modbus_TCP_Master (Delta Modbus TCP Master)
@ Delta_Modbus_TCP_Slave_Device (Delta Modbus TCP S|
+ (fJ EtherNet_IP_Scanner (EtherNet/IP Scanner)
= ([ Delta_Etherivet_IP_Adapter (Delta EtherNet/IP Adapter ||
T IN (Delta Etheret/IP Module)
{{ oUT (Delta Etheriet/IP Module)
+({ Delta_Modbus_COM (Delta Modbus COM)
# (4J Delta_Modbus_COM_1 (Delta Modbus COM)
3 SoftMotion General Axis Pool
= (#) AX_8xxEPD_Windows_Series (AX-8xxEPO Windows Series)
& Hardware Configuration
= A Network Configuration
A, EtherCAT Filter

FAN

General

Log

Delta EtherNet/IP Adapter 1/O
Mapping

Delta EtherNet/IP Adapter IEC
Objects

Status

Information

< >

S Devices |[[) Pous

] Delta_Etherliet_IP_Adapter X

EDS File
Vendor name
Vendor ID
Product name
Product code
Major revision

Minor revision

Install to Device Repository... Export EDS File...

Delta electronics, inc.

799

AX-308EAOMAIT

16386

1

1

O D

\&7/

Etheri'et/IP

Figure 4 - 96: Export EDS file

Delta EtherNet/IP Local adapter general tab

The local adapter displays the general information in the device description file, and

the user can define this information to export the EDS file.

General

Information

EDS File
Log Vendor name
Delta EtherNet/IP Adapter /0 Vendor ID !
Mapping
Product name
Delta EtherNet/IP Adapter IEC
Objects Product code 0
Status Major revision 1
Minorrevision 1

Install to Device Repository...

a0

Export EDS File...

Etheri'et/IP

Figure 4 - 97: EtherNet/IP Local adapter general tab

Project

Description

Vendor name

Supplier name

Vendor ID

Provided by ODVA Association

Product name

EDS file name

Product Code

Product Code
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Project Description
Major revision Major revision
Minor revision Minor revision

If a device with the same device ID is already installed,
it will ask if the device should be overwritten. If the
device is plugged under the EtherNet/IP scanner as a
remote adapter, user will be asked to update the device
automatically.

Install to Device
Repository

The EDS file will be created and stored on the local
Export EDS file computer. This can use EDS files in an external setting
environment.

EtherNet/IP Module General Tab

Supports modules of different data types. After setting multiple data type modules,

return to the local adapter to output EDS files.

General Module Information

EtherNet/IP Module IEC Objects Module Byte Input Module v
e Ether\'et/IP
Byte Output Module
Eaue Vendor name Word Input Module
Word Output Module
Information Vendor ID DWord Input Module
DWord Output Module
Product name Real Input Module
Real Output Module
Product code Big Input Module

Big Output Module

Major revision

Minor revision

Figure 4 - 98: EtherNet/IP Module General Tab

4.2.7 High-Speed 10 Setting

NOTE: This section does not apply to AX-300NAOPAT.

The following table is a comparison table of high-speed IO configurations:
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AX-324 AX-364EL/AX-308 Description
. . AX-324 lacks a
e v v differential encoder.
SSI - v -
. AX-324 lacks a
Counter/Timer 6 groups 8 groups differential encoder.
Capturer/Comparator v v -
Pulse output shaft - v -
Y Y AX-324 lacks Channels

Interrupt

16 & 17.

4.2.7.1 High-speed 10 setting (AX-364EL/AX-308)

4.2.7.1.1 Builtln 10: Hardware 10 configuration

Click Builtln_10 from the device tree to configure hardware 1O.

[ Builtin_10 x
Hardwiare 10 Configuration
Status
BuiltIn_IO 1/0 Mapping
Status
Information
SsI
AL
B1
7
A2

N m
— O 8 —
— 1 9 —--
— 2 B L e —
_s 1) A
JEE— 1 )
[ 13
[ 7Y —
— L

s/50 s/s1

out out
Y 8 f—
r—— 1 5 e—

=y

Counter sSI
[] countero [] ss1 Encoder
Z Phase use OC
[] counter1 Capture
Z Phase use OC
[] Counter2 L] Cepture 0
[] Counter3 [] Capture 1
[] Counter4 [] Capture 2
[] Counter5 [ Capture 3
Counter 6
L] cou [_] Capture 4
[] counter7
] Capture 5
e [[] capture 6
L] Timer 0 [] capture 7
[] Timer 1
[] Timer 2 Compare
[] Timer 3 [] Compare 0
Timer 4
L) Vener [] Compare 1
[] Timer 5
[] Timer 6 [] Compare 2
[] Timer 7 ] Compare 3
e [] Compare 4
is
[] Compare 5
[] Pulse Output Axis 0 = .

Figure 4 - 99: Hardware 1/0 Configuration
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Devices

v R X

) oo x

-3 T
= [{ Device (AX-308EAOMAIT)

DIO Configuration

Configuration
8 Hardware Configuration .
+ A, Network Configuration DIO 1/0 Mapping Interrupt Port Filter (0.01us) Polarity
=2l PLC Logic
a 0% Status mo 100 E . 4t
= £} Application [Jino I_rl\ﬂ_l = il
7 Library Manager e m1 w BE 4
¥ Motion_PRG (PRG) LI l_f_ﬂ_ﬂ 2 100 ff . 4
{9 pLc_pPrG (PRG) N2 I_f_er N3 100 O . 4+
= [# Task Configuration A —
=g EtherCAT Task (B UK] f ﬂ,_ﬂ N4 100 [¥] . ﬂ
M PR s
| &ﬁ Tu:kun_ G Clima u—l—uj—u ms w5 R
& Mainta ms 100 (o . iye
&) PLC_PRG NS l_f_ﬂ_ﬂ —
= Builtin_I0 (Buiitin_10) w7 100 [§] . i
{d oro o) Lime l_f_l_LLﬂJ ms w [ EE
[ pelta_LocalBus_Master (Delta LocalBus K N7 l_f_ lﬁl me 100 0 . E
l 0
[ EtherCAT_Master_SoftMotion (AX-3 Seri -
‘3 SoftMotion General Axis Pool Lims I_rl_L[ﬂl 1o 100 %] . %|
0
[N l_f_l—LlﬁI i 100 [*] . ﬂ
IN 12 100 2
cwe  [FTLEY nl
IN13 100 = . 4
L l_f_ﬂ_ﬂ IN 14 100 I+ . 1t
Om1z i [fu IN1S w [ HE
DN l_f_ ﬂ Encoder A1 100 i . -M-
O
ot u—I—Lu—u Encoder 1 [100 [ R 4
0 Encoder ZI 100 51 . 1t
ws  [FAA :
encoderiz 100 [3  [If 4
[] Encoder z1 I_f_I—L[ﬂ_I &) Al
encodersz (100 [o| I [44
[] Encoder 22 l_f_l—Lﬂ Encoder 22 100 e . 4
SSI DATA 100 e
< >
.
.
Figure 4 - 100: DIO Bookmark
[ Builtin_10 x
Hardware 10 Configuration -1 C
Status
Counter Configuration
Counter SSI
Poluis Configuration Counter 0 [_] 551 Encoder
) [_] Z Phase use OC s
IEC Objects IN IN ‘Counter 1
Po Axis CHO LSP Z Phase use OC El Capture 0
Builtin_I0 [/O Mapping o 8 J—
Po Axis CHO LSN unter [] capture 1
Status 1 Ll ‘Counter 3 D @ 2
- Poasaz| N ] Counter 4 pture
Information Po Axis CHO Home Switch 3 u [t [[] capture 3
[] Counter & [] Capture 4
4 2 [] Counter 7 [ Capture'5
—_—)]5 13—
- Timer [] capture
e “i— Timer 0 D Capture 7
_7 f L) E— Timer 1
s/s0 s5/s1 Timer 2 Compare
Timer 3 D & o
] Timer 4 meare
" ot oA Phese i out out [ Timer 5 [] compare 1
B1 Cnt CHO B Phiase a [] Timer & [] Compare 2
71 Cnt CHO Z Phase P cis | s L] Timer 7 L] Compare 3
— Axis
A2 Tmr CHI [ Compare 4
i Pulse Output Axis 0
B2 —_—2 6 f— ["] Compare 5
) L] Pulse Output Axis 1
4 Con 6
= 3 7 [7] Pulse Output Axis 2 L Compare
- co co [] Pulse Output Axis 3 W EET=—=
Encoder

Figure 4 - 101: Counter

High-speed I/0O on the host provides the following function settings:

DIO: Can set interrupt, filter, polarity and other functions.
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SSI Encoder: Can set SSI encoding type, clock frequency, SSI data length
and other functions.

e Counter: Can set high-speed counter variable and counting mode, whether Z-
phase signal is enabled or other functions or high-speed timer variable

declaration.

e Capture/Compare: User can declare the Variables of the high-speed capture

or high-speed comparators.

e Pulse Output: user can set the pulse output mode, direction, and origin return

mode and parameters.

4.2.7.1.2 Builtln 10: SSI Encoder Configuration

The AX controller body supports a set of SSI encoder functions on the 10 end. It is
connected to the PLC through the D-SUB interface. This interface provides 5V power
output for the encoder power. The parameters required by the encoder can be

received through the hardware configuration channel.

1. SSI Encoder architecture.

AX PLC
Data 551 Encoder Parameter Setting
- — :
Clock 55l Encoder
L L

Figure 4 - 102: SSI Encoder Architecture
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2. SSI Encoder function activated
In the Builtin_|O screen, click SSI Encoder Configuration and then select SSI

Encoder Configuration tab.

({ Builtin_10 x
Hardware 10 Configuration c 8 S
Status \\%
SSI Encoder Configuration A =
IEC Objects [] countero SSI Encoder
Z Phase use OC
BuiltIn_IO /O Mapping N N ["] Counter1 Capture
Z Phase use OC
Status s I 8 [] Counter2 | lcxtien
1 9 [] counter3 [ Capture 1
Information 551 bata [[] Counter4 [] Capture 2
sst 2 10 [] Counter5 [] Capture 3
_ I Counter 6
551 Clock 3 1 LI Countes [] Capture 4
[] Counter7
—14 nE——— [] Capture 5
PR ) B Timer [ capture 6
JES— 7Y I [] Timer 0 [ capture 7.
[] Timer 1
7 s ["] Timer 2 Compare
s/so s/s1 [] Timer 3 1] compare 0
Timer 4
L] Tines [] Compare 1
[] Timer 5
- out out [ Timer6 "] Compare 2
B1 ° a [] Timer 7 [_] Compare 3
] Compare 4
71 Axis
—_— 5 p— [] Compare 5
A2 [] Pulse Output Axis 0 = i v

Figure 4 - 103: SSI Encoder Configuration

SSI related settings can be set in the SSI Encoder Configuration screen. The

following explains the settings:
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(4] Builtin_10 X
: Hardware 10 Configuration
SSI Encoder Configuration
| IEC Objects

BuiltIn_IO 1/O Mapping

General

Clock Frequency

Clock

Clock Pause Time

: : 2 :

Status
Information ‘e Multh-Tum Data Single-Turn Oats .
Encoder Type: | Gray Code v
Clock Frequency: {500 @ kHZ Clock Pause Time: 380 E us
Single Turn Setting: |13 E Multiple Turns Setting: |12 +
9 Axis Standard
Positive C d Negative C d
Encoder Type: SSI Encoder 0
AdsTvoe O e @9‘ @9~
e (@) Linear Axis () Rotary Axis
o ow cow
Modulo:  |360 + [Unit]
(G @@9
cow cw
Transmission Mechanism
Mechanism Type = Ball Screw v Mechanism Setting
o (1) Command pulse per motor rotation: |1 E [ Pulse ]
(4) Pitch: [1 [§] tunita
Gear Box
(2) Gear ratio numerator ‘\ 1 @
Gear Ratio = —
(3) Gear ratio denominator \ 1 ¥
Figure 4 - 104: SSI Encoder Configuration Tab
® General
Set value (default
Name Features
value)
Gray code/
Encoder Type SSI Encoder type Binary code

(Gray code)
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Name Features Set value (default
value)

Frequency of the transmission clock
signal used for SSI encoder

Clock Frequency communication (requires the SSI (500)
encoder data sheet as a reference)
Data length of single turn data

Single Turn Setting | (Need to use the SSI encoder data (13)
sheet as a reference)

. Data length of multi-turn data
Multiple T
LLple tums (Need to use the SSI encoder data (12)

Setting
sheet as a reference)
After the last falling edge of the clock,
the data line will remain low for a

. period of time until the data line is

Clock Pause Time pulled high (80)
(Need to use the SSI encoder data
sheet as a reference)

@ Axis Standard
Set value
Name Features (default value)
Encoder Type Encoder type display
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® Axis Type
Set value
Name Feafures (default value)
Li Axis/ Linear Axis
inear Axis _ . .
Rotary Axis Set linear or rotary axis Rotary Axis

(Linear Axis)

When the rotation axis is selected,
Modulo the value of one rotation of the (360)
rotation axis can be set.

@ Positive/Negative Command

Name Features

Reverse OFF/On Set forward and reverse commands

® Transmission Mechanism
The following are introduced for different architectures:

° Ball Screw

Transmission Mechanism
M sm Set
Mechanism Type | Ball Screw echaniem Setting
" (1) Command pulse per motor rotation: |1 t¥| [Pulse]
) [
@ <> (4) Pitch: 1 4 [ Unit ]
(1) |
: : oy, 2
f f [~
E Gear Box
: &)
(2) Gear ratio numerator 1 vl
Gear Ratio = -
(3) Gear ratio denominator 1 (e

Figure 4 - 105: Transmission Mechanism — Ball screw Type
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Legend Features
(1) Command pulse per motor rotation
4) Pitch
(2) Gear ratio numerator
(3) Gear ratio denominator

° Round Table

Transmission Mechanism

Mechanism Type | Round Table

Mechanism Setting
(1) Command pulse per motor rotation: |1 % [ Pulse ]
4 i
@) (4) Movement distance per motor rotation: 1 i [ Unit ]
Gear Box
(2) Gear ratio numerator 1 C
Gear Ratio = =
(3) Gear ratio denominator 1 o

Figure 4 - 106: Transmission Mechanism — Round Table Type

Legend Features
(1) Command pulse per motor rotation
(4) Movement distance per motor rotation
(2) Gear ratio numerator
(3) Gear ratio denominator

J Belt Pully
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Transmission Mechanism
Mechanism Type | Belt Pully M Hiochuniom —
(1) Command pulse per motor rotation: |1 {s] [Pulse]
(7)) @ (4) Diameter: |1 L:j [ Unit ]
(1) Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator 1 =
Gear Ratio =
(3) Gear ratio denominator 1 @

Figure 4 - 107: Transmission Mechanism — Belt Pully Type

Legend Features
(1) Command pulse per motor rotation
4) Diameter _ N .
(Movement distance per motor rotation: Diameter * n)
(2) Gear ratio numerator
(3) Gear ratio denominator

Follow the steps to set up SSI Encoder Mapping variable.

1. Right-click Builtin_10, select Edit IO Mapping.
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2. In the Edit IO mapping screen, click

= A Network Configuration
A, EtherCAT Filter
= B pLcLogic
= € Application
) Liorary Manager
[8) PLc_prG (PRG)
\E] PoU (PRG)
= a Task Configuration
= & EtherCAT Task
@) rLc_PrG
i Deita_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

Devices v & x @ o
=) Untited? -
= ({ Device (AX-308EAOMAIT) | Status
8 Hardware Configuration
Inform|

= (@ Buitin_IO (Builtin_IO)
W4 T

@ o0 (o10)

‘3 SoftMotion General Axis Pod
Paste

X Delete

[ Properties..

w2 AddFolder...
Insert Device...
Disable Device
Update Device...

[J EditObject
Edit Object with..

Edit IO mapping

Import mappings frd

Export mappings to C

|

Figure 4 - 108: Edit I/O Mapping

to add variables

Edit I0 mapping X

Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address  Type Description
= i suiltin_10
= [@ o0
» IN:0-7 %IB0 BYTE 8-CH Open Collector Input
- IN:8-15 %IB1 BYTE 8-CH Open Collector Input
+ Y Encoder %IB2 BYTE 2-CH of Incremental Encoder Input
" %QB0 BYTE 8-CH Open Collector Output
= B sSI_Encoder 5@
“» [a]E siton 9%ID1 DINT
*» E %ID2 nmt on Q

Figure 4 - 109: Adding Variable

Name

Content

Encoder Position

SSI Actual location
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Name Content

SSI Encoder Communication status,
the status is as follows:

Error|D*Note 0 : No Error
1 : Error Communication
2 : Wrong Parameter Setting

NOTE:
e FErroriD :

ErrorID = 1 when SSI Encoder is not connected or the SSI Encoder is
disconnected from the CPU.

When MultiTurns + SingleTurns is greater than 32, ErrorlD = 2

The above error conditions will cause BusCycle to stop updating the
EncoderPosition, and the EncoderPosition will maintain the previous value.
The purpose is to prevent other slave axes from bouncing if the Encoder has

a synchronously moving spindle.

e FErrorlD Clear :

When the SSI Encoder is not connected or the SSI Encoder is disconnected
from the CPU, Status Data = 1, BusCycle will stop updating, and the
EncoderPosition will maintain the previous value. The purpose is to prevent
other slave axes from occurring if the Encoder has a synchronously moving

spindle beat:

Check the connection between the SSI Encoder and the CPU. After the
correction, the firmware will determine that the connection communication
channel is correct and the BusCycle's EncoderPosition update will resume.
There may be many reasons for the error, such as: SSI Encoder not plugged

in, SSI Encoder broken, Drive board Abnormal.

When MultiTurns + SingleTurns is greater than 32, Status Data = 2 :

Download the parameters of MultiTurns + SingleTurns within 32.
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SSI Encoder Used in programs :

The encoder axis variable that comes with the SSI encoder device. This variable

is used by the user's motion function block in the POU (Example: MC_Camin).

1. Builtin_IO sceen, click the IEC Objects tab.

[l Builin_t0 x

| Harduware 10 Configuration
551 Encoder Configuration
BuiltTn_10 /0 Mapping
Status

Information

Status m
m m
—Jo sl
551 Data ! 2
ssI — 1> wlhb—
557 Clock — 3 bl
—_— 1 a 12 —
RN ) I
R @l
R L)
s/50 5151
out out
AL
B1 s L 4 f—
71
— s
A2
B2 —_—2 [
2 [ o
<o co
Encoder

[t

‘Counter

[] Counter 0
Z Phase use OC

[] Counter 1
Z Phase use OC

["] Counter 2
["] Counter 3
[] Counter 4
["] Counter 5
["] Counter 6
[] Counter 7

Timer
[ Timer 0
[] Timer1
[ Timer 2
[ Timer 3
[] Timer 4
[] Timer s
[ Timer 6
[] Timer 7
Axis
[ Pulse Output Axis 0
[ Pulse Output Axis 1
[ Pulse Output Axis 2
[ Pulse Output Ais 3

sst
551 Enceder

Capture
[] capture 0
[] Capture 1
[] Capture 2
[] capture 3
[] capture 4
[] capture 5
[[] capture 6

[] Capture 7

Compare
[] compare 0
[] compare 1
["] compare 2
["] compare 3
[ compare 4
[[] compare 5
[] Compare 6

[[] Compare 7

Figure 4 - 110: Hardware Configuration Window

2. |EC Objects in the picture: Is an example of configuration function, and

Encoder_Axis must be filled in for the axis name used in the POU.
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Hardware I0 Configuration
SSI Encoder Configuration
IEC Objects

Status

Information

Variable
SSI_Encoder

Type
DFB_SSI_ENCODER _REF
DMC_ENCODER_AXIS_REF

Configuration Function

SSI Encoder
SSI Encoder FreeEncoder _Axis

Figure 4 - 111: IEC Objects Window

3. For the MC_Camin function block in the POU, the source of the spindle can

use SSI as the source. The input axis name is Encoder_Axis.

i pou x

10N

U U

| Encoder axis —
SM_Drive_Virtual —

| Y I N IO Y IO O [ B [

MC_CamIn_ 0
MC CamIn

EN - ENO——
Mascerl InSync —
Slave Busy
Execute CommandAborted —
MasterOffset Error
SlaveOffset ErrorID
MasterScaling EndOfProfile —
SlaveScaling Tappets [~
StartMode
CamTableID
VelocityDiff
Acceleration
Deceleration
Jerk
TappetHysteresis

Figure 4 - 112: Encoder Axis

4.2.7.1.3 Builtin 10: Counter/timer configuration

The connection between AX-3 series and pulse encoder supports differential input (2

groups) and open collector input (56 groups) interfaces. The differential interface is
connected to the PLC through the D-SUB15 interface. This interface has 2 sets of
high-speed counting The (timer) device can count the pulse value or frequency of the

(timer) encoder; the external encoder with open collector input needs to be

connected through the Input point on the 10 board. There are 6 sets of high-speed

counter (timer) in this area to count (Timing) The pulse wave value or frequency of
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the encoder, the user needs to check the pulse wave type encoder function to enable

and set the parameters required by the encoder, and the encoder data can be

received through the hardware configuration channel.

In this section, user can find the describtion of the pulse encoder function module of

the body 10. The AX-308 supports up to 8 groups of high-speed counters and high-

speed timers.

e High-speed counter (Cnt)

AX PLC
Counter Channel
Pulse Input Counter Parameter Setting
¥
LI L L
# Counter —— Counter Qutput

Figure 4 - 113: High-Speed Counter

e High-speed counting function is activated.

1. Inthe Builtin_IO screen, there are 8 counters in total. Click Counter O and

then click Counter Configuration.
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0 i x5

| sardsare 10 Cotgarmman
Eparter Coofi g on
EC tmjes
Ssith_ID 50 Mapirg
et

i rratipm

o u
m [ L]
p— ) )
_ "
W5 —_— o —_
—_— " p—
—_— ¥ f—
S— L o —
] L
———g ¥ 1 e
I e
o Ll
i oy ol A P
[ TR P — B — L Ll —
* o e T e 2 2
L]
Bl e §
] —_s o
o 1]
Facndes

n

T ke itk R
[ Pk Subymt Baw |
[ Pt Duiput duis
[ P Gtk B 3

Figure 4 - 114: Activating Counter Configuration

2. See the counter 0 page in the counter configuration screen .

IEC Objects

Status

Information

Hardware 10 Configuration

Counter Configuration

Counter Mode

Counter Mode

Description

up

Clociowise Pulse

Counter-clockeise Pulse

4 L_f 1

Figure 4 - 115: Counter Configuration Window

3. Counter related settings can be set in the Counter Configuration screen. The

following explains the settings:
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[ Builtin_10 x|
Hardware 10 Configuration [ Counter 0 |
SSI Encoder Configuration Counter Mode
Counter Configuration é Counter Mode Description
winrs 151
IEC Objects ~ i Clociwise Pulse
i Counter-clociane Pulse f f |
BuiltIn_IO I/O Mapping
Status Pulte _f 1 f L f f |
( _\: PD
Information Dwection  Clockwise | Counter-clockwise
aprsseruie _f L__f T T ¢
®© AB
8-Phase Pulse | | [
A-Phase Pulse f i f 7 f ? f 7
®) 4AB
B-Phase Pulse $ 1 $ 1 4 1 L £

[T] Extemnal Trigger

o Axis Standard

Encoder Type:

Positive C = gati
Incremental Encoder o
(®) Reverse OFF @9_ L
w

C 4

Axis Type
e (@) Linear Axis ) Rotary Axis
oow
Modulo: 360 + [unit]
(::l Fam @9‘ @9‘
ccow ow
Transmission Mechanism
Mechanism Type | Ball Screw | Mechanism Setting

m

@

@ . (1) Command pulse per motor rotation: |1 @ [ Pulse ]
(4) Pitch: [1 B tunit)

> L C

Gear Box

3

(2) Gear ratio numerator 1 @
(3) Gear ratio denominator [1» | E

Gear Ratio =

Figure 4 - 116: Counter Configuration Setting
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® Counter Mode

Name Features
ubD Forward pulse train and reverse pulse train
PD Pulse train + direction
AB AB Phase pulse train
4AB AB phase pulse train (4x)
Ex’_ternal Phase Z signal is enabled.
Trigger

@ @ @ ® Software setting screen: refer to SSI Encoder Function Settings

Set Counter mapping variable

1. Right-click Builtin_1O and select Edit IO Mapping.

Devices v & Xx @ o
= 1) Unbitieds -
= (@) Device (AX-308EAOMA1T) Status
J8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= B0 pLcLogic
= ) Application
m Library Manager
|E] PLC_PRG (PRG)
\E] POU (PRG)
= E Task Configuration
= & EtherCAT Task
&) pLc_PRG
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
) EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= (@ Buitin_IO (Builtin_I0) _ -
@ o0 (o10) '\ ut

2 SoftMotion General Axis Pod opy

Inform|

X Delete
[ Propetties.

) Add Folder...
Insert Device..
Disable Device
Update Device.

[ EditObject
Edit Object with

Edit IO mapping
Import mappings frd .

Export mappings to C

|

Figure 4 - 117: Setting Counter Mapping Variable
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2. Inthe Edit IO mapping screen, click to - add a new variable.

Edit 10 mapping X

Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address  Type Description
= (i suiltin_10
=- (i oio
+ IN:0-7 %IB0 BYTE 8-CH Open Collector Input
+ IN:8-15 %IB1 BYTE 8-CH Open Collector Input
+ 9 Encoder %IB2 BYTE 2-CH of Inaemental Encoder Input
+ “’ OuT:0-7 %QB0 BYTE 8-CH Open Collector Output
= _B Pulse_Encoder
- H Counter_0

» 9/ Counte %ID2

Figure 4 - 118: Edit /0 Mapping

e Counter Used in programs:

High-speed counter's own encoder axis variable. This variable is used by the

user in the POU's motion function block.

1. In Builtin_IO screen, select the IEC Objects tab.

() Builtin_10 x
| Hardware 10 Configuration .
Status \Lﬂ
Counter Configuration Counter
IEC Objects Counter 0
["] Z Phase use OC
Builtin_I0 /O Mapping N N ['] Counter 1
Z Phase use OC
Status —_— 8 b—— [] Counter2
1 9 [] Counter3
Information [] Counter4
ss1 2 19 [] Counters
[ S P— [] Counter 6
ounter
4 12 LIa %
JEE— 1 B Timer
— 16 [V I Timer 0
[ Timer 1
—1? S f—— [] Timer 2
S/s0 S/s1 [] Timer 3
[] Timer 4
[] Timer 5
out out
A1 Cnt CHO A Phase [] Timer 6
Timer 7
B1 Cnt CHO B Phase —_— 0 4 — U
1 Cnt CHO Z Phase i 5 Axis
A2 [] Pulse Output Axis ¢

Figure 4 - 119: IEC Window
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2. Inthe IEC Objects tab,is an example of configuration function, and

Encoder_ Axis must be filled in for the axis name used in POU.

_j BuiltIn_IO X

Hardware 10 Configuration Variable Type Configuration Function o
Counter_0 DFB_COUNTER _REF Counter 0

Counter Configuration Encoder_Axis_1_1 DMC_ENCODER_AXIS_REF  Counter 0/FreeEncoder_Axis

IEC Objects

BuiltIn_IO I/O Mapping

Status

Information

Figure 4 - 120: Builtin_lO - IEC Objects Tab

3. Inthe POU for the MC_GearlIn function block, the source of the spindle can

use Counter as the source, and the entered axis name is Encoder_Axis.

) PLC_PRG X
MC_GearIn_0
TRUE MC GearIn
_"., [}—EN - ENO—
| Encoder_Axis —jMaster InGear [~

SM_Drive_Virtual —]Slave Busy
—|Execute CommandAborted [~
—|RatioNumerator Error —
—|RatioDenominator ErrorID
—|Acceleration
—|Deceleration
—|Jerk

Figure 4 - 121: Encoder Axis

High-speed timing (Tmr )
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AX PLC

Pulse Input Timer Channel

¥
L L] i
Timer  [— Timer Qutput

Figure 4 - 122: High-speed Timing

e Quick timer function activated: In the Builtin_|O screen, there are 8 groups of
timers. Click Timer 0. Timer does not need to set the screen, so user can start

it after selecting it. High-speed timer in AX series internal clock is 0.1us.

Slats

i
U
......... Comariwe § ] e
P i £
Cinphu
™ m Crueiee |
. I P v O e

Dt 3

Camatiey )
Cinare 4
Lot § Capfurs }
Craime b S
Lnares 7

Puies Cruigeall Banin 3
P (rper dee L

Toiea D w7
Bt (hpeed B

Figure 4 - 123: Timer

o Set Timer mapping variables

1. Right-click Builtin 1O and select Edit IO Mapping

153



Chapter 4 DIADesigner-AX

Devices v 3 x @ ol
=3 Untitied1 v
= [ Device (AX-308EAOMA1T) I Status
8 Hardware Configuration
= A Network Configuration
A, EtherCAT Fiter
= B pLcLoge
= ) Application
m Library Manager
[8) PLC_PRG (PRG)
\E] POU (PRG)
= E Task Configuration
= ¢ EtherCAT Task
&) pc_prG
[ Delta_LocaiBus_Master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= (@ Buitin_1O (Builtin_I0)

(@ oro or0) \: i

3 SoftMotion General Axis Pog opy
| &

|

Inform

‘ aste

‘ X Delete

|E  Properties...

|

J L) AddFolder...
Insert Device...
Disable Device
Update Device...

[§ EditObject
Edit Object with..
Edit IO mapping .

Import mappings frd

Export mappings to C

|

Figure 4 - 124: Edit I/O Mapping

2. Inthe Edit IO Mapping screen, click “ to add a new variable.

Edit I0 mapping X

Pulse_Encoder
H Timer_0

» + | Timer Value | %ID1 DWORD
G)‘

Figure 4 - 125: Set timer mapping variables

Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address  Type Description
= (f euiltin_10
= (@ oo
+ Ay IN:O-7 %IB0 BYTE 8-CH Open Collector Input
+ IN:8-15 %IB1 BYTE 8-CH Open Collector Input
+ 4 Encoder %IB2 BYTE 2-CH of Incremental Encoder Input
+ "y OUT:0-7 %QB0 BYTE 8-CH Open Collector Output
=@

Timer Used in programs: This variable is used by the user's motion function block in
the POU.
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1. In Builtin_IO screen, select the IEC Objects tab.

2 Budtin_ 10 x

Harduanes 10 Configeration

IEC dibjects

Bedtan_10 U0 Maping

Sty

Infarmmation

Status lull
™ ™
—_— [ S
—_— » f—vvxrv
551 —_— 0 e
—_— 1 —
——— 4 O ——
— 5 S —
e el o ———
—_— 7 S —
i 5%
o ouT
ar T (8
1] L i f—
n
—_—a 8 —_—
a2
] — 2 e
ped JR— FJ) P
[ oo
Enceder

Confyuintem

Lomamter &
I Hune we OF

|| ‘Comster 1
T Phase se O

|| Comster 3
[] Conamter 3
[ Compmter 4
|| Comtur §
[] couster &
|| Compnter 7

[+ Timer 0
] Time 1
] iomeew 2
|| Tome 3
[ ] Tierser 4
] imer 5
|| T &
] Yimes 7

P Chatput dois 0
(] Pulse Otput doce 1
| Pulse Cortpd s 3
Puse Ohatat Aus 3

[] captara &

| Copstare
[ Captare 3
| Cagare +
| Cotare 5
[ oopteras

CRpE

[ Compasss

| Compade 2
|| Compam 3

| Compate 5
] Compare .
| Compare 7

Figure 4 - 126: IEC Object window

2. Inthe IEC Objects tab: The following is an example of configuration function,

and Timer_0 is required for the axis name used in the POU. the POU.

Information

) Builtin_10 x

0]
Hardware 10 Configuration Variable Type Configuration Function
DFE_TIMER REF  Timer 0
IEC Objects
Status

Figure 4 - 127: Setting timer

3. For the DFB_HTmr function block in the POU, enter the axis name as

Timer_0.
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DFB_HTmr_0
TRUE DFB_HTmr

{1 EN 8 ENO—

| Timer 0 —Timer | bValid

—bEnable bBusy -

—TriggerMode bError —

ErrorID

dwTimerValue [~

Figure 4 - 128: Entering Axis name

4.2.7.1.4 Builtln 10: Po axis configuration

This section describes the |0 pulse wave output function module. It supports up to 4

sets of pulse wave output devices for Selection.

e Axis Function start

1. Inthe Builtin_IO screen, Axis has 4 axis pulse wave outputs, click one of them

to start.

A Buitin_5 x

I bt 10 Conlgeratios

PokugCarfigerstion

IEC Obpasta

Badiin_li} /) Mapsing
Setus

infermatios

Figure 4 - 129: Selecting Pulse Output Axis

Conbgurnson
Status ‘u]
Coumme
| Coundter
2 Phase ase OO
I ™ | Counter §
iy Aty (M0 L5P I Phase upe OO
[ L
P Acik O LN Coumster 3
1 P f—_— Coamiary
P s OO T
551 2 0 e Counter 4
P dvis O Home Sevtch | " | Counter 5
i s CHT L5 | Coumter &
1 e
| Coumter 7
P Auii (M LW
5 S e -
liser
P ek £
& b Timer b
P Aty O] Wgmmg Feltnh 7 15 | T 1
bTe ] 5751
T T
A1
Po duis O,
B1 L] -
o Po Ay S0 8
i L —
2 o et ST A
Bz b —
Po duis W B
73 3 L
[+ ] -]
Emcoder
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2. After starting Axis, click PoAxis Configuration.

3 Buitn_10 x
Hardmae 10 ol garation
Status
Pakds Corfiganatins
G dbgects
Bedti_I0 [0 Magaing ™ ™
i i P L5
e L] L
P Ari OO LS
1  f—
TPt LT r
551 a W
P Az OH) Haeve Seviltoh
3 1
Fin Bty (HF LEP
4 B ——
v oot 5w | "
e Al C02 T & i
Fo ity ] Ngme Feritph 7 15
S 551
ouT T
AL
Po duis S0 &
Bl —_— 4 p—_—
n Po Ay S0 8
5 —_
"2 P et HI A
Bz b —
Po duis W] B
L2 3 7 f——--
- w =]
Encoder

Courmer

| Counter
I Phase st OO

T Gounter
1 Phace upe OO
Counter 3
Counter 1
Counter 4
| Counter 5
] Couter &
| Couites 7
Timer
O Tvar 0
] Tuar 1
Tirver
Tumar ¥
Tumar 4
| Timar &
| Tever &
| Timer 7
A
] Pulte Cutpet s
[o/] P Coutgrat Bt 1
[ Pren Gutprot e 7
[] ke Gt docs 3

|| 551 Encader

[ capmare
(] Captare 1
[] ‘Cappare 2
] Coptars 3
[] Captare 4
[ capase 5
] Coplarn &
[] Captare 7

[ compaee 8
|| Cosrpase 8
] Comparne 3
[ ] Coorguare 3
[ Compaie 4
[ compare 5
[ Corpare &
|| Compare 7

Figure 4 - 130: PoAxis Configuration

3. Click the Axis 0 tab after the PoAxis Configuration setting.
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Pulse Ouly

Mode
Mode /i

AlB

Transmission Mechanism

Mechanism Type | Ball Screw

Homing Setting
Homing Mode | Mode 1

Hamina Arrelaration |0

_ @9
- B

4)
@ g <>
o %// i
0 3)

Homing speed during search for switch |0
Hommgspeeddmngsem:hfolzphasewlselo

Axis Type and Limits
[[] virtual mode
® Linear Axis ~ Linear Axis Software Limits
Negative Command O Rotary Axis [ ] Activated
Negative [u]: [0 0
postive [u): (1000 4
9‘ Rotary Axis Modulo Setting
Modulo value [u): |360
cw
Motion Parameter
Error Reaction
[[] Quick Stop  Deceleration [u/s2]: :1000 E
Velocity Ramp Type
® Trapezoid () Sin* () Quadratic () Quadratic(smooth)
5 Mechanism Setting
(1) Command pulse per motor rotation: |1 H! [ Pulse ]
(4) pitch: 1 T8 tunit)
Gear Box
(2) Gear ratio numerator 1 e}
Gear Ratio =
(3) Gear ratio denominator 1 @
& tunitys
[&] [uniys)
@ I linit/e2 1

Figure 4 - 131: Axis0 Tab

4. The related settings of Axis can be set in the Pulse Output Setting screen:
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Axis 0
@mmm (D Type and Limits
wsde [ v (] Virtual mode _ B
‘. e :_ mrz@é\earmsﬁwxeums
Negative [u]: [0 B
Positive [u): (1000 5]
Modulo value [u]: [350 -
o L
Motion Parameter
(B) Error Reaction
[[] Quick Stop  Decel [w/s?): | 1000 H'

®Trmsm‘ssionMedw\ism
Mechanism Type = Ball Screw v

CASE 1:

CASE 2:

o

(B) Velocity Ramp Type
@ Trapezoid () Sin2 (O

Mechanism Setting

Quadratic () Quadratic(smooth)

(1) Command pulse per motor rotation: 1 [8] [Pulse]

Mode 1 : Depending on the negative limit switch and Z pulse

4
. L Fa— 1
(8]
Gear Box
(2) Gear ratio L B
Gear Ratio =
(3) Gear ratio denominator |1 B
HomingSewng
Homing Mode | Mode 1 o
Homing speed during search for switch |0 @[uws]
Hmmgsaeeddmseardnfnrzphasewbelo E[Um/s]
Homing Acceleration |0 @[Umtls’]
Descriot

The homing instruction is executed when the negative limit switch is OFF and the axis moves in the
negative direction at the first-phase speed Homing speed during search for switch ). The motion direction
changes and the axis moves at the second-phase speed ( Homing speed during search for Z phase
pulse ) when the axis encounters that the negative limit switch is ON. Where the first Z pulse is met is the
home position when the negative limit switch is OFF.
The homing instruction is executed when the negative limit switch is ON and the axis moves in the
positive direction at the second-phase speed ( Homing speed during search for Z phase pulse ) . Where
the first Z pulse is met is the home position when the negative limit switch is OFF.

I

Mpol'll

(——

JSIMpon

Stop point
Postive drection

Z pulse

Stop pont
o-—bPosﬁve drection

Negative kmtt switch

Figure 4 - 132: Mode Setting
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® Mode Setting
Set value
Name Features (default value)
CW/CCW
Pulse and
Mode Set output pulse type Direction
(A/B)
Reverse On
Reverse On

/Reverse OFF

Set pulse axis forward/reverse

Reverse OFF
(Reverse OFF)

@ Axis Type and Limits

Name Features Set value
(default value)

TRUE

Virtual mode Start virtual axis FALSE
(FALSE)

Li Axis/ Linear Axis

inear Axis _ _ .
Rotary Axis Set linear or rotary axis Rotary Axis

(Linear Axis)
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® Linear Axis Software Limits
Set value
Name Features (default value)
Activated Start software limit TRUE/FALSE
(only supports linear axis) (FALSE)
Negative [u] Reverse Software Limit (0)
Positive [u] Forward software limit (1000)
@ Rotary Axis Modulo Setting
Set value

Name

Features

(default value)

Set a circle range

Modulo Value [u] (only supports rotation axis) (360)
® Error Reaction
Set value
Name Features (default value)
Quick Stop Emergency stop (360)
Axis decelerating to stop (only
Deceleration [u/s?] effective when Quick Stop is not (10000)
activated)
® Velocity Ramp Type
Set value

Name

Features

(default value)

Trapezoid/Sin2/Quadratic/

Quadratic(Smooth)

Set axis motion curve

(Trapezoid)

@ Software setting screen: refer to SSI Encoder Function Settings
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Homing Setting

Name Features SEEIE
(default value)
Homing Mode Set origin mode (Mode 35)

Set the homing

Homing speed during search for switch switch speed

(100)

Homing speed during search for z

phase pulse Set Z-Seek Speed (50)

Homing Acceleration Origin speed (1000)

e Pulse Axis Used in programs:

Pulse Axis is used in the POU. User need to use this variable in the motion
function block in the POU.

1. Select IEC Objects in the Builtin_IO screen.

Hardware I0 Configuration

Status

PoAxis Configuration
Counter

["] Counter 0

Z Phase use OC
["] Counter 1

Z Phase use OC

1EC Objects

Builtln_IO IO Mapping
Po Axis CHO LSP

Status

=g

Po Axis CHO LSV ez

Counter 3
[] Counter 4
["] Counter 5
["] Counter 6
"] Counter 7

Information Po Axis CHO Z
SsI

Po Axis CHO Home Switch

Timer
[ Timer 0
[] Timer 1
5/s0 s/s1 Timer 2
Timer 3
[] Timer 4

Al [ Timer 5
Po Axis CHO A o [] Timer &

=
=

N s W N oS
=
N

B1
[ Timer 7

Axis

1 Po Axis CHO B

[v] Pulse Output Axis 0
[] Pulse Qutput Axis 1
[] Pulse Output Axis 2

B2 _2 6

co co [7] Pulse Output Axis 3

Encoder

Figure 4 - 133: IEC Object window
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2. Inthe IEC Objects screen, in the following IEC object screen is an example
of configuration function. For the axis name used in the POU,

Pulse_Output_Axis_0 should be filled in.

4 Builtin_10 X

Hardware 10 Configuration Variable Type Configuration Function
Pulse_Output_Axis_0 DMC_PULSE_AXIS_REF Pulse Output Axis 0

PoAxis Configuration

IEC Objects

Status

Information

Figure 4 - 134: Selecting Pulse_Output_Axis_0

3. Inthe POU for the MC_Power function block, the input axis name is
Pulse Output_Axis 0.

iH POU X
-
MC_Power_0
TRUE MC_Power
[ EN ENO——

[[Pulse Output Axis 0 —Axis| Status
—Enable bRegulatorRealState —
—1bRegulatorOn bDriveStartRealState [~
—bDriveStart Busy -
Error
ErroriID

Figure 4 - 135: Entering axis name

4.2.7.1.5 Builtin 10: IEC object

This section describes the high-speed counter comparator and capture function
modules of the main body 10. The AX-3 series supports up to 8 sets of high-speed

capturer and high-speed counter comparators.

e High-Speed Counter Capture
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AXPLC
Pulse Input | Counter Channel
)
LT LI . Counter Output
Counter
Capture
" —
Capture Output
*
Trigger Capture Signal

Figure 4 - 136: High-Speed Counter Capture

« Capture function is activated.

1. In the Builtin_IO screen, Capture has a total of 8 points, click one of them to
start.

i w10 x
pedars (1) Confoguration o P —
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IEC Sbjucts
Coarter E
BEin_i0 10 Mgy || G &
B Pt i 0
L H [L] [ oo 1 S
Cigh Erfemud Tregges T P T80 ™E
el T i " am o Captwe
FCoaasar TEne T
—* f— Coawar 3
Capluse 2
=51 —_— we—_— Carrers .
. i L e
e 1 e
Caaman & Caplume 4
 —— up— - ) .
5 L]
Termr Capdee b
SE— 1] —
Thrar B | Eapives 7
—_— T I Timar §
EEn] Tt T 7 Tarpars
x Corspasy &
Times &
- T T S—. F——
- B & Tomes (R
n Thras | Cormpwe 3
1 ] o
3 Corsae
Fine Dadaut S }
= —_— Ll e — Corapet
| P Ot Amn |
& 5 § Compat
Fume Dt Ams 1
| Compws 7
o - | S funput A5 ) :
Tmaeber

Figure 4 - 137: Capture
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2. After launching Capture, click the drop-down menu to select the external

trigger source.

o Baitin_ b ¥
rurdasre ¥ Cardgaratar P T
Statis
EC diyjects
Congres 55
Beinia 10 15 Maggang Loamtes b & Erembey
P ssa £C
2 iiw ] | Counte 1 i
Cap FrbermalTrgper T Phass wae OO -+ Caghaew & Wy =
Wemnaien —_—l e i TER
iy Captd 1
—d & L ] S [ ) L
" Carre mz
51 — 2 i f— Counies & B Wi
—d 11 S— | Ceunte e e
Liwided & Caprura & L1
S— (7 =
—| Countes 7 | Cxmwe § I“T
—_—s 1 e mr
e Coafurn © L
E—— [T Tesarl - |I-:”:
2 Canure 3
_r e | Tiewga 1 U]
] = e fon M1
Twed wa
Camgan 8 1 4
gl - 1 15
. T T — - a
LTl ® a | e Covpmn 7
- L Cavgaie )
—dy [ ) ———
™ — Campar &
Pubie Dued dvin 1
LF] —2 b p— Campare b
Fubie O okl L
b — Y Campan &
 Pubas Ot o 1
Cavgare T
o o Pkt (et s 1
Fewrder

Figure 4 - 138: Capture drop-down menu

o Capture is used in the program: This variable is used by the user's motion
function block in the POU.

1. Select IEC Objects in the Builtin_IO screen.
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w0 w0
[ .
Status Lr]
T Oltpmctn
Comrmr =i
Lo U e Erundm & ————
Z Pl e 00
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Figure 4 - 139: IEC Object

2. In the following IEC Objects screen, is an example of configuration function

introduction, Capture_0 is required for the axis name used in POU.

) Builtin_10 x
Hardware 10 Configuration
IEC Objects
Status

Information

Variable

Type
DFB_CAPTURE_REF

Q)

Configuration Function

Capture 0

Figure 4 - 140: Using Capture_0 Axis Name

3. For the DFB_Capture function block in the POU, the axis name entered is

Capture 0.
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i POU X

DFB_Capture 0

il

EN

Capture_0

—Capture

—{Counter
bEnable
uiMaskValue
diDeltaMin
diDeltaMax

DFB_Capture

ENO

bValid

bBusy

bError

ErrorID

bCapFlag
diCapValue
diCapValuePrevious
diDelta
bCapLenBeyondFlag
dwCapLenBeyondCount

rT 1717 1717 17T T1T

Figure 4 - 141: Entered Axis Name

High-Speed Counting Comparator (Compare)

Pulse Input

L LT L

AX PLC
Counter Channel
+
. Counter Output
Counter
Compare * Compare >
Value Setting T

Output Channel Option

Compare Output

1.

Figure 4 - 142: High speed Counting comparator

Compare Function start

start.

In the Builtin_10 screen, Compare has a total of 8 points, click one of them to
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[ Builtin_10 x
Hardware 10 Configuration
IEC Objects

Builtn_I0 /O Mapping
Status

Information

Status “g
m N
—_—] 8 ——-—
—_—1 9 —
ss1 ] U
— 1 ju I
— s ) S
__1Is Bl
JEE— U Y I
_ L)
5[50 5/51]
out out
A1
Cmp CoincidentOutput
B1 0@ 4
n
— 1 5 b—
A2
B2 _ 12 [} —
2] [ N P
o <}
Encoder

Counter

[_] Counter 0
Z Phase use OC

[ counter 1
Z Phase use OC

] counter 2
[ ] Counter 3
[ counter 4
[] Counter 5
[ Counter 6
[] Counter 7

Timer
[] Timer 0
] Timer 1
[] Timer 2
[] Timer 3
[] Timer 4
[ ] Timer 5
[] Timer &
[] Timer 7
Pois

Pulse Output Axis 0
[] Pulse Output Axis 1
[] Pulse Output fxis 2
[] Pulse Output Axis 3

sst
[ 551 Encoder
Capture
Capture 0
[] Capture 1
[] Capture 2
[] Capture 3
[] Capture 4
[] Capture 5
[] Capture &

[] Capture 7

Compare
Compare0 | OUTO ~
[] Compare 1
["] Compare 2
[] compare 3
[ Compare 4
[] Compare 5
[] Compare &

["] Compare 7

Figure 4 - 143: Compare

2. After clicking Compare, click the drop-down menu, select Compare to output

the external contacts successfully.
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[
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Figure 4 - 144: Compare pull-down menu

Compare is used in the program :
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This variable is used by the user's motion function block in the POU.

1. Select IEC Objects in the Builtin_IO screen.

Hardware 10 Configuration G
Status
IEC Objects
Counter ss1
Builtin_I0 [/O Mapping [] counter 0 ("] ss1 Encoder
Z Phase use OC ar
re
Status N IN ["] Counter 1 &
o s Z Phase use OC Capture 0
Information ] Counter2 O coptre1
e L [ Counter 3 0 Copture2
pture
Sst _]2 wE— [ Counter 4
N n [] counter s 00 Capture 3
[ Counter 6 [ Capture 4
EES—— 2
[ counter 7 [7] capture s
EEEE—— Bl
Timer [] Capture 6
— " b — [ ]Tlmern E Capture 7
_ $ L) I— [ Timer 1
s/so s/s1 [ mimer2 Compare
[] Timer 3
[/] Compare0 | OUT 0
[ Timer 4
a out out ] Timers [] Compare 1
o Gmo CoincidentOutput | ® A [] Timer 6 [] Compare 2
n [ Timer 7 ] Compare 3
—_— 5 oo
A2 L [] Compare 4
Pulse Output Axis 0
B2 —_—2 6 —— . [] Compare 5
[ ] Pulse Output Axis 1 s .
2 ympare.
—_—3 L [] Pulse Output Axis 2
Compare 7
<o co [T] Pulse Output Axis 3 (] Compa
Encoder

Figure 4 - 145: Select IEC Objects

2. In the following IEC Objects screen, is an example of configuration function
introduction, for the axis name used in the POU, user need to fill in

Compare_0.

) Builtin_10 X

Hardware 10 Configuration Variable Type Configuration Function
Compare_0 DFB_COMPARE_REF Compare 0

IEC Objects

Status

Information

Figure 4 - 146: Enter the Axis name

3. For the DFB_Compare function block in the POU, enter the axis name as

Compare_0.
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i pou x
1 DFB_Compare_0
TRUE Dm-cmre
{ [} EN ENO|—
| Compare_0 —jCompare| bValid |-

—Counter bBusy
—bEnable bError -
—Mode ErroriD -
—wRefreshCycle
—diCmpValue

Figure 4 - 147: Axis name compare_0

4.2.7.1.6 DIO: DIO configuration

This section describes the DIO device, which sets the I/O points of the host to

interrupt, filter, and polarity.

Double-click DIO to enter the setting screen.

7D€V'KIS v 3 X 3 DIO x
= & ENPScannerIOTask | ¥/ A
8] EtherNet_IP_Scanner.IC DIO Configuration Configuration e e °
= & BNPScannerService! ]
! & Em._xp_s;i,s. DRND Meeri2g o Interrupt Pot  Fiter(00ius)  Polarity
S @gr:;:;}::; I Status - [_ﬂ—l_[ﬂ] INo 100 E} . W
X INO
- I o e W
& mdbsComTask mEL U_ﬂ_@ N2 100 @ . 4
. oo ow SRR (| w e @ W
@ooew) ows  [FRFY ha e % HH (4
(9 Delta_LocalBus_Master (Delta Localibg = NS 100 | iy
# (i EtherCAT_Master_SoftMotion (AX-3 CIing [_fﬂ_l_f}] i = é] = i
= [ Etheret Ethernet) s Lfﬂ.ﬂ i
+ (i) Delta_Modbus_TCP_Master (deltaM W2 L R [+
(@ Delta_Modbus _TCP_Slave_Device (€ Dlme lﬂllﬂl N8 w . #
oo i Ow  [FRE || w (= B WS
% (@ Delta_Modbus_COM (Delta Modbus COM Oms l_fﬂ_lﬂl By o [ . s
# () Delta_Modbus_COM_1 (Delta Modbus CC e Lfl‘Llfu N ‘l°° § . S
a 3 SoftMotion General Axis Pool IN12 100 % . W
= [ AX_8xxEPO_Windows _Series (AX-8xxEPO Wi [ Lﬂ_Llﬂ] wis 0 % . i
P b ) 28
= z :;Z:z;:::::;m Ol l_fTUﬂ! N4 ‘wn ﬁ - -M-
A EtherCAT Fiter Ome l_fﬂ_[fu mis o [ HE A
S %ﬂ:;Lm b | O Lfﬂ_lfu Encoder Al ‘17007 @ - W
. o8 ... . O inas u—nh—u Encoder B1 (100 E . ﬁ
» prp——— Encoderzt 100 1= I A
5 Devices |1} Pous

Figure 4 - 148: DIO Configuration

e Configuration
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Features Description
] default value
¥l Enable external interrupt
Gl When external interrupt is enabled, set the input contact to
@ Interrupt upper differential signal.
H When external interrupt is enabled, set the input contact to
the lower differential signal.
LﬂJ When external interrupt is enabled, set the input contacts
to the upper and lower differential signals.
@ Port Corresponding external contact number
® Filter w & Set filtering time (0.01us), the setting range is
(0 ~30000000), the default is 100x0.01us.
_ M setthe input contact polarity. The default value is A contact.
@ Polarity

W Set the input contact polarity to B contact

e |/O Interrupt Usage:

After enabling the interrupt function on the DIO setting screen, click on the

Task that needs the interrupt function.
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= ) Compressor 1 A
= () Ax_308EAOMAIT (AX-308EAOMAIT)
8 Hardware Configuration
+ A, Network Configuration
= B PLC Logic
= €} Application
.l] Library Manager
@] Motion_PRG (PRG)
= @ Task Configuration
+ & ENIPAdapterIOTask
$& ENIPAdapterServiceTask
& ENIPScannerlOTask
& ENIPScannerServiceTask
& EtherCAT Task
& MainTask
& mdbsComTask
& mdbsEtherTask
& [resk

= [ Buitin_10 (Builtin_I0) ‘T@
(@ oro (o10)

Figure 4 - 149: Add Task to Interrupt function

I O 7

1. Open Task setting screen, click Type and select External.

& Task x|

Configuration

Priority (0.31 ): |1 |

Type

@ Cydlic F Interval (e.g. t#200ms) |20 I lms—VI
Cyclic
& Event
£ External
¥, Freewheeling

Status

=TT L2 27
Sensitivity 1

Add Call Remove Call [# Change Call | # MoveUp # Move Down Open POU
4 X 4 Chang P "= Op:

POU Comment

Figure 4 - 150: Selecting external
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2. After selecting External, click External event to select the corresponding

interrupt contact.

& Task x

Configuration

Priority ( 0.31 ): |1

Type
Watchdog
[CJEnable

Time (e.q. t#200ms)

Sensitivity

ok Add Call Remove Call

External event |Interrupt_0_INO v
Interrupt 0_INO

Interrupt_1_IN1
Interrupt_2_IN2
Interrupt_3_IN3
Interrupt_4_IN4
Interrupt_5_INS
Interrupt_6_IN6
Interrupt_7_IN7
Interrupt_8_IN8
Interrupt_S_INS
Interrupt_10_IN10
Interrupt_11_IN11
Interrupt_12_IN12
Interrupt_13_IN13

Change Call
1209851 lInterrupt_14_IN14

POU

Interrupt_15_IN15
Interrupt_16_EncoderZ1
Interrupt 17 EncoderZ2

Figure 4 - 151: Selecting external

o The setting time of the hardware filtering time is less than the time of inputting

Duty On at the IN point, as shown in the figure below:

1. Hardware filter input range is 1 ~ 50000000, the unit is 0.1us.

IN input Duty on duration

t(IN input hardware filter time)

Figure 4 - 152: Hardware filtering time less than inputting Duty On at IN point

time
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2. The relationship between filtering frequency and time is as follows:

Filtering frequency * 2 (Hz): Filtering frequency = 1/(2*t); t is the setting value
of filtering time (unit 0.01 ps).

When the input frequency is higher than the filtering frequency range, the

signal will be filtered.

This function is for the IN input points such as DFB_Capture, DFB_Hcnt,
DFB_HTmr, DFB_Compare, and the body |0 interrupt.

4.2.7.2 High-speed 10 setting (AX-324)

4.2.7.2.1 Builtln 10: Hardware 10 configuration

[{J Builtin_10 x -

Hardware 10 Configuration

Status

BuiltIn_IO I/O Mapping Counter

|:] Counter 0
Z Phase use OC

["] Counter1
Z Phase use OC

Status

Information

[] Counter 2
[] Counter3
["] Counter 4
[] Counter5
["] Counter6
[] Counter7

=y

SSI

Timer

D Timer 0
|:] Timer 1
[] Timer 2
5/s1 [] Timer 3
[] Timer 4
["] Timer 5
AL [] Timer 6
[] Timer 7

i
T

YN e A w N R oo B
)
-]

-

7]

B1

71

Axis

[
]

A2 [] Pulse Output Axis (

Figure 4 - 153: Hardware 10 Configuration Tab
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(@ b10 x|
DIO Configuration _ Configuration
DIO 1/0 Mapping i Interrupt Port Filter (0.01us) Polarity
Status o mo w 5 B
[Jino —
Information Iil}: Bt - -M—
Cws R || o HE 4
Oz g_ll IN3 100 g -
N3 Lf&@ IN4 IT% = %
D N4 Ell@ INS 100
s Lf_[j_ NG 100 E‘ -
[ili N7 wo [ HE A
[:] ING IN8 100 . [E
Oz l_i_ll:_@ e 00 3 - iy
s l_/fil_@ IN 10 00 BB A
D e ljﬂ_@ IN 11 100 -
i ED—: IN 12 100 - MJ
Te IN 13 100 -@
Owa [FREY || e w8 W
12 g% N 15 }mo a =
[Jm13 _l_ Encoder AL |100 = W
N4 Il:li Encoder B1 - -W-
e — Encoder Z1 100 = - [m
Figure 4 - 154: DIO Tab
({ Builtin_10 x| -l
Hardware I0 Configuration -\ C
BuiltIn_IO IO Mapping “ﬂ e ss1
Status ] Co;-;the;s(: - ["] ss1 Encoder
Information N m ] Co;!;t"uaslemoc Capture
——]0 8 b— [] Counter2 [] capture 0
1. | [ Counter3 [[] Capture 1
S - —
— o |z | S
4 12 [] Capture 5
[E— Y &) I Timer [] capture 6
I @l g:z:: [[] capture 7
— 7’ il Tm— [] Timer2 Compare
s/s0 s/s1 [] Timer 3 [ ) Compreo
[] Timer 4
o e D e
o 5 [] Timer 7 [_] Compare 3
ot [[] Compare 4
—_—1 5 —— ["] Compare 5
[] Pulse Output Axis 0 = B

Figure 4 - 155: Counter
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On the host, high-speed I/O provides the following function settings:

e DIO: interrupt, filter, polarity and other functions can be set.

e Counter: You can set the variable and counting mode of the high-speed
counter and whether the Z-phase signal is enabled or not, or the high-speed
timer variable declaration.

e Capturer/Comparator: You can declare the variables of the high-speed

capture or high-speed comparator.

4.2.7.2.2 Builtln 10: Counter/timer configuration

Here will describe the pulse encoder function module of the main body 10. The AX-

324 supports up to 6 groups of high-speed counters and high-speed timers.

High-speed counter (Cnt)

AX PLC

Counter Channel

Pulse Input Counter Parameter Setting

. #+ Counter o+ Counter Output

Figure 4 - 156: High-speed Counter

High-speed counting function activated

1. Inthe Builtin_IO screen, there are 6 groups of counters, check counter 0 and

then click counter configuration.
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[{J Builtin_10 x
| Hardware 10 Configuration 2 c
Counter Configuration M Cotker =t
IEC Objects Counter 0 ["] ss1 Encoder
["] Z Phase use OC
BuiltIn_IO /O Mapping N N [] counter1 Capture
Z Phase use OC
Status —_— 0 8 [] Counter2 L Jcapturco
1 ° ["] Counter3 [] Capture 1
Information [[] Counter4 [] Capture 2
2 10
["] Counter5 [] Capture 3
— Counter 6
3 11 [_ISCamnte [] Capture 4
[C] counter7
4 nE—— [] Capture 5
5 i) S Timer [] capture 6
6 14 Timer 0 ["] capture 7
D Timer 1
: ) [] Timer 2 Compare
s/s0 s/s1 [ ] Timer 3 ] Compare 0
Timer 4
Ll ["] Compare 1
[] Timer 5
out out [ ] Timer& ["] compare 2
0 a [] Timer 7 [] Compare 3
["] Compare 4
Axis
1 5 ——mm ["] Compare 5
[] Pulse Qutput Axis 0 —.
< >

Figure 4 - 157: Counter

2. See the counter 0 page in the counter configuration screen.

[{) Builtin_10 x
Hardware I0 Configuration
Counter Configuration Counter Mode
IEC Objects Counter Mode Description
BuiltIn_IO I/O Mapping - i Clockwise Pulse

Counter-clockwise Pulse ’ f
Status
Information Pulse _ f f

O PD
Direction  Clockwise | Counter-clockwise

Figure 4 - 158: Counter configuration tab

3. The relevant settings of the counter can be set in the counter configuration

screen. The following is a description of the setting:
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[ Eﬁ BuiltIn_IO x
Hardware 10 Configuration Counter 0
Counter Configuration o Counter Mode
VIEC Objects Counter Mode Description
Builtln_I0 1/O Mappin. Clociovise Pulse __f_L_i_l
uiltIn_I0 1/O Mapping uD
Counter-clocikwise Pulse WI—
Status
Information puke 1 l f | f | ) 1
& PD
Direction  _ clockwise | Counter-clockwite
A-Phase Pulse _1 l l 1 1
O AB
8-Phase Pulse ] l I I
arhserce _f 1 f 1 : B S N
@ 4AB
B-Phase Pulse $ 1 $ 1 § t $ 4
[T] External Trigger
eAxis Standard
Positive C d Negative Ci d

Encoder Type: Incremental Encoder o
Acds Type (®) Reverse OFF @9 i
(@) Linear Axis ) Rotary Axis
) ow cow
Modulo: 360 + [Uunit]
() Reverse On I3 @9,
cow cw
Transmission Mechanism
Mechanism Type Ball Screw v Mechanism Setting ‘
@ (1) Command pulse per motor rotation: |1 E [ Pulse ]
e @ o S=b (4) pitch: [1 R tunit
0] 77 C
Gear Box
3) F
(2) Gear ratio numerator i1 E
Gear Ratio = = =
(3) Gear ratio denominator 11 @

® Counting Mode

Figure 4 - 159: Counter configuration screen

Name

Features

ubD

Forward pulse train and reverse pulse train
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Name Features
PD Pulse train + direction
AB AB phase pulse train
4AB AB phase pulse train (4x)

External Trigger

Z phase signal enabled

® Shaft standard

Name

Features

Set value (default value)

Encoder type

Encoder type display

(Incremental encoder)

® Shaft Type

Name Features Set value(default value)
Linear axis/rotary axis Set linear axis or rotary axis | Linear axis
Axis of rotation
(Linear axis)
Modulus value When the rotation axis is (360)
selected, the rotation axis
can be set to a larger value
@ Positive/Negative Instructions
Name Features

Reverse Close/Reverse Open

Set forward/reverse command

® Transmission mechanism: The following is introduced for different architectures

e Ball screw drive
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Transmission Mechanism
Mechanism Type ' Ball Screw v | Mechanism Setting
(1) Command pulse per motor rotation: tl

@peitch: (1 [§] [unit]

E [ Pulse ]

(4)

Gear Box

Gear Ratio =

(2) Gear ratio numerator ll @

(3) Gear ratio denominator

Figure 4 - 160:Ball Screw Drive

Name

Features

(1) Command pulse per motor revolution

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Pitch

Screw Pitch

e Round Table Drive

Transmission Mechanism

Mechanism Type : Round Table v Mechaniom Setting

(1) Command pulse per motor rotation: ll, ,

E [ Pulse ]
(4) Movement distance per motor rotation: |1 @

[ Unit ]

4)

1)

Gear Box

(2) Gear ratio numerator ll @

PR

Gear Ratio =
(3) Gear ratio denominator

Figure 4 - 161: Round Table Transmission
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Name

Features

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) The moving distance of the motor per
rotation

Movement distance per motor rotation

e Belt Drive

Transmission Mechanism

Mechanism Type | Belt Pulley v

(1) Command pulse per motor rotation: ’1

)

4
) @)

(4) Diameter: 1

Mechanism Setting

[8] [Pulse]
B runit)

Movement distance per motor rotation: Diameter * n

cl Gear Box
(3) (2) Gear ratio numerator El @
Gear Ratio =
(3) Gear ratio denominator [1 E}
Figure 4 - 162: Belt Drive
Name

Features

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Diameter (moving distance per
revolution of the motor: diameter*n

Diameter (moving distance per motor
revolution: diameter*n)

Set counter mapping variable

1.

Right click Builtin_10> Edit IO mapping.
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2.

Devices

= 3 compressor 5
= [ AX_324NAOPA1P (AX-324NAOPA1P)
&8 Hardware Configuration
A Network Configuration

= B0 pLcLogic
= ) Application
) Lrary Manager
= ([# Task Configuration
£ MainTask
= [ suitin_IO (Buitin_10)
(@ or0 (10) o

() Deita_LocalBus_Master (Delta L

Cut
1)/ Copy
B Paste
K Delete

(3 Properties...

% Add Object
Z) Add Folder...
Disable Device
Update Device...
[7° Edit Object
Edit Object with...

Edit 10 mapping

Import mappings from CSV...
Export mappings to CSV...

0

Figure 4 - 163: Edit IO mapping

In the edit IO mapping screen, click to add variables.

 Edit10 x|
Find Filter Show all ~ Add FB for |0 Channel...
Variable Channel  Address Type Description
= Builtin_IO
= [ o1o
Eo IN:0-7 %IB0 BYTE 8-CH Open Collector Input
o IN:8-15 %IB1 BYTE 8-CH Open Collector Input
+ "y OUT:0-7  %QBO BYTE  8-CH Open Collector Output

Figure 4 - 164: Edit IO mapping to add new variables

The counter is used in the program: the encoder axis variable of the high-speed

counter, this variable is used by the user in the motion function block in the POU.

1. Click the IEC object on the Builtin_10 screen.
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2.

3.

Edit IO mapping [{j Builtin_10 X

| Hardware I0 Configuration

Status
Counter Configuration

IEC Objects

BuiltIn_IO I/O Mapping
Status

Information

IN IN
Cnt CHO A Phase
8 b+« —
Cnt CHO B Phase
9
Cnt CHO Z Phase
2 10 ——
—_—3 B e ——
—_—}]1 4 nE—
—_—1 5 B—
—_16 b L)
—l 7 b L)
s/s0 S/s1
out out
—l O 4
1 5
2 6

Counter Capture
Counter 0 [ capture 0
[] counter1 [] Capture 1
["] counter2 [ Copture2

ure
["] Counter3 R
["] Counter4 [] Capture 3
[] Counter5 | [ | Capture4
[] capture 5
Timer
["] Capture 6

Timer 0
[ Timer 1 [] Capture 7
g fimer2 Compare

Timer 3
[] Timer 4 [[] Compare 0
[] Timer 5 ] Compare 1

D Compare 2
D Compare 3
[_] Compare 4
["] Compare 5
[] Compare 6
[] Compare 7

Figure 4 - 165: IEC Object Tab

The following is an example of configuration function. Encoder_Axis is required

for the axis name used in POU.

(1 Builtin_10 x
Hardware 10 Configuration
Counter Configuration

IEC Objects

BuiltIn_IO IO Mapping
Status

Information

Variable
Counter_0

Type
DFB_COUNTER_REF

DMC_ENCODER_AXIS, REF

Configuration

Counter 0

Function

Counter 0/FreeEncoder_Axis

Figure 4 - 166: IEC object tab Encoder_Axis

For the MC_Gearln function block in the POU, the spindle source can use the

counter as the source, and the input axis name is Encoder_Axis.
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4 PLC_PRG X
MC_GearIn_ 0
TRUE MC_GearIn
—g H—‘EN ENO—
| Encoder_Axis ——Master InGear [~
SM_Drive_Virtual —]Slave Busy —
—|Execute CommandAborted [~
—|RatioNumerator Error
—|RatioDenominator ErrorID
—|Acceleration
—|Deceleration
—{Jerk
Figure 4 - 167: Encoder_Axis
AXPLC
Pulse Wave Input Timer Channel
+ Timing f—————— Timer Output

The high-speed timing function is activated: In the Builtin_lO screen, there are 6

Figure 4 - 168: High-speed timing

groups of timers. Click Timer 0. Since the timer does not need to set the screen, it

can be started after checking. The internal timing clock of the high-speed timer in the

AX series is 0.1us.
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[ Builn_10 x|

Hardware 10 Configuration C " A
Status
BuiltIn_IO I/O Mapping Counter Capture
Status L] countero ] capture 0
[] Counter 1 [ Capture 1
Information N N [] Counter2
I e b [] Counter3 o z
[ Couters [ Capture3
_ 9 —— [] Counters [ ] Capture4
_2 b 1) M [[] capture 5
= Timer I:IWIMS
=X g s n— [] Timer 0
—_ 1a f ) S [ Timer 1 LliGeotixez
s e [] Timer 2 ComuaT
[ Timer 3
um— 3 @ [ Timer 4 [] compare 0
e Y 4 s [ Timer 5 ["] Compare 1
5/50 s/s1] ["] compare 2
DCompareS
out out D N
["] Compare 5
—— 0 4 b— [ Compare 6
— 1 L e —— EI 7
—_— 2 6 v

Figure 4 - 169: Timer

Set timer mapping variable

1. Right-click Builtin_10 and select Edit IO mapping.

Devices v 3 X
= 3 compressor § >
= ({) AX_324NAOPA 1P (AX-324NAOPA1P)
o8 Hardware Configuration
A Network Configuration

=80 rcLoge
=} Application
U Library Manager
= ([# Task Configuration
£ MainTask
= (@ suitin_10 (Buitin_I0)
# o10 (o10) “ Cat
(@ Delta_LocaiBus_Master (Delta LA {1}/ CoPY

B Paste

XK Delete

[ Properties...

{5 Add Object

2D Add Folder...
Disable Device
Update Device...

[7° Edit Object
Edit Object with...

| Edit10 mapping
Import mappings from CSV... @
Export mappings to CSV...

Figure 4 - 170: Edit IO mapping
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2. In the edit IO mapping screen, click to add variables.

Edit I0 mapping X

| Find Filter Show all

- IN:8-15 %IB1 BYTE
-9 OUT:0—7 %QB0 BYTE

8-CH Open Collector Input
8-CH Open Collector Output

~ Add FB for |0 Channel...
Variable Channel  Address  Type Description
= ([ Builtin_10
= [ o0
e ] IN:0-7 %IB0 BYTE 8-CH Open Collector Input

Figure 4 - 171: Edit 10 mapping to add new variables

The timer is used in the program: this variable is used by the user in the motion

function block in the POU.

1. Click the IEC object on the Builtin_IO screen.

I {]j Builtin_I0 X [

| Hardware I0 Configuration

Status

BuiltIn_IO I/O Mapping

Status

Tmr CHO
Information

IN IN
0 8
1 9
2 10
3 11
4 12
5 13
6 14
7 15
5/S0 s/s1
out out
0 4
1 5
2 6

Configuration

Counter

Counter 0
[] Counter1
["] counter2
[] Counter3
[] Counter 4
[] Counter5

Timer

Timer 0
[] Timer 1
["] Timer 2
[] Timer 3
"] Timer 4
[] Timer 5

Capture
["] capture 0
[ "] Capture 1
["] Capture 2
"] capture 3
[] capture 4
["] Capture 5
["] Capture &
["] capture 7

Compare

["] Compare 0
["] Compare 1
["] compare 2
\:\ Compare 3
[] Compare 4
["] Compare 5
["] compare 6
[] Compare 7

Figure 4 - 172: IEC Objects Tab
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2. The following is an example of the configuration function. For the axis name

used in the POU, Timer_0 is required.

Eﬂ Builtin_1I0 X

Hardware I0 Configuration Variable Type Configuration Function

| - Timer 0 |oFB_TIMER REF  Timer0

IEC Objects

BuiltIn_IO IfO Mapping

Status

Information

Figure 4 - 173: IEC Object Timer_0

3. For the DFB_HTmr function block in the POU, the input axis name is Timer_O.

iH POU X
1 DFB_HTmr_0
TRUE DFB HTmr
1 [ EN - ENO——
| Timer 0 —Timer | bValid
—bEnable bBusy —
—TriggerMode bError —
ErrorID
dwTimerValue

Figure 4 - 174: Timer 0

4.2.7.2.3 Builtin 10: IEC object

Here is a description of the high-speed counter comparator and catcher function
modules of the main body 10. The AX-324 supports up to 8 groups of high-speed

catcher and high-speed counter comparator.
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High-speed counter capture

Pulse Input

AXPLC

| | | | Counter Channel

Counter

Counter output

Trigger Capture Signal

.| Capture L g Capture Output

Figure 4 - 175: High-speed counter capture

Capture function starts:

1.

In the Builtin_|O screen, there are a total of 8 points for the capture, click one

of them to start.

[ Builtin_10 x

Hardware I0 Configuration

IEC Objects

BuiltIn_IO /O Mapping

Status

Information

Status \m
IN IN
) 8 b—mm
Cap ExternalTrigger
1@ 9 b\
—_— 2 10 —
—_— 3 npe—
E— »—
_]5 B
—_ 6 b L
—_—7 L T
5/50 s/s1
out out
—ed O 4
B e I § 5
—_—1 2 6

Counter

Counter 0
[} counter1
[7] counter2
[] Counter3
[] Counter 4
[] Counters

Timer

["] Timer 0
[] Timer 1
[] Timer 2
\:’ Timer 3
"] Timer 4
] Timer 5

Capture
Capture 0
[] Capture 1
["] Capture 2
I:l Capture 3
D Capture 4
[] Capture 5
["] Capture 6
D Capture 7

Compare

Compare 0
["] Compare 1
["] Compare 2
[ ] Compare 3
["] Compare 4
[_] Compare 5
] Compare 6
["] Compare 7

Figure 4 - 176: Capture
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2. After starting the capturer, click the drop-down menu and select the external

trigger source.

() Builtin_10 x

| Hardware 10 C

IEC Objects
Builtin_IO /O Mapping
| Status

Information

Status \m

™ ™
o 8

Cap ExternalTrigger 1. s
—_—T2 wp—
— 3 P —
EES— Y B
_ 15 b | I
—eed & “me
—7 s

s/50 /51

out out

Configuration

Counter Capture
Counter 0[] Capture 0 INL v
[] Counter 1 [ Capture 1 N
[[] Counter2 N2
["] Counter3 [Jcoptwe2 N3
[] Counter4 L Capture3 i: :
[] Counter5  [] Capture4 s
* [_] Capture 5 N7
imer
- [] Capture 6 Ng
(] Timer 0 = N9
[ Timer 1 | Capture 7 10
= N1
Timer 2
t Timer 3 B -
Compare 0 N13
[ ] Timer 4
IN14
(] Timer 5 ] Compare 1 1
[] compare 2
["] compare 3
[] Compare 4

Figure 4 - 177: Capture drop-down menu

The catcher is used in the program: this variable is used by the user in the motion

function block in the POU.

1. Click the IEC object on the Builtin_IO screen below.

(J Builtin_10 x

Hardware 10 Configuration

IEC Objects

BuiltIn_IO /O Mapping

Status

Information

Status \Lﬂ]
Counter Capture
CommD Capture@ | N1 v}
[C] counter 1 [] Capture 1
N N ["] counter2
["] Capture 2
[] Counter3
’ ¢ [] Counter4 [] capture 3
Cap ExternalTrigger ul
1@ 2 — [] Counter 5 [ capture 4
—_—2 10— [] Capture 5
Timer O
— (I Capture 6
= H ["] Timer 0
a 12 [ Timer 1 [] capture 7
_]5 Bl— D o Compare
[ Timer 3
s A | — [] Timer 4 Compare 0
_ L) A [C] Timer 5 [_] Compare 1
5/50 s/s1 ] compare 2
D Compare 3
Compare 4
out out |_liCoen
[_] Compare 5
9 4 |:| Compare 6
1 5 [_] Compare 7
—_—1 2 6

Figure 4 - 178: IEC objects
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2. The following is an example of the configuration function. Capture_0 is

required for the axis name used in the POU.

IEC Objects

Status

Information

;3 BuiltIn_I0 X

Hardware 10 Configuration

BuiltIn_IO I/O Mapping

Variable

Capture_0

Type

DFB_CAPTURE_REF Capture 0

Configuration Function

Figure 4 - 179: IEC object Capture_0

3. For the DFB_Capture function block in the POU, the input axis name is

Capture_0.

DFB_Capture_ 0
TRUE DFB Capture

I} EN - ENO

| Capture_0 —Capture bvalid

—Counter bBusy

—|bEnable bError
—uiMaskValue ErrorID [

—diDeltaMin bCapFlag
—diDeltaMax diCapValue

diCapValuePrevious

diDelta

bCaplenBeyondFlag

dwCapLenBeyondCount

Figure 4 - 180: Capture_0
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High-speed counting comparator

Pulse Input

e

| Counter Channel

Counter

Comparison Value
Setting

AXPLC

Counter output

—

Output Channel Selection

Comparator
Output

Figure 4 - 181: High-speed counting comparator

1. Comparator function start: In the Builtin_IO screen, the comparator has a total

of 8 points, click one of them to start.

[{J Builtin_10 x

IEC Objects
BuiltIn_IO I/O Mapping
Status

Information

Hardware 10 Configuration

Status

Cmp CoincidentOutput

N N
0 8
1 9
2 10
3 11
4 12
5 13
6 14
7 15
5/50 s/s1
out out
o@® 4
1 5
2 6

=y

Counter

["] counter 0
["] Counter 1
[[] counter2
["] Counter3
["] Counter4
[] Counter 5

Timer

[] Timer 0
[] Timer 1
[] Timer 2
D Timer 3
D Timer 4
["] Timer 5

Capture

Capture 0
[] Capture 1
[] Capture 2
\:l Capture 3
D Capture 4
["] Capture 5
["] Capture 6
["] capture 7

Compare

Compare 0
["] Compare 1
"] Compare 2
["] Compare 3
"] Compare 4
"] Compare 5
[ Compare 6
[] Compare 7

outo v~

Figure 4 - 182: Comparators

2. After starting the comparator, click the drop-down menu to select the

comparator output external contact.
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tﬂ BuiltIn_I0 X
Hardware 10 Configuration v ! Configurati
Status “g
EEREE Counter Capture
BuiltIn_IO 1/O Mapping ["] countero Capture 0
[[] counter 1 [ Capture 1
Status N N ["] counter2
["] Capture 2
o 8 ["] Counter3
Information — C{ counters [ Capture 3
- ks — [] Counters [ | Capture4
2 b [ ["] Capture 5
Timer 0
Capture 6
3 11—
[] Timer 0 0
4 T [ Timer 1 Coture 7
5 13 D =z Compare
[] Timer 3
6 b O — [ ] Timer 4 Compare0 OUTO -~
7 L I— [] Timer 5 ["] Compare 1 out 0
ouT1
s/50 s/s1 [] compare 2 ouT2
[] compare 3 ouT 3
ouT 4
Compare 4
out out L] Compa outs
Compare 5
Cmp CoincidentOutput L i ouT 6
— @ 44— [ ] Compare'e ouT 7
1 5 ["] Compare 7
2 6

Figure 4 - 183: Comparator drop-down menu

The comparator is used in the program: this variable is used by the user in the

motion function block in the POU.

1. Click the IEC object on the Builtin_IO screen below.

[{J Builtin_10 x
Hardware I0 Configuration A Ce
Status \@
IECObjecs | Counter Capture
BuiltIn_IO /O Mapping [[] Counter0 Capture 0
[] Counter 1 [ Capture 1
Status N N [C] counter2
[] Capture 2
i & [] Counter3
Information [ ] coumt=rs [] capture 3
& S [] Counter5 [ | Capture4
2 10— [] Capture 5
Timer O
Capture 6
3 1 ["] Timer 0
a P I [ Timer 1 [ Copture 7
5 13| [:I T Compare
[] Timer 3 —
6 14 [ Timer 4 Compare0 | OUTO i
7 s [] Timer 5 [] Compare 1
5/50 s/s1 [ compare 2
D Compare 3
Compare 4
out out u pe
Compare 5
Cmp CoincidentOutput L e
— 0 o —— ["] Compare 6
i 2 ["] Compare 7
2 6

Figure 4 - 184: IEC objects
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2. The following is an example of configuration function. Compare_0 should be

filled in for the axis name used in POU.

[ Builtin_10 x

Hardware 10 Configuration Variable Type Configuration Function

| compare o |  oFe_comparE Rer Compare 0

IEC Objects

BuiltIn_IO IO Mapping

Status

Information

Figure 4 - 185: IEC Object Compare_0

3. For the DFB_Compare function block in the POU, the input axis name is

Compare_0.

i pou x
DFB_Compare_0
TRUE DFB Compare
{ [ EN B ENO—
| cCompare_0 —Compare bValid

—{Counter bBusy
—bEnable bError -
—|Mode ErroriD -
—|wRefreshCycle
—1diCmpValue

Figure 4 - 186: Compare_0

4.2.7.2.4 DIO: DIO configuration

Here describes the DIO device, setting the interrupt, filtering, polarity and other

functions of the host I/O point.
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Click DIO twice to enter the setting screen.
Devices ~ 3 x| @oo x
’ _—)] z?jmi,xe?:;rjwmw(/\x-azmwmm g DIO Configuration Configuration

.B'Hardware Configuration o e o e

A Network Configuration D10 o Mapping Interrupt Port Filter (0.01us) Polarity

= g_ﬂ ;E;:o:;‘icaﬁo" Status — FTUF mo 100 é B 4

[ r— S . = I CCI Y [

= (@ Task Configuration . u_uﬂ N2 100 |4 . H/H

- @ Bm\ﬁn_l?(sr::;:;:) 2 U‘_Rﬂ m3 100 é B A

@ o0 ©i0) o mpUE] FRE 4 100 B 44

i Delta_LocalBus_Master (Delta L i@s 4 u—n i INS 100 . H/H

Oms U_H ﬂ NG 100 .H/H

- : -t w7 100 | B

LliNe KR} Lﬂ- INs wo [ A

Oz u_ﬂﬂ e w [ BRI

s u_n_ﬂ IN10 100 : .H/}-‘

ows  [ERE || * =5

— ‘ ﬂ ﬂ N2 w [ .M—‘

e ‘—f_ S N3 100 ol - H/H

O ‘.—Fn_ﬂ IN14 100 C . H/r‘

Omx u—ﬂiﬂ IN1S 100 4 . H/r‘

Oms u_ﬂiﬂ
> O u_ﬂ_\_fl

Figure 4 - 187: Enter DIO setting screen

The following table lists detailed function descriptions:

Features

Description

@ Interrupt

.| default value

vl Start external interrupt

K When the external interrupt is activated, the input
contact is set as the upper differential signal.

m When the external interrupt is activated, the input
contact is set as the lower differential signal.

ﬂ When the external interrupt is activated, the input
contact is set as the upper and lower differential signal.

@ port Corresponding external contact number

& Filter = % Set the filter time (us), the setting range is
(0~100000000), and the default is 100us.

@ polarity it Set the polarity of the input contact, the default value is A

contact.
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Features

Description

W Set the input contact polarity to B contact -

How to use /O interrupt: After starting the interrupt function on the DIO setting

screen, click the Task that needs interrupt function.

' Devices v+ 2 X

= 13 comgressor 5 v
= _’B AX_324NADPA 1P (AX-324NADPATP)
8 Hardware Configuration

A, Network Configuration
= 80 pLC Logic
= Q Application
m Library Manager
= ﬁ Task Configuration
= @ MainTask
@] PLC_PRG
Srask
= (# suiltin_IO (Builtin_I0)
@ o1o (O10) t
J Delta_LocalBus_Master (Delta LocalBus Mast

—~ A
o 1

|
e |

Figure 4 - 188: 1/O interrupt method

1. Enter the Task setting screen, and select External from the Type drop-down

menu.
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@ o0 & Task x

Configuration

Priority { 0..31 ): |1

Type
& External v External event |Interrupt_0_INO

Cyclic
& Event

¥, Freewheeling
| Status

T eI T T EUUTIS Y

Sensitivity 1

Figure 4 - 189: Task setting screen

2. After selecting external, click external event to select the corresponding

interrupt contact.

(@ po & Task x
Configuration

Priority ( 0..31 ): |1

Type

& External v External event |Interrupt_0_INO D

D
Interrupt_1_IN1
Watchdog Interrupt_2_IN2
Interrupt_3_IN3
[JEnable Interrupt_4_IN4
Interrupt_5_INS
Time (e.g. t#200ms) Interrupt_6_IN6
Interrupt_7_IN7
Sensitivity 1 Interrupt_8_IN8
Interrupt_9_IN9
Interrupt_10_IN10
Interrupt_11_IN11
Interrupt_12_IN12
e 3 c Interrupt_13_IN13
ok Add Call < Remove Call [# Change Call Interrupt_14 IN14 1
POU @t'e'[rupt 15 _IN15

Figure 4 - 190: External event drop-down menu

The hardware filter time setting value is less than the input Duty On time of IN point,

as shown in the figure below:

1. The input range of hardware filter is 1~50000000, and the unit is 0.1us.
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In Point Input Duty On Duration

b

-— s

t (IN point Input Harware Filter Time)

Figure 4 - 191: Hardware filter time setting value

2. The relationship between filtering frequency and time is as follows:

Filter frequency *2 (Hz): Filter frequency = 1/ (2 * t); t is the filter time setting
value (unit

0.01 us)

When the input frequency is higher than the filter frequency range, the signal
will be filtered out. This function is for IN input points, such as DFB_Capture,
DFB_Hcnt, DFB_HTmr, DFB_Compare, and body IO interrupt.

4.3 AX-8xxEPO Series Parameter Setting

After completing Hardware Configuration, user can set the device & module
parameters with the help of Parameter Setting (For more information on the
hardware and operations of the CPU or modules, refer to Catalogs, Hardware

Manual and Operation Manual).

Before performing Parameter Setting in a device, user have to refer to the Operation
Manual.
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Devices 7 x|
=3 Untitled? -
=M I%Egvi@ (AX-8xxEPOQ Series) » AX-8xxXE Operating Parameter Setting
= Plc Logic
= @ Application

m Library Manager
[£) PLc_PRG (PRG)
= IE Task Configuration
§2 EtherCAT Task

-& R ne e Builtin_DIO Setting
[ EthercAT Master (A;-BxxEPD Series EtherCAT Master) « DI/DO Parameter Settlng
=% suitin « DI/DO Mapping

[ suiltin_DIO (Builtin_DIO) =
[ﬁ BuiltIn_Pulse_Encoder (Builtln_Pulse_Encoder)
"a SoftMotion General Axis Pool

v

Builtin_Pulse_Encoder Setting
* Pulse Encoder Parameter Setting
+ Pulse_Encoder Mapping

Devices v o X
=) Untteds -
= [4) Device (AX-8xXEPD Windows Seriesy p Operating Parameter Setting
JO Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= & PLC Logic
= £ Application
m Library Manager
B Motion_PRG (PRG)
@] PLC_PRG (PRE)
= (&8 Task Configuration
= 3 EtherCAT Task e DI/DO Parameter Setting
B) Moton_PRG e DI/DO Mapping
= & MainTask
&) pLc_pre
4) EtherCAT Master (AX-8xxEPD Series Ether

- z Buitin /
:1 Builtin_DIO (Builtin_DIO ® Pulse Encoder Parameter
) Buitin_pulse_Encoder (Buitin_Pulse_En- >
2 SoftMotion General Axis Pool

Setting
e Pulse Encoder Mapping

Figure 4 - 192: AX-8 Parameter setting

AX-8 is PAC-based standalone controller and supports the DIO and Pulse Encoder
on controller. In addition, it can connect the remote 10 R1EC.
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4.3.1 System Setting Page

System setting supports the communication and controller basic parameters.

Double-click the AX-8xxEPOQ series device in the device tree to open the parameter

tab.

¢ Parameters Tab

Item

Description

Application Run
Mode

e Setting Value True, False
o Default Value False

NOTE: Only can change the setting when offline. After Download,
the status will be Run.

Set RTE and PLC “Run” status when controller active

Serial
Communication
Mode

Set Serial port communication mode
e Setting Value: RS-485, RS-422, SSI
e Default Value: RS-485

NOTE: Only can change the setting when offline. After
Download, the status will be Run.

(1) pevice x
Communication Settings
Applications

Backup and Restore
Synchronized Files
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights
Symbol Rights
Parameters

IEC Objects

Task Deployment

Status

Information

Parameter
% Application Run Mode
% Serial Communication Mode
=4 GLAN1 NetworkInterface
% GLAN1NetworkInterfaceMode
% GLAN1IPAddress
% GLAN1 SubnetMask
=4 GLAN2 NetworkInterface
% GLAN2 NetworkInterfaceMode
% GLAN2 IPAddress
% GLAN1 SubnetMask

Type
BOOL
Enumeration of BYTE

Enumeration of BOOL
ARRAY[0..3] OF BYTE
ARRAY[0..3] OF BYTE

Enumeration of BOOL
ARRAY[0..3] OF BYTE
ARRAY[0..3] OF BYTE

Unit

Description
[True]:Enable Run Mode [False]:Disable Run Mode
Choose Serial Communication Mode

Configure NetworkInterface Mode of the Controller on the EtherNet GLAN1.
Configure IP Address of the Controller on the EtherNet GLAN1 (IP).
Configure IP Address of the Controller on the EtherNet GLAN1 (Mask).

Configure NetworkInterface Mode of the Controller on the EtherNet GLAN2.
Configure IP Address of the Controller on the EtherNet GLAN2 (IP).
Configure IP Address of the Controller on the EtherNet GLAN2 (Mask).

Figure 4 - 193: AX-8xxEPO series device parameter tab
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Item Description
Parameter Parameter name, not editable
Type Data type of the parameter, not editable
Initially displays the default value of the parameter, directly or the
corresponding symbol name. Non-editable parameters are
Value displayed in light gray. If the parameter is editable user can open an

input field, a drop-down list or a file selection dialog with a double-
click in the table field and use it to change the value.

Default value

Default value of the parameter defined by the device description,
not editable

Unit

Unit of measure for the value (example: “ms” for milliseconds; not
editable)

Description

Short description of the parameter specified by the device
description, not editable

4.3.2 COM Port Settings

AX-8 series support MODBUS COM Setting. A MODBUS network consists of a
MODBUS master and one or more MODBUS slaves.

4.3.2.1 MODBUS COM Port

Right-click on the AX-8xxEPO device node> Add Device> Fieldbus> MODBUS>
MODBUS Serial Port> MODBUS COM.
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Devices

= Untited
= m Device {AX-8xxEPQ Series)
8 Hardware Configuration
= J‘. Metwork Configuration
A, EtherCAT Fiter
A, ModbusCOM Filter
=B pLC Logic
=} Application
m Library Manager
B pLC_PRG (PRG)
= @ Task Configuration
5 EtherCAT Task
= @ MainTask
5] PLC_PRG
m EtherCAT_Master (AX-BxxEP0 Series EtherCAT Master)

[z Modbus_com (Modbus COM)l

+-% Builtin
"3 SoftMotion General Axis Pool

m Add Device

Name |M0dbus_COM_1

Action

(@ Append device

(O Update device

|Sh’ing for a fulltext search

| Vendor | <Al vendors>

B

€

MName

Vendor
m Miscellaneous

m Fieldbuses

- EtherCAT

+ - BB Ethernet Adapter

+-- = EtherNet/IP

;2 ﬁ Home&Euilding Automation

= WEH Modbus

=/ Wel Modbus Serial Port

| [ —— Modbus COoM 35 - Smart Software Solutions GmbH

- B Profinet IO

Version

3.5.15.0

Description

A serial COM Port on|

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

i ]

Name: Modbus COM

Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus Serial Port

Version: 3.5.15.0

Order Number: -

Description: A serial COM Port on a Windows PC.

Append selected device as last child of
Device

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

Close

Figure 4 - 194: Adding MODBUS COM

e General Tab

Serial Port Configuration

Item

Description

COM port

Number of the serial port

Baud rate

Parameter of the serial port

Parity Parity

Data bits Data Length

Stop bits Stop bits
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4.3.2.2 MODBUS Master COM Port

The MODBUS Master function is used to set the entry when the AX-8 series

controller is used as the MODBUS master station.

Right-click on the MODBUS COM node> Add Device> MODBUS> MODBUS Serial
Master> MODBUS Master, COM Port to add to the project tree.

Devices

=) Uhted?
= [ Device (AX-BxxEPD Series)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
A, ModbusCOM Fiter
=Bl PLC Logic
=% Application
Library Manager
[F] pLc_PrG (PRE)
= {8 Tack Configuration
& EtherCAT Task
=58 MainTask
& pLc_rrG
m EtherCAT_Master (AX-8xxEPD Sel
[ Modbus COM (Modbus COM)
+-'3 Builin
'3 SoftMotion General Axis Paol

ries Ethers laster)

[0 Add Device X
Name |Mndhus,Master,c0Mjmt
Action
@) Append device () Insert device (O Update device
[5tring for a fultexct search | vendor | <al vendors> -
MName Vendar Version Descripti|
= ﬂi Fieldbuses
= - Mot Modbus
+- Wil Modbus Serial Device
= wet Modbus Serial Maste
.ﬂ Modbus Master, COMPort | 35 - Smart Software Solutions GmbH ~ 3.5.15.0 A device th
< >

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

m Name: Modbus Master, COM Port
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus Serial Master
Version: 3.5.15.0
‘Order Number: -
Description: A device that works as a Modbus Master on a serial COM Portof 3
Windows PC.

%

Append selected device as last child of
Modbus_COM

#  (You cen select another target node inthe navigator while this window is epen.)

Add Device

Close

Figure 4 - 195: Adding MODBUS Master, COM Port
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=45 Lntited7
= ﬂi Device (AX-8xxEP0D Series)
o8 Hardware Configuration
= A. Metwork Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
=Bl PLC Logic
=L} Application
ﬁ]] Library Manager
B PLC_PRG (PRG)
= @ Task Configuration
% EtherCAT Task
=58 MairTask
H] PLC_PRG
ﬁ EtherCAT_Master (AX-8xxEPD Series EtherCAT Master)
= [ Modbus_COM (Modbus COM)

| ﬂj |Modbus_Master_CDM_Port (Modbus Master, COM Part) |

- 'a. Builtn
"% SoftMotion General Axis Pool

Figure 4 - 196: Adding MODBUS Master COM

This includes the basic settings for MODBUS communication.

Item

Description

Transmission mode

e RTU: Transmission in binary

e ASCII: Transmission in ASCII code (currently not
supported by all drivers)

Response timeout (ms)

The response timeout sets the time interval that the
master will wait for the answer from a slave node. If the
nodes do not answer within this time interval, then an
error is recorded for the implicit slave function block.
The value entered for the time interval is also the
default value for each node. For each node, user can
still set a specific value within its slave configuration.

Time between frames (ms)

The time between the frames is the send pause of the
master between the last response (and a timeout) and
the next request. Use this parameter to make the
communication less liable to disruption.

Auto-restart
communication

. After a communication error, CODESYS
automatically confirms the error and attempts to
continue executing the MODBUS command.

] : The error must be explicitly confirmed in the slave
function block.
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4.3.2.3 MODBUS Slave COM Port

The MODBUS Slave function is used to set the target slave station to be connected

when the AX-8 series controller is used as the MODBUS master station.

Right-click MODBUS Master COM port to choose Add Device to add MODBUS
Slave COM port.

[z = [ Add Device X
=5 hiited?
=) Device (Ax-81oEPO Series) Name  [Modbus_Slave_COM_Port_L
f Hardware Configuration o
= Network Configuration
Append device Update device
A, EtherCAT Filter @ o
A, ModbusCOM Fiter [String for a ultext search | vendor | <all vendors> >
=2l PLC Logic
% €} Application Name Vendor Version  Descriptiol
i) Library Manager = [0 Fieidbuses
0] pLC_PRG (PRG) = v Modbus
= (& Task Configuration Modb

S erial Slave
8 EtherCAT Task () [Modbus Slave, COMPort |35 - Smart Software Solutions GmbH ~~ 3.5.15.0 A generic de|

=- [ Modbus_Master_COM_Port (Modbus Master, COM Port)

=g MairTask
] PLc_PRG
[ EtherCAT_Master (AX-8xxEPD Series EtherCAT Master)
= [ Modbus_COM (Modbus COM)

[ Modbus_Slave_COM_Port (Modbus Slave, COM Port) |

<

+-'% Buitln
3 SoftMotion General Axis Pool

<

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

[  mame:Modbus Siave, COM Port
Vendor: 35 -
Categories: Modbus Serial Slave

==
Version: 3.5.15.0 -
=Y

Order Number: -
Description: A generic device that works as a Modbus Slave on 3 serial bus.

Smart Software Solutions GmbH

Append selected device as last child of
Modbus_Master_COM_Port

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

52 Devices | [) POUs

Add Device Close

e General

Figure 4 - 197: Adding MODBUS Slave COM port

Item

Description

Slave
address
[1..247]

Address of a serial MODBUS device (value between 1 and 247)
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Item

Description

Response
timeout [ms]

Time interval for the master to wait for the response from the slave.
This is especially configured for this slave node and overwrites the
general response timeout setting of the respective master.

e Channel

User use this tab to define slave channels. Each channel represents a single

MODBUS request.

Item Description
Opens the dialog MODBUS Channel. Here user can create new
Add Channel channels for this MODBUS slave. In the device description file of the

MODBUS slave, user can predefine descriptions for individual
MODBUS registers or entire channels.

ModbusChannel
Channel
Name
Access type
Trigger
Comment
READ Register
Offset
Length

Error handling

WRITE Reqister
Offset

Length

Read Holding Registers (Function Code 3) w

w | Cycle time {ms)

Conce

Figure 4 - 198: MODBUS Slave Channel window

The following table describes each item in the MODBUS channel window:
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Aisle:
Channel
Item Description

Name | A string that contains the name of the channel

e Read coils (function code 1)

e Read discrete inputs (function code 2)

e Read holding registers (function code 3)

e Read input registers (function code 4)

Af;;:S e Read single coil (function code 5)

o Write single register (function code 6)

o Write multiple coils (function code 15)

o Write multiple registers (function code 16)

o Read/Write multiple registers (function Code 23)

e CYCLIC: The request occurs periodically.

e Rising edge: The request occurs as a reaction to a rising edge of
the Boolean trigger variables. The trigger variable is defined in the
tab I/O Mapping.

Trigger . Appl_icat.ion: Th_e MODBUS request is triggered by the PLC
application. This happens by means of the MODBUS Channel
function block, which is included in the respective I/O driver
library. This function block provides complete control of and
information about the execution of this command, for example the
start time, the processing time, and the result.

Cvcle For Trigger = CYCLIC: Request interval

timey(ms) NOTE: The request interval should be the same as or a multiple of the
cycle time of the application.
Comment | Description of the channel
READ Register
Item Description
Offset |Start address where reading should start (value range 0 ~ 65535)
L enth Number of registers to be read (for word access) or number of discrete
en
J inputs to be read (for bit access)
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Defines what should happen to the data in case of a communication

Error error

handling e Setto ZERO
e Keep last value
WRITE Register
Item Description

Offset |Number of the register to be written to (value range 0 ~ 65535)

Length

Number of registers to be written to (= Words)

The value range of the parameter depends on function code.

MODBUS slave initialization tab:

User uses this tab to define initialization commands. Initialization commands are

executed one time when starting the bus or activating the slave (setting the Enabled

flag of the slave instance). When setting up or editing a slave initialization value, the

following parameters are available in the respective dialog boxes:

Item Description
Move U ) e e
P The order of channels also determines the order of initialization.
Move Down
Opens the dialog box Initialization Value. The initialization
New .
commands are defined.
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Initialization Value >
Accesstype Write Multiple Registers (Function Code 16) ~
Register offset |m v

Initialization value

Comment |

Gonce

Figure 4 - 199: Initialization value

Item Description
e Write single coil (function code 5)
Access Tvpe e Write single register (function code 6)
yp e Write multiple coils (function code 15)
e Write multiple registers (function code 16)

Register offset  |Number of the register to be written to (value range 0 ~ 65535)

Number of registers to be written to (= Words)

Length .
g Value range of the parameter depends on function code

Initialization value |Initialization value for the register

Comment Short description of the data

4.3.2.4 MODBUS Serial Device

The MODBUS Serial Device function is used to set the entry when the AX-8 series

controller is used as a MODBUS slave station.

Right-click on the MODBUS COM node> Add Device> MODBUS Serial Device>
MODBUS Serial Device to add it to the project tree.
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[T EtherCAT Master (AX-8:0EPD Series E
[ Modbus_com (Modbus CoM)

*+ '3 Builtin
& SoftMotion General Axis Poal

<

Devices (@ Add Device X
= unitled7
=[] Device (ax-8xxEPQ Series) Name [Modbus_Serial_Device
@ Hardware Configuration Action
= A ;ith:k C°”ﬁg‘|‘““°” (@ Append device () Tnsert device () Update device
EtherCAT Filter
A, ModbusCOM Filter |Sh’ing for a fulltext search | vendor | <all vendors> e
@_ﬂ T—:C ;D::"cath“ Name Wendar Version Descriptiy
(i) Library Manager = [ Feldbuses
¥ PLc_PrG (PRG) = ¥ Madbus
= [ Task Configuration = =
& EtherCAT Tack 35 - Smart Software Solutions GmbH ~~ 3.5.15.0 A device th
- & MainTask / Modbus Serial Master
& pic_pre LA (0 Modbus Master, COMPort 35 - Smart Software Solutions GmbH ~~ 3.5.15.0 A device th

therCAT M

<

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

@

Name: Modbus Serial Device

Categories: Modbus Serial Device
Version: 3.5.15.0
Order Number: -

Vendor: 35 - Smart Software Solutions GmbH

Description: A device that works as a Modbus Serial standalone slave,

=

Append selected device as last child of
Modbus_COM

o

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

52 Devices (I Pous

Close

Add Device

Figure 4 - 200: Adding MODBUS Serial Device

-

Linfitled?
ﬂj Device (AX-8xxEPD Series)
8 Hardware Configuration
= A Metwork Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
=2l PLC Logic
.} Application
m Library Manager
¥ PLC_PRG (PRE)
= @ Task Configuration
& EtherCAT Task
= @ MainTask
& pLC_PRG

ﬂj EtherCAT_Master {AX-8xxEP0 Series EtherCAT Master)

= Modbus_com (Modbus CoM)

ﬂj Modbus_Serial_Device (Modbus Serial Device)

+- "% Builtin
"2 SoftMotion General Axis Poal

Figure 4 - 201: Project tree
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e General
Item Description
Unit ID Unit ID of the slave
Activates the watchdog function
Watchdog The incoming data (Holding Registers / %l range) is set to zero when
the MODBUS device does not receive any valid query from the
master.
Number of holding registers: possible values are 1 - 500. The
maximum number can be limited in the device description.
Holding | writable: [4: For the holding register, writable I/O mappings (%QW
registers  |addresses) are generated instead of read-only I/O mappings (%IW
(%IW) addresses). This allows the holding registers to be set by the
MODBUS device application (= server application) by means of the
usual I/0 mapping.
relniztjetrs Number of input registers: possible values are 1 - 500. The maximum
((VgoQW) number can be limited in the device description.

MODBUS defines for I/O data a data model with four areas (Start addresses).

e Coils: O

utputs of type BIT

e Discrete Inputs: Inputs of type BYTE

e Holding

Register: Outputs of type WORD (16-bit)

e Input Register: Inputs of type WORD (16-bit)

Inputs and outputs are included as with all fieldbuses, but from the point of view of

the host. These data areas have any number of logical start offsets as defined by the

manufacturer. The 1/0O data behind the MODBUS data areas can overlap or be

independent of

each other.

4.3.3 EtherCAT Settings

The configuration of EtherCAT modules is based on the device description files for

the master and

slave devices employed and can be adapted in the project in

configuration dialogs. In order to ensure the simplest and most error-free use
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possible, we recommend for standard applications that user activate the option for

Automatic Configuration of the master, so that the majority of the configuration

settings are performed automatically.

4.3.3.1 EtherCAT Master

The following figure shows the general tab window displayed after clicking EtherCAT

_Master in the project tree. The basic configuration settings of EtherCAT master can

be set in the window.

‘_lj EtherCAT_Master X

General Autoconfig Master/Slaves
Sync Unit Assignment EtherCAT NIC Setting
Destination address(MAC) FF-FF-FF-FF-FF-FF Broadcast

Log

00-00-0 Browse...

Source address (MAC)
EtherCAT I/O Mapping

EtherCAT ~

[] Enable redundancy

Netviork Name [ecaT
EtherCAT IEC Objects (O Select network by MAC (®) Select network by name
Status Distributed Clock Options
Information Cycle time 4000 ps

r 40

Sync offset 20
D Sync window monitoring

Sync window 1 > ps

Figure 4 - 202: EtherCAT Master Window

e General
Item Description
The greater part of the master and slave configuration is
accomplished automatically, based on the device description file
and implicit calculations. The dialog for the FMMU/Sync settings
Autoconfig is not available.

configuration.

Master/Slaves Even if this option of the master is activated, an expert mode can
be activated explicitly for each individual slave that permits the
manual editing of the automatically generated process data
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EtherCAT NIC Setting

Item Description
MAC address of the device in the EtherCAT network that is to receive
the telegrams.
Options
e Broadcast: no destination address (MAC) needs to be
Destination specified.
address « Enable redundancy: is activated if the bus is constructed in a
(MAC) ring topology and redundancy is to be supported. With this
function, the EtherCAT network remains functional even in the
case of a cable breakage. If this function is activated, the
parameters must be defined in Redundancy EtherCAT NIC
Settings area.
Source
a4 MAC address of the controller (target system) or network name
address
(name of the card, i.e. PLC (target system))
(MAC)
Network Name or MAC of the network, depending on which of the following
Name options is activated:
Select [¥: Network is specified by the MAC-ID. The project then cannot be
network by |used on another device, since each network adaptor has a unique
MAC MAC-ID.
Select o - o
[¥: Network is identified by the network name and the project is
network by o
device-independent.
Name
Scans the network for the MAC-IDs or names of the target devices
Browse

that are presently available.

Redundancy EtherCAT NIC Setting
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These settings are shown only if Enable redundancy option is activated. Here the
parameters of the additional device are defined in accordance with the description
to EtherCAT NIC Settings.

Distributed Clocks

Item Description

Cycle time Time interval after which a new data telegram is dispatched on the
bus. If Distributed clocks function is activated in the slave, the master
cycle time specified here is transferred to the slave clocks. In this way
a precise synchronization of the data exchange can be achieved,
which is important in particular if spatially distributed processes
require simultaneous actions. Simultaneous actions are, for example,
applications in which several axes must execute coordinated
movements at the same time. A very precise, network-wide time-
based with a jitter of substantially less than 1 microsecond can be
achieved in this way.

Sync offset Enables the time delay of the sync interrupt of the EtherCAT slave to
be adjusted to the cycle time of the PLC. Normally the PLC cycle
starts 20% later than the sync interrupt of the slave. This means that
the PLC cycle could be delayed by 80% of the cycle time without a
message being lost.

Sync window Synchronization of the slaves can be monitored.

monitoring
Sync window Time for Sync window monitoring. If the synchronization of all slaves
lies within this time window, then the
variable xSyncinWindow (loDrvEthercat) is set to TRUE, otherwise
to FALSE.
Options

Click the option triangle to expand the following items:

Iltem Description

Use LRW instead of Direct communication from slave to slave is possible. In place
LWR/LRD of separate read (LRD) and write commands (LWR), combined
read/write commands (LRW) are used.

Enable messages Read and write commands, i.e. the handling of the input and
per task output messages, can be controlled with various tasks.
Automatic restart In the event of a communication breakdown, the master
slaves immediately attempts to restart the slaves.

Master setting:

213



Chapter 4 DIADesigner-AX

User can edit this setting only when you disable the Automatic configuration
master/slave option, otherwise it will be configured automatically, and this function

will be displayed at the bottom of the general tab.

Image in address First logical address of the first slave for input data

Image out address First logical address of the first slave for output data

e Sync Unit Assignment
This tab shows all slaves that are inserted below a particular master with an
assignment to the sync units. With the EtherCAT sync units, several slaves
are configured into groups and subdivided into smaller units. For each group,
the working counter can be monitored for an improved and more precise error
detection. As soon as a slave is missing in a sync unit group; the other slaves
in the group are shown as missing. Detection occurs immediately in the next
bus cycle, as the working counter is continuously checked. With the device

diagnostics, the missing group can be remedied as quickly as possible.

[{] EtherCAT_Master x

General Device name Sync Unit

ASDA_A2_E_CoE_Drive default

Sync Unit Assignment
EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information

= Add Delete

Sync Unit
default

Figure 4 - 203: EtherCAT Master — Sync Unit Assignment Tab
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Item Description

Device

Name of the slave
Name

Sync |Name of the selected sync unit. User can combine individual devices or
Unit  |whole groups (multiple selection) into one sync unit group.

Add |When user type a name in the text field, user can create a new sync unit.

Removes the selected sync unit. If slaves are assigned to the group to be
Delete |deleted, then a warning is displayed. If user confirm the dialog prompt by
clicking Yes, then these devices are reassigned to the default group.

4.3.3.2 EtherCAT Slave

Support ASDA-A2-E, B3-E, A3-E under EtherCAT Master. User can install 3™ party
Device xml file to add under EtherCAT Master.

Right-click EtherCAT Master to choose Add Device and add ASDA-A2-E_SM.

NOTE: Users can install third-party device xml files in the device storage library. For

detailed steps, please refer to Section 7.1 Device Storage Library.

Devices v 8 X [{ EthercAT_Master x % Add Device %

= 1) Untiteds -
= () Device (AX-8xxEPD Windows Series) General (4 Autoc
8 Hardware Configuration

Neme [ASDA_A2_E_CoE Drive_t ]

Action

@: . Netork Conigursion Sync Unit Assignment EtherCAT N @ Appenddevice (O Insert device O Update device
A, EtherCAT Fiter top Destinati
- 80 o o] Ve | vt S
y B Source ad
= 2 Application EtherCAT /0 Mapping Name Vendor Ver A
D Liorary Manager Network = (23 Delta Electronics, Inc.
8] Motion_PRG (PRG) EtherCAT IEC Objects O Select = [ Servo Drives
8] PLC_PRG (PRG) [{ Deita ASDA-A2-E EtherCAT(CoE) Drive Revd Delta Electronics, Inc. ~ Rev
= (8 Task Configuration Status 4 Distributy [ Delta ASDA-A2-E EtherCAT(CoE) DriveRev4_ DML Delta Electronics, Inc. 1.0,
= & EtherCAT Task G = [ Delta Electronics, Inc.
&) Motion_PRG Cydetime | [ pelta ASDA-A2E EtherCAT(COE) Drive Rev4_SM | Delta Blectronics, Inc. 4.7,
= & MainTask Sync offsel [l —=—— = >
&) pLc_PRG ,/E'"" L
T o= i S5 et S Group by category [] Display all versions (for experts only) [] Display outdated versions

= - Syncwindd —
([ Asoa_A2 E_Coe_Drive (Delta ASDA-AZ g~ @  Mame:Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM
H@ SM_Drive_ETC_Delita_ASDA_A2 (§ Vendor: Delta Electronics, Inc.
Categories: Slave

. Version: 4.7.0.0 -

[ Buitin_DIO (Buitin_DIO) Order Number: ASDA-A2-E CoE Drive -
e Pulse Puls Description: EtherCAT Slave imported from Slave XML: Delta_ASDA2-E_rev4-00 Y
J Butin.§ - Enicoder (Pultin | En _XML_TSE_20160620.xm Device: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4

3 SoftMotion General Axis Pool

Append selected device as last child of
EtherCAT_Master

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

< > close

| & Devices | [) Pous

Figure 4 - 204: Adding ASDAA-A2-E-SM to device
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e General Tab:
Here we will introduce the EtherCAT_Slave window (double-click the device
tree ASDA_A2 E_CoE_Drive). There are two ways to add a slave: the first is

to add the slave device of the selected axis, and the second is to add a scan

method.
General Address Additional
: = -~
AutoIncaddress 0 - [[] Enable expert settings EtherCAT
Process Data
@EtherCAT address 1001 = [] optional
Startup Parameters A
Distributed Clock
EtherCAT Parameters @ Select DC DCS e S
EtherCAT /O Mapping Enable [4000 | sync unit eycle (us)
Sync0:
EtherCAT IEC Objects
Enable Sync 0
Status Sync unit cycle x1 4000 = Cycle time (ps
defined B
Information
Syncl:
able c1
c cydl cle e(ps
ift time (ps

Figure 4 - 205: General Tab

1. Address
® EtherCAT address: address assigned to the slave by the master during
startup.

2. Distributed Clocks
® Select DC: Set the slave distributed clock.

e Process Data
The data exchange on the EtherCAT network is a PDO mapping of CoE,
which is a periodic data exchange between the master and the slave
architecture; the data that the slave sends to the master will be packaged in
TxPDO, and the slave will read the data is included in RxPDO. The input
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settings and output settings on the "PDO Mapping" page list the PDOs
available for data exchange, and the PDO content can be edited. In the ESI
file of the device, the contents of the preset checked PDO and PDO have
been defined, and according to the definition of ESI, the PDO content of some

devices allows user to edit it by themselves.

General

Process

Startup Parameters

EtherCAT Parameters

EtherCAT If0 Mapping

EtherCAT IEC Objects Control Word UINT 16#6040:00 Status Word UINT 16#6041:00
TargetPosition DINT 16#6074:00 ActualPosition DINT 16#6064:00
Status

Information

Select the Outputs Select the Inputs
MName Type Index MName Type Index
Data

161600 1st RxPDO Mapping (exclu 16#1A00 1st TxPDO Mapping (e

v 16#1601 2nd RxPDO Mapping v 16#1A01 2nd TxPDO Mapping

16#1602 3rd RxPDO Mapping (exclu 16#1A02 3rd TxPDO Mapping (e

16#1603 4th RxPDO Mapping (exclu

# 3 4th TxPDO Mapping (e

Figure 4 - 206: Process data Tab

User can choose different groups of PDO to use according to their needs. The

more data user choose for PDO, the greater userr PLC performance.

Startup Parameters

After the EtherCAT communication is established, the master station will
download all the parameters in the table to the slave station, and the list will
bring out the pre-defined commands of the ESI file. The user can add, delete

or modify as required.

Item Description

Line Line number

Bit Length Bit length of the SDO

Abort on Error

[¥l: The transfer is interrupted in the case of an error with error
status.
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Item Description

Jump to Line on |[¥I: In case of error the transfer is resumed with the SDO at the

Error specified Line.
Next Line [¥I: The transfer is resumed with the SDO at the next line.
Comment Input field for comment
Move Up Moves the selected line upwards by one line

Move Down Moves the selected line downwards by one line

Opens the dialog Select and entry from the object directory. In
this dialog, user can change the parameters of the SDO before
the SDO is added to the configuration.

Add By specifying new index/sub index entries, a new object can be
added to the SDO that is not yet described in the EDS file. This
is useful if only an incomplete object directory or none at all is

present.
Delete Removes the selected entry.
Opens the dialog Select an Entry from the Object Directory in
Edit order to change the parameters of the selected SDOs or IDNs in
the table.

After pressing the Add button, the Select ltem from Object Directory window
will appear. First, select the parameter to be written from the directory. After

clicking OK, it will be added to the command list.

General ok Add [FEdit ¥ Delete @ MoveUp & Move Down

Line ubindex Name Value BitLength AbortonError  Jump to Line on Error

1 60: 16200 Op mode 8 8
Startup Parameters 2 16#60C2: 16701 Interpolation time period 4 8
3 16760C2:16702  Interpolation time index -3 3

Process Data

N,

0 Op mode
0 Interpolation time period
0

ooo
ooo

Interpolation time index
EtherCAT Parameters

EtherCAT 1/O Mapping

EtherCAT IEC Objects

Status

Information

Figure 4 - 207: Startup parameter Tab
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Select ltem from Object Directory

Index:Subindex Name Flags Type Default

+ 1621A01:16200 2nd Transmit PDO Mapping

+- 16%1A02: 16200 3rd Transmit PDO Mapping

+- 1621A03:16200 4th Transmit PDO Mapping

+ 16%1C12:16200 RxPDO assign

+ - 16%1C13:16%00 TxPDO assign

+- 1621C32:16200 SM output parameter

+ - 16%1C33:16700 SM input parameter
16%2001:16=00 DRV's Parameter P0-01 RW UINT
16%2002:16%00 DRV's Parameter P0-02 RW UINT
16%2003:16=00 DRV's Parameter P0-03 RW UINT
16#2004:16#%00 DRV's Parameter P0-04 RW UDINT
16%2005:16%00 DRV's Parameter P0-05 RW UDINT
16%2006:16=00 DRV's Parameter P0-06 RW UDINT
16%2007: 16200 DRV's Parameter P0-07 RW UDINT
16%2011:16%00 DRV's Parameter P0-17 RW UINT
1622012: 16200 DRV's Parameter P0-18 RW UINT

|
B

Name

DRV's Parameter PO-01

Index: 16#

SubIndex: 162

0

2001 = Bit length |16

Value 0

[ Byte array

A

4

Cancel

\&/

4.3.4 EtherNet Setting

Figure 4 - 208: Parameter added

Ethernet Setting related with Controller Ethernet parameter setting. User needs to

add the Ethernet Adapter Device to set parameter and internet related function, and
all internet functions are under Ethernet device, like MODBUS TCP and EtherNet/IP.

Add Ethernet Adapter Device:

Right-click on the device node> Add Device> Ethernet Adapter> Ethernet> Add

Device.
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Devices
=3 Untitleds
= [ Device (AX-8xxEPD Windows Series)
W Hardware Configuration

v 8 X 7] EtherCAT Master x

- [
Cut

| &

(137 = A Network Configuration ia; Copy
N A EtherCAT Fiter @ poste
A, EtherNetIP Filter [% Detete
A, ModbusTCP Fiter
= B pLC Logic Refactoring »
=0 ;"ah"" ‘@, Properties...
Library Manager
[8] Motion_PRG (PRG) ; 43 Add Object »
@) pLC_PRG (PRG) |2 AddFolder...
= (@ resk Configuation [ AddDevice...
7 @;M"T—T‘““ | UpdateDevice..
& M—l ':::"—PRG [ editObject
= & 5 2
8 e prc ‘ Edit Object with..

= ([ EtherCAT_Master (AX-8xxEPO Serieq Edit 10 mapping

= [ AsA_ A2 CoE Drive Delt3 A import mappings from CSV...
P SM_Drive ETC_Delta_ASD =
e Export mappings to CSV...
13 Ethernet (Ethernet)
3 E‘I o ¢ ) %  Online Config Mode...

@ suitin_DIO (Buitin_DIO) ‘
() Buitin_Puise_Encoder (auun_P‘
3 SoftMotion General Axis Pool

<
S Devices | [} Pous
(o

Tasal 0 areacfe) A uarninale) § macesnale Al

18

M Autoq

EtherCAT N
Destinati{
Source ad
Network |
O Select

4 Distributy

Cycle time

Sync windd

| |2 Group by category [] Display all

Name ‘Elhemel_l

Action
@ Append device

O Update device

String for a fulltext search

| vendor | <alivendors>

Name

( EthercAT Master

= HB Ethernet Adapter
fLi Ethernet

<

() Ax-3 Series EtherCAT Master SoftMotion
(3 Ax-8xxEPO Series EtherCAT Master

(J EtherCAT Master SoftMotion

Vendor

Delta Electronics, Inc.

Deita Electronics, Inc.

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

35 -swsmmm GmbH

v

Versiol »

1.0.0.¢
3.5.16,
3.5.15.
3.5.15.

3.5.15. A
>

et ooh)l L] Dlspiey (3 Ared verara

@  nName:Ethemet

Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
tion

=

\ Append selected device as last child of

©  (You can select anol node inthe navigator wh indow is open.)
@\

_Add Device

Close

Figure 4 - 209: Adding Ethernet Adapter device

e FEtherNet Device — General

The user can set the controller network IP address and gateway interface on

this tab.

[ Modbus_CoM

]

Modbus_Serial_Device

") Ethernet x

Ethernet Device I/0 Mapping

Ethernet Device IEC Objects

Information

General

Interface
Log IP address
Statue Subnet mask

Default gateway

192
255

o .0 .0 .0

Adjust operating system settings

Figure 4 - 210: General Tab
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Interface

Current controller communicate interface

Interface

Current controller communication interface

IP address
Subnet mask
Default gateway

IP address Setting

Adjust operating system
settings

Replace the current parameter to Controller

4.3.4.1 MODBUS TCP Master

The MODBUS TCP Master function is used to set the entry when the AX-8 series

controller is used as the MODBUS TCP master station.

Right-click on the Ethernet node> Add Device> MODBUS> MODBUS TCP Master>

MODBUS TCP Master.

S5 Unfiled?
= Device (AX-BxxEPD Series)
o Hardware Configuration
I .IL Network Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
Ay ModbusTCP Filter
= Eﬂ PLC Logic
=i} Application
m Library Manager
9 pLC_PRG (PRG)
= @ Task Configuration
55 EtherCAT Task
= g MairTask
& pLc_PrG

= [ Modbus_COM (Modbus COM)
m Ethernet (Ethernet)

-3 Builtln
'3 SoftMotion General Axis Pool

<

ﬂi EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)

m Modbus_Serial_Device {(Madbus evice)

[ Add Device

Name  [Modbus_TCP_Master

Action

(® Append device () Insert device () Update device

[string for a fultext search | vender [ <all vendors>

~

Name Vendor Version
= m Fieldbuses
+ - = EtherNet/IP
=Wttt Modbus
= - K85 Modbus TCP Master
[l Delta Modbus TCP Master __ Delta Electrorics, Inc. 0.30.1.0

_— | [Modbus TP Master 35 - Smart Softare Solutions GrbH ~ 3.5.15.0
v

| KEE ModbusTCP Slave Device

<

Descriptic|

A device thy
A device thy

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

[ Mame:Modbus TCP Master
Vendor: 35 - Smart Software Solutions GmbH

Version: 3.5.15.0
Order Number: -
Description: A device that works as a Modbus Master on Ethernet.

Categories: Modbus TCP Master #?1
e

Append selected device as last child of
Ethernet

€ (vou can select another target node inthe navigator while this window is open.)

é‘; Devices D POUs

El Messages - Total 7 error{s), 0 warning(s}, 0 msssags(sﬂ

Add Device

Close

Figure 4 - 211: Adding MODBUS TCP Master
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e General

[ Ethernet [ Modbus_TCP_Master X

Modbus-TCP

General
MODBUS

Response timeout {ms) 1000

4k

ModbusTCPMaster /0 Mapping

4k

Socket timeout {ms) 10
ModbusTCPMaster IEC Objects

[] Auto-reconnect
ModbusTCPMasterParameters
Status

Information

Figure 4 - 212: MODBUS TCP Master — General Tab
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Item Description
The response timeout sets the time interval that the master will wait
for the answer from a slave node. If the nodes do not answer within
Response . . . R
timeout this time interval, then an error is recorded for the implicit slave
(ms) function block. The value entered for the time interval is also the
default value for each node. For each node, user can still set a
specific value within its MODBUS TCP slave configuration.
Socket Maximum time to wait for incoming TCP/IP packages. The bus cycle
timeout task can be blocked during this time, for example if a MODBUS TCP
(ms) slave is disconnected.

4.3.4.2 MODBUS TCP Slave

The MODBUS TCP Slave function is used to set the target slave station to be

connected when the AX-8 series controller is used as the MODBUS TCP master

station.

Right click on Delta MODBUS TCP Master> Add Device> MODBUS> MODBUS TCP

Slave> MODBUS TCP Slave.

Devices
=3 Untitleds
= [{ Device (AX-8xxEP0 Windows Series)
@@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
A, EtherNetlP Fiter
A, ModbusTCP Filter
= 80 pLC Logic
= € Application
9 Library Manager
&) Motion_PRG (PRG)
[8) PLC_PRG (PRG)
= (& Task Configuration
= & EtherCAT Task
&) Motion_PRG
= & MainTask
@] pLC_PRG
= () EtherCAT_Master (AX-8xxEPD Series Etherd
= () ASDA_A2_E_CoE Drive (Delta ASDA-AZ
H4 SM_Drive_ETC_Delta_ASDA_A2 (S
= [{) Ethernet (Etheret)
[ Modbus_TCP_Master (Modbus TCP Mas!
=3 Buitin
(@ Buitin_DIO (Buiitin_DIO)
(@ Buitin_Puise_Encoder (Buitin_Puise_En|
3 SoftMotion General Axis Pool

v 2 X

-

_»3 EtherCAT_Master X

General

Sync Unit Assignment
Log

EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

< >
S Devices | [} POUs

[ Autod]

EtherCAT N
Destinati
Source ad
Network
O Select

4 Distributi

Cycle time

Sync offs

/B’Svn(w
= Sync wind

Name }EAodx.rs_TC?_gave

i Add Device x 5
-

Action

@ Appenddevice () Insert device O Undate device

|string for a fulltext search | vendor |<all vendors>

<

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

Name Vendor Version  Description
= (@ Fedouses
= mm Modbus
= ms Modbus TCP Slave
[ odbus TP Save [ 35 - Smart Software Solutions GmbH_ 3.5.15.0 A generic Modbus |
e

Name: Modbus TCP Slave
Vendor: 35 - Smart Software Solutions GmbH

3

Categories: Modbus TCP Slave

Version: 3.5.15.0 =
Order Number: - ~
Description: A generic Modbus device that is configured as Slave for a Modbus -
TCP Master.

Append selected device as last child of
Modbus_TCP_Master

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

Close

Add Device

Figure 4 - 213: Adding MODBUS TCP Slave

e General
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m Ethernet m Modbus_TCP_Master m Modbus_TCP_Slave X
General Madbus-TCP
Modbus Slave Channel Slave IP address 82 . 168 . 0 . 1 M us
e Response timeout (ms)
Part 502
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status
Information
Figure 4 - 214: MODBUS TCP Slave — General Tab
Item Description

Slave IP address

IP Address

Response
timeout (ms)

Time interval for the master to wait for the response from the
slave. This is especially configured for this slave node and
overwrites the general response timeout setting of the respective
master.

Port

Port number (TCP/IP) of the slave 502 is default for MODBUS

¢ MODBUS Slave Channel Tab

User will define the slave channel on this tab. Each channel represents a
MODBUS request.

Item Description
MODBUS slave channel tab> click Add Channel. Here user can
add a new channel for the MODBUS slave. In the device
Add Channel description file of the MODBUS slave, you can predefine

individual MODBUS registers or the description of the entire
channel.
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ModbusChannel

Channel
Name
Access type Read Holding Registers (Function Code 3) ~
Trigger Cydic ~ | Cycletime (ms)
Comment | |
READ Register
Offset |ox0000 v]
Errar handling Keep last Value ~
WRITE Register
Offset 00000
Length 1

Concel

Figure 4 - 215: MODBUS Channel Window

Channel

Item

Description

Name |A string that contains the name of the channel

Access
type

Read coils (function code 1)

Read discrete inputs (function code 2)

Read holding registers (function code 3)

Read input registers (function code 4)

Read single coil (function code 5)

Write single register (function code 6)

Write multiple coils (function code 15)

Write multiple registers (function code 16)
Read/Write multiple registers (function Code 23)

Trigger

CYCLIC: The request occurs periodically.

Rising edge: The request occurs as a reaction to a rising edge of
the Boolean trigger variables. The trigger variable is defined in the
tab I/O Mapping.

Application: The MODBUS request is triggered by the PLC
application. This happens by means of the MODBUS

Channel function block, which is included in the respective /O
driver library. This function block provides complete control and
information about the execution of this command, for example the
start time, the processing time, and the result.
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For Trigger = CYCLIC: Request interval

NOTE: The request interval should be the same as or a multiple of the
cycle time of the application.

Cycle
time (ms)

Comment|Description of the channel

READ Register

Item Description

Offset |Start address where reading should start (value range 0 ~ 65535)

Number of registers to be read (for word access) or number of discrete

Length | )
inputs to be read (for bit access)
Defines what should happen to the data in case of a communication
Error error

handling e Setto ZERO
o Keep last value

WRITE Register

Item Description

Offset |Number of the register to be written to (value range 0 ~ 65535)

Number of registers to be written to (= Words)

Length .
g The value range of the parameter depends on function code.

e |nit

User uses this tab to define initialization commands. Initialization commands
are executed one time when starting the bus or activating the slave (setting
the “Enabled” flag of the slave instance). When setting up or editing a slave
initialization value, the following parameters are available in the respective

dialog boxes:
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Item Description
Move U . e
P The order of channels also determines the order of initialization.
Move Down
Opens the dialog box Initialization Value. The initialization
New :
commands are defined.
Initialization Value >
Access type Write Multiple Registers (Function Code 18) w
Register offset |m w |
Initialization value
Comment |
Conce
Figure 4 - 216: Initialization Value
Item Description
o Write single coil (function code 5)
o Write single register (function code 6)
Access Type

o Write multiple coils (function code 15)
« Write multiple registers (function code 16)

Register offset

Number of the register to be written to (value range 0 ~ 65535)

Length

Number of registers to be written to (= Words)

Value range of the parameter depends on function code

Initialization value |Initialization value for the register

Comment

Short description of the data
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4.3.4.3 MODBUS TCP Slave Device

The MODBUS TCP Slave Device function is used to set the entry when the AX-8

series controller is used as a MODBUS TCP slave.

Right-click the EtherNet device and choose Add device to add MODBUS TCP Slave

Device.

m Modbus_TCP_Slave (Modbus TCP Slave)

g

|ﬂj ModbusTCP_Slave_Device (ModbusTCP Slave Device) |’

Devices 1 [ Add Device X
=5 Unéited?
- Name |ModhusTCPfSIavefDewcafl
m Device (AX-8xxEPQ Series)
@8 Hardware Configuration Action
= A, Network Configuration @ Append device () Insert device (O Update device
A, EtherCAT Filter
A, ModbusCOM Fiter [string for 3 fultext search | vendor  [<all vendors> -
A, ModbusTCP Fiter Name Vendor Version  Desc|
B @_ﬂ j’_i;: :;g:lication = m Fieldbuses
- + - = EtherNet/IP
m Library Manager = 58 Modbus
3] PLC_PRG PRG) # W8 Modbus TCP Master
- @ I;fk Configuration =~ K&l ModbusTCP Slave Device
28 EtherCAT Task m Delta Modbus TCP Slave Device Delta Electronics, Inc. 0.30.1.0 Delta |
= & MainTask [ i ModbusTCP Siave Deviee 35 - Smart Software Solutions GmbH ~ 3.5.15.0 A dev
& pLe_PRG
m EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)
= () Modbus_COM (Modbus COM)
[ Modbus_Serial_Device (Modbus Serial Device)
= m Ethernet {Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master) < N

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

+-"a Buidn
"% SoftMotion General Axis Pool

[~

m Name: ModbusTCP Slave Device
Vendor: 35 - Smart Software Solutions GmbH
Categories: ModbusTCP Slave Device
Version: 3.5.15.0
‘Order Number: -
Description: A device that works as 8 Modbus TCP Slave.,

%

Append selected device as last child of
Ethernet

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

Add Device

Close

Figure 4 - 217: Adding MODBUS TCP Slave Device

Double-click the newly added MODBUSTCP_Slave Device, the following picture will

be displayed:
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[ mx_sx«xEPO_Series [ ModbusTCP_Slave_Device X
General Configured Parameters
Watchdo 500 2| (ms
Modbus TCP Slave Device If0 O g (ms)
Mapping Slave port 502 =
Modbus TCP Slave Device IEC ]
Information Holding registers 10 3 emw) [ writeable
Input registers 10 + ERow)
Data Model
StartAddresses
Coils 0 =
Discreteinputs 0 =
Holding register 0 =
Input register 0 =
[] Holding- and input register data areas overlay

Figure 4 - 218: General Tab

e General Tab

Item Description
Activates the watchdog function
The incoming data (Holding Registers / %l range) is set to zero when
Watchdog ) ) )
the MODBUS device does not receive any valid query from the
master.
Slave port | Port number of the slave
Unit ID Optional: Unit ID of the slave. Only for a TCP/RTU gateway.
Number of holding registers: possible values are 2 - 4096. The
Holding maximum number can be limited in the device description.
registers Writable:#] For the holding register, writable 1/0 mappings (%6QW
(%IW) addresses) are generated instead of read-only 1/0 mappings (%IW
addresses). This allows the holding registers to be set by the
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MODBUS device application (= server application) by means of the
usual /0 mapping.
Input ) _ _
_ Number of input registers: possible values are 2 - 4096. The
registers ] o ] ] o
maximum number can be limited in the device description.
(%QW)
IP address of the master; Example: “192.168.0.1".
IP Master . o . o .
The device description determines whether the option is displayed in
address )
the dialog.
[¥]: Activates the I/O scanner.
/O Mapping . - . o :
. The device description determines whether the option is displayed in
active
the dialog.

MODBUS TCP defines for I/0O data a data model with four areas (starting address).

e Coils: Outputs of type BIT

o Discrete Inputs: Inputs of type BYTE

o Holding Register: Outputs of type WORD (16-bit)
e Input Register: Inputs of type WORD (16-bit)

Inputs and outputs are included as with all fieldbuses, but from the point of view of
the host. These data areas have any number of logical start offsets as defined by the
manufacturer. The 1/0O data behind the MODBUS TCP data areas can overlap or be

independent of each other.

4.3.5 EtherNet/IP Settings

EtherNet/IP based on standard TCP and UDP allows communication between office
networks and control systems. The EtherNet/IP target device supports DHCP and

BootP to assign IP addresses. Start the EtherNet/IP network (diagnosis), user can
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use the Web server integrated with the logic control interface module, or user can

use the Web server of other EtherNet/IP devices.

Like other standard Ethernet-based networks, the EtherNet/IP protocol is not suitable
for real-time applications (< 1 millisecond), such as servo system, because the

typical cycle of EtherNet/IP network is 10 milliseconds.

Install and add EtherNet/IP devices

In order to add and configure EthernNet/IP devices in the project tree, user need to
install related device description files (EthernNet/IP device description files (*.eds)) in

Tools > Device Repository.

Adding an EtherNet/IP scanner to the project tree will add the specific library
collection of the related device to the library manager. There are two ways to insert

one or more EtherNet/IP remote adapters or devices into the scanner.

e Module configuration
Under one target device is another target device, called the chassis, which
can be inserted into a fixed number of slots. Use the insert device to...

command to insert the so-called IO point into the slot, thereby controlling the

input and output.

e Non-modular configuration

The target device is equipped with input and output.
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Devices v o X
=) Untitieds -
= [__ﬂ Device (AX-8xxEP0 Windows Series)
08 Hardware Configuration
+- A, Network Configuration
@1] PLC Logic
+ -} Application
+ IB EtherCAT_Master (AX-8xxEP0 Series EtherCAT M
lfj Ethernet (Ethernet)
= I_B Modbus_TCP_Master (Modbus TCP Master)
IB Modbus_TCP_Slave (Modbus TCP Slave)
= ]:ﬂ [EtherNet_IP_Scanner (EtherNet/IP Scanner)
Bl As324MT (AS324MT)
Ifﬂ Generic_EtherNet_IP_device (Generic Et}
l_ﬂ CMM_EIPO1 (CMM-EIPO1)
) Modbus_COM (Modbus COM)
=% Builtn
[ Builtin_DIO (Builtin_DIO)
I_T,_'] Builtin_Pulse_Encoder (Builtin_Pulse_Encode
2 SoftMotion General Axis Pool

Figure 4 - 219: EtherNet/IP Configuration

Double-click an EtherNet/IP object in the project tree, or select a device in the
project tree and call the edit object command in the menu to open the device
editor for configuring EtherNet/IP devices. (The settings of the editor itself,
such as displaying the general configuration dialog box, are implemented in
the device editor options.

The title bar of the EtherNet/IP configuration dialog box is marked with the
name of the specified EtherNet device; depending on the device, the label
included in the dialog box will be different. Note that the bus cycle time is

adjusted in the PLC settings.
o EtherNet/IP Scanner

o EtherNet/IP Remote Adapter
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Access EtherNet/IP configuration through the app

Each EtherNet/IP scanner will automatically add a related function block instance to

the project tree. The name of this variable and the type of the function block will

appear in the EtherNetlIP scan I/O

configured through the project address, such as allowing start, stop or application

scan status check.

4.3.5.1 EtherNet/IP Scanner

map of the IEC object tab. Variables can be

AX-8xxEPO Support EtherNet/IP scanner function. Right-click on the Ethernet node >
Add Device > Fieldbus > Ethernet IP > EthernetlP Scanner > EtherNet/IP Scanner.

Devcer.

I

e —
v (5 Deves (AX S0EPO Linus SM-ONC Senes)
8 Hertware Confiprston
= A tetuork Corigurstor
A ErerCAT b
A Chatut® Pt
A MoRusTCP Fow
= @ RCiopc
0 Apphcation
' Uwary Marager
) womor FRs Ped)
&) nC R R
= @ Yo Confouraton
v @ D0 scrreiOTask (20 Tatks)
=) Efertwt_P_Scarmer 10Ce
& Srorretoron sk (EC Tasks
&) eretet P ane SericeCyde
= & TRwWrCAT Tack (RC Taska)
&) maton oG
- .9 ManTask (JEC Tashy)
) nc_mo >
T COmCAT Macter (AY 4090 Sarims EtwrCAT :q:v'

Name  Dherfiet P Scaver )
Acton
® Append deven |

et devan ) Update device

vesdor M verdors >

Nerve Vesdor Version Desoipt
= U neduses
w - hetelP
w o Ehertie WP Loce Adapier
I Ontte Eparent/s> Adegter

I treretr acen =

0.40.30
R NS

DOwits sectrorscs, e Adewce |

St oMaw e b Aorm Tt Adewe !
|  ereresw coaver
* o vods

IIS Snart Toftew e Sohsons Gmted 15186 Freriet

< »

. (1) Crzap by camegery [ Ousplay ol versian (for experts anly) ] Otaplay sutdsted versers

I 2 trertut P _sowves et Sowvw I

R YCT
D SoMMosen Garwral Asis Fool

H  mmetrotentr kuve -
Vendor: X5 - Smart Softmare Solstons Gebr
Cotogortes: t Turtwt F Swve
Version: 1.5,15.20
Ovder Mumber: |
Description Tret et TP Sowve V.

A

Append selected device os last el of
Cthernet

Figure 4 - 220:

IncreaseEtherNet/IP Scanner
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EtherNet/IP Scanner General tab

] Etherlet_IP_Scanner X
General .
Options
Auto-reestablish connections

o Ethen'et/IP

EtherNet/IP Scanner IO Mapping
EtherNet/IP Scanner IEC Objects
Status

Information

Figure 4 - 221: EtherNet/IP Scanner General tab

Project Description
Auto re-establish When a timeout or error occurs, it will automatically
connections reconnect.

EtherNet/IP Scanner I/O Map tab

] etherlet_IP_Scanner x

General Bus Cyde Options
Bus cycle task ENIPScanner]lOTask v
Log

EtherNet/IP Scanner I/O Mapping
EtherNet/IP Scanner IEC Objects
Status

Information

Figure 4 - 222: EtherNet/IP Scanner I/0 Map tab

Project Description

Select bus cycle task.

Bus cycle task For more information about bus cycle tasks, please
refer to AX-8 Operation Manual: PLC Settings.
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EtherNet/IP Scanner IEC Object tab

This tab displays the definition status of EtherNet/IP devices. User can know the

running status from the status.

(1] Etherlet_IP_Scanner x

General db Add... Edit... Delete Go to Variable
Variable Mapping Type
Log
@ EtherNet_IP_Scanner P IoDrvEtherNetIP_diag

EtherNet/IP Scanner I/O Mapping
EtherNet/IP Scanner IEC Objects
Status

Information

Figure 4 - 223: EtherNet/IP Scanner IEC Object tab

4.3.5.2 EtherNet/IP Remote Adapter

AX-8xxEPO Supports EtherNet/IP Remote Adapter function. Right-click on the
EtherNetIP Scanner node > Add Device > Fieldbus > EtherNetIP > EtherNet/IP
Remote Adapter.
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Figure 4 - 224: Add EtherNet/IP Remote Adapter

If user want to use a third-party EtherNet/IP remote adapter, please go to Tools >
Device Library > Import the EtherNet/IP standard EDS file, and then add it in the Add
Device window.

EtherNet/IP Remote Adapter General Tab

General

Address Settings

Connections 1P address 192 .168. 0 . 2 Etherix‘et/lp

Assemblies

User-Defined Parameters Eadirouk KeyWig

Keying Options
Log (O Compatibility check

(@) Strict identity check
EtherNet/IP I/O Mapping

[ Check device type
EtherNet/IP IEC Objects B ctivasidorm
Status [~ Check product code  |532

[ check major revision -1
Information

[] check minor revision

Restore Default Values

Figure 4 - 225: EtherNet/IP Remote Adapter General Tab
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Project Description
Address Settings-IP EtherNet/IP IP location of the remote adapter
address

Electronic keying

Keying options-
compatibility check

Start: The adapter performs a compatibility check on its
EDS file. All key values will be sent to the device. The
device decides whether it is compatible with the
received value.

Keying options-
Strict identity check

The adapter performs a compatibility check on its own
EDS file. The user decides which keying information
should be checked. If the check fails, no 1/0O connection
with the device will be established, and an error
message will be posted on the status page.

Check device type

Check device type

Check vendor ID

Check supplier code

Check product code

Check product code

Check major revision

Check major revisions

Check minor revision

Check minor revisions

Restore Default Values

Restore preset values for general equipment

Connection tab

The top of this setting screen displays a list of all configured connections. If there is

an exclusive owner connection in the EDS file, it will be automatically inserted when

adding a device. The configuration data of these connections can be modified at the

bottom of the screen.
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@

General

EtherNet_IP_Scanner

Connections

Assemblies

User-Defined Parameters

Log

EtherNet/IP [fO Mapping

EtherNet/IP IEC Objects

Status <

Information

Il As218px x g

Connection Name  RPI (ms)

1. Connection1

Add Connection...

Configuration Data
[ Raw data values [] Show Parameter Groups Defaults
Parameters Value Unit DataType Minimum Maximum Default  Help String
= Connection1
= Target Config data
Conn1_Input DeviceType D UINT 0 3 0 New Help String

O-->T Size (Bytes)  T-->O Size (Bytes)
200

Proxy Config Size (Bytes) ~ Target Config Size (Bytes)  Connect

10 200 16 2004241

Delete Connection Edit Connection...

Conn1_Input DeviceQuantity 200 UINT 0 200 200 New Help String
Conn1_Input Devicelndex 1000 INT 1000 New Help String
Reserved_0 0 INT 0 0 0 New Help String
Conn1_Output DeviceType D UINT 0 3 0 New Help String
Conn1_Output DeviceQuantity 200 UINT 0 200 200 New Help String
Conni_Output DeviceIndex 0 INT 0 New Help String
Reserved_0 0 INT 0 0 0 New Help String

Figure 4 - 226: EtherNet/IP Remote Adapter Connection Tab

The configurable data will be defined in the EDS file and transmitted when the

connection with the adapter is opened.

Project

Description

Connection name

Connection name

RPI (ms)

Requested packet interval: the exchange interval of
input/output data

O — T size (Bytes)

Connection The size of producer data from scanner to
adapter
( Originator — Target)

T — O size (Bytes)

Consumer data size from adapter to scanner
( Target — Originator )

Proxy Config size
(Bytes)

The size of the proxy configuration data

Target Config size
(Bytes)

Target configuration data size

Connection path

The connection path data is represented as: Address-
configuration object-input object-output object.
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Project

Description

Add Connection

Open the New Connection dialog box. Determine the
parameters of the new connection here.

Delete Connection

Remove the selected connection from the list

Edit Connection

Open the Edit Connection dialog box. The parameters
of the existing connection are modified here.

Click Add Connection, the following dialog box will pop up, which contains the

parameters of the new connection.

New Connection
() Generic connection (freely configurable)
(®) Predefined connection (EDS file)
Choice of Connection
Connection Name 0O-->T Size (Bytes) T-->O Size (Bytes) Proxy Config Size (Bytes) Tai ™
Connection2 200 200 16
Connection3 200 200 16
Connection4 200 200 16
Connection5 200 200 16
Connectiont 200 200 16
Connection? 200 200 16
Connection8 200 200 16 v
< >
General Parameters
Connection Path [200-124812(: 66 2C 67
Trigger type Cydic v RPI (ms) 20 =
Transporttype Timeout multiplier |4 ~
Scanner to Target (Output) Target to Scanner (Input)
Proxy config size (bytes) l:l
Target config size (bytes) (16
Connection type ‘Point to Point ‘ Connection type Multicast L
Connection Priority | Scheduled v Connectionpriority |Scheduled ~
Fixed/Variable Fixed/Variable |Fixed
Transfer format 32-bit runjidle Transfer format |P|.|re data
Inhibit time (ms) = Inhibit time (ms) [0 =

Cancel

Figure 4 - 227: Add connection screen

e Generic Connection (freely configurable): The dialog contains the

parameters of the new connection.

239




Chapter 4

DIADesigner-AX

New Connection

(@) Generic connection (freely configurable)

(O Predefined connection (EDS file)
Connection Path Settings
() Automatically generated path

Class ID 4 Instance ID: 16% 0 Attribute ID: 162 3
Class ID #4 Instance ID: 16% 0 Attribute ID: 16# 3
Class ID: 1654 Instance ID: 16% 0 Attribute ID: 16 3
(@) User-definedpath
(O Path defined by symbolic name
General Parameters
Connection Path 200424812C 66 2C 67
Trigger type Cydic ~ RPI(ms) 20 =
Transporttype Exdlusive owner ~ Timeout multiplier |4 v

Scanner to Target (Output)

0-->T size (bytes) |200 I T-->0 size (bytes) |200

Proxy config size (bytes) l:l

Target config size (bytes)

Connection type Point to Point ~ Connection type Multicast ~
Connection Priority | Scheduled ~ Connectionpriority | Scheduled v
Fixed/Variable Fixed v Fixed/Variable Fixed v
Transfer format 32-bit runfidle ~ Transfer format Pure data ~

Inhibit time (ms)

Cancel

Target to Scanner (Input)

Inhibit time (ms)

Figure 4 - 228: Universal connection (free configuration)

Project

Description

Connection Path Settings

Automatically generated

path

The connection path is automatically generated based
on the combined configuration, combined consumption
and combined production values.

User-defined path

The connection path is manually specified in the
corresponding input field.

Path defined by
symbolic name

The path is specified by the symbolic name.

NOTE: Connection path setting must support symbolic
connection path.

General parameters

Connection Path

The connection path is used to address one or more
objects in the adapter that provide input data and
receive output and configuration data.
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Project

Description

NOTE: The connection path is set to a custom path.

Path defined by
symbolic name

Use ANSI strings instead of ordinary connection paths.
For the allowed ANSI strings, please refer to the
corresponding EtherNet / IP adapter manual.

NOTE: The connection path is set as the connection
label.

e Cyclic: Periodically exchange data at intervals
set by RPI.
e Status change: After changing the scanner

Trigger type output or adapter input, data will be exchanged
automatically.
e Application: Not implemented.
Transport type For details, please refer to the CIP specification.
The time interval (in milliseconds) at which the
RPI (ms) transmitting application requests data to be transmitted

to the target application. The value must be a multiple
of the bus cycle task.

Timeout multiplier

If the device fails, there will be a time delay before the
device state switches to "error" (RPI * timeout
multiplier).

Pre-defined connection (EDS file): Use this option to use the existing
connection in the EDS file, and the user can change the configuration data
defined in the EDS file.

241



Chapter 4

DIADesigner-AX

New Connection

(O) Generic connection (freely configurable)
(®) Predefined connection (EDS file)

Choice of Connection

Connection Name
Connection2 200
Connection3 200
Connection4 200
Connection5 200
Connection® 200
Connection7 200
Connection8 200

<

O-->T Size (Bytes)

200
200
200
200
200
200
200

T-->0 Size (Bytes)

Proxy Config Size (Bytes)

Cancel

Tar ®
16
16
16
16
16
16

16 v
>

General Parameters

Trigger type Cydic

Connection Path lZU 0424812C 66 2C67

Transporttype |Exdu5we owner

Scanner to Target (Output)

0-->T size (bytes)

Proxy config size (bytes) I:I
Target config size (bytes)

Connectiontype  [Point to Point |
Connection Priority | Scheduled v
Fixed/Variable |Fixed |
Transfer format |32-hit run/idie |

Inhibit time (ms) 0 =

RPI (ms) 20 =
Timeout multiplier |4 v

Target to Scanner (Input)

T-->»0 size (bytes) ‘ZDD

Connection type | Multicast

Connectionpriority  Scheduled

Fixed/Variable |Fixed

Transfer format |Pure data

Inhibit time (ms) D =

Figure 4 - 229: Predefined connection (EDS file)

Project

Description

Scanner to Target (Output)

O —T Size (bytes)

The size of producer data from scanner to adapter
( Originator — Target)

Proxy config size (bytes)

The size of the proxy configuration data.

Target config size
(Bytes)

Target configuration data size

Connection type

Empty: no network connection is established.

Multicast: The network connection has been
established. Connection data can be received by
multiple user.
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Project

Description

e Point-to-point: A network connection has been
established. Connection data can only be received
by one user.

Connection Priority

Using two scanners with different priorities for a target
may cause conflicts. Adjusting the connection priority
can solve this problem.

Fixed/Variable

For detailed information on parameters, see CIP
specifications

Transfer format

Conversion format

Inhibit time

Inhibit time

Timeout multiplier

Extend the time interval for the scanner to send
heartbeat messages to the adapter. This value is
multiplied by the RPI value.

Example: RPI = 10ms, and heartbeat multiplier = 10
causes a message to be sent every 100ms.

NOTE: The transmission format is Heartbeat

Target to Scanner (Input)

T —O size (bytes)

Consumer data size from adapter to scanner
( Target —> Originator )

Connection type

e Empty: No network connection established.

e Multicast: A network connection has been
established. Connection data can be received by
multiple user.

¢ Point-to-point: A network connection has been
established. Connection data can only be
received by one user.

Connection Priority

Using two scanners with different priorities for a target
may cause conflicts. Adjusting the connection priority
can solve this problem.

Fixed/Variable Fixed/variable
Tranfer format Conversion format
Inhibit time Inhibit time
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Configuration Data

Wl As218Px x

Assemblies
User-Defined Parameters
Log

EtherNet/IP /O Mapping
EtherNet/IP IEC Objects
Status

Information

Connection Name  RPI (ms) 0-->T Size (Bytes)

1. Connection1 10 200
2. Connection2 20 200

200
200

Edit Connection...

T-->0 Size (Bytes)

Proxy Config Size (Bytes)

Target Config Size (Bytes)
16 20042480
16 20042481

Connectio|

Configuration Data

[0 Raw data values [7] Show Parameter Groups

+ Connection1
+ Connection2

Parameters Value

Unit

Data Type

Minimum  Maximum

Defaults

Default  Help String

Figure 4 - 230: Configuration Data

The following table shows connections with configuration parameters in the
EDS file. Connections are subdivided into configuration groups.

Project

Description

Raw data value

e |If scaling parameters are defined for the data in
the EDS file, the value can be displayed as raw
data or converted data.

e Startup: Display data without any conversion.
For the Enum data type, the index of the
enumeration value will be displayed.

e Not started: Display data and convert. For the
Enum data type, the enumeration value will be
displayed.

Display parameter group

Display parameter group

default Set as default
Double-click to change the value. According to the data
value type, user can specify the value directly in the input

field, or user can select from the drop-down list.
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Component Tab

The upper half of the screen on this tab displays a list of all configured connections.

After selecting the connection, the relevant data configuration will be displayed in the

lower part of the screen.

[ EtherNet_IP_Scanner
General

Connections

Assemblies

User-Defined Parameters
Log

EtherNet/IP /0 Mapping
EtherNet/IP IEC Objects
Status

Information

Ml As218px x

Connections

Connection Name ~ O-->T Size (Bytes) ~ T-->0 Size (Bytes)  Proxy Config Size (Bytes)

1. Connection1 200

Output Assembly “Input Data” (O—>T)

200

16

Input Assembly "Output Data” (T-->0)

Target Config Size (Bytes)

4 Add
Name Data Type BitLength  Help Strir A
Register UINT 16 New Help S
Input Data_Param1 BYTE 8
Input Data_Param2 BYTE 8
Input Data_Param3 BYTE 8
Input Data_Param4 BYTE 8
Input Data_Param5 BYTE 8
Input Data_Paramé BYTE 8
Input Data_Param?7 BYTE 8
Input Data_Param8 BYTE 8
Input Data_Param3 BYTE 8
Input Data_Param10 BYTE 8
Input Data_Param11 BYTE 8
InputDats_Parami2  BYTE 8
Input Data_Param13 BYTE 8
Input Data_Param14 BYTE 8
Input Data_Param15 BYTE 8
Input Data_Param 16 BYTE 8
Input Data_Param17 BYTE 8
Input Data_Param18 BYTE 8
Input Data_Param19 BYTE 8
Input Data_Param20 BYTE 8
Input Data_Param21 BYTE 8
Input Data_Param22 BYTE 8
< >

&k Add Delete Move Up e Down
Name DataType Bitlength Help Stri &

Register UINT 16 New Help ¢
Output Data_Param1 BYTE 8

Output Data_Param2 BYTE 8

Output Data_Param3 BYTE 8

Output Data_Param4 BYTE 8

Output Data_Param5 BYTE 8

Output Data_Paramé BYTE 8

Output Data_Param7 BYTE 8

Qutput Data_Param8 BYTE 8

Output Data_Param9 BYTE 8

Output Data_Param10 BYTE 8

Output Data_Param11 BYTE 8

Output Data_Param12 BYTE 8

Output Data_Param13 BYTE 8

Output Data_Param14 BYTE 8

Output Data_Param15 BYTE 8

Output Data_Param16 BYTE 8

Output Data_Param17 BYTE 8

Output Data_Param18 BYTE 8

Output Data_Param19 BYTE 8

Output Data_Param20 BYTE 8

Output Data_Param21 BYTE 8

Output Data_Param22 BYTE 8 v

Figure 4 - 231: EtherNet/IP

e Output component Input Data / Input component Output Data

Project

Description

Add

Open the select parameter dialog box, select the
parameter to be added.

Delete

Delete selected parameter

Move Up/ Move Down

Move the selected parameter up/down in the list, the
order in the list determines the order in the I/O

mapping.

Name/Data type/
Bit Length/Help String

These values can be changed by double-clicking on the
text field.
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e Add > Select Parameter window

Select Parameters X
Name Class Instance  Attribute  Type Minimum Maximum  Default Unit S
Size |1s 3 1 UINT 2 400 2
Conn1_Input DeviceType 15 12 1 UINT 0 3 0
Conn1_Input Devicelndex 15 13 1 INT 1000
Conn1_Input DeviceQuantity 15 14 1 UINT 0 200 200
Conn1_Output DeviceType 15 15 1 UINT 1] 3 0
Conn1_Output Devicelndex 15 16 1 INT 0
Conn1_Output DeviceQuantity 15 17 1 UINT 1] 200 200
10 data size 15 18 1 UINT 0 200 200
Conn2_Input DeviceType 15 19 1 UINT 1] 3 0
Conn2_Input DeviceIndex 15 20 1 INT 1100
Conn2_Input DeviceQuantity 15 21 1 UINT 1] 200 200
Conn2_Output DeviceType 15 22 1 UINT [} 3 1]
Conn2_Output Devicelndex 15 23 1 INT 100
Conn2_Output DeviceQuantity 15 24 1 UINT 0 200 200
Conn3_Input DeviceType 15 25 1 UINT 0 3 1]
Conn3_Input Devicelndex 15 26 1 INT 1200
Conn3_Input DeviceQuantity 15 27 1 UINT 0 200 200
Conn3_Output DeviceType 15 28 1 UINT 0 3 0
Conn3_Output Devicelndex 15 29 1 INT 200 v
[ Generic parameter
Name Size Cancel
Class 155 Datatype UINT
Instance 3= Bit length
Attribute 13 Value 2‘

Figure 4 - 232: Select Parameters

Project Description

e Start: This dialog box displays all parameters in
the EDS file according to the group.

e Not activated: This dialog box displays all
Display parameter group parameters in the EDS file according to the
structure

By clicking OK, user can select each parameter in
this list and add it to the parts list.

User can add common parameters and edit the values

General parameters of the parameters.

User parameter tab

This tab shows all other parameters that are only transferred to the bus system
during the phase of the startup process assigned to it. When the connection is re-
established (for example, after the remote adapter fails), the user parameters will be

sent again.
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Log

EtherNet/IP [/O Mapping

EtherNet/IP IEC Objects

Status

Information

BitLength  AbortonEmor Jumpto LineonError  Next Line

Move Up Move Down New...

Figure 4 - 233: EtherNet/IP Remote adapter user parameters tab

Project Description
Open the Select Parameters dialog to add new
New parameters. The new parameter will be inserted in front
of the selected row.
Delete Select the parameter to be deleted to delete
Edit Open the Select Parameters dialog to change existing

parameters.

Move Up/ Move Down

Change the order of user parameters. The order of the
parameters in the list corresponds to the order of
initialization.

Value

User can directly change the value of the
corresponding parameter by double-clicking the value.

Abort an Error

Start: When an error occurs, the complete transmission
of parameters is aborted.

Jump to Line on Error

When an error occurs, the program will continue from
the line specified in the Next Line column. Therefore,
complete blocks can be skipped during initialization, or
return can be defined.

NOTE: If user can never write a specific parameter,
returning will result in an infinite loop.
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4.3.5.3 EtherNet/IP Local Adapter

The AX-8xxEPO series supports EtherNet/IP local adapter function. Right-click on the
Ethernet node> Add Device> Fieldbus> EtherNet/IP> EtherNet/IP Module >
EtherNet/IP Module.

<

~

v 2 X
Motion_PRG (PRG) v
18] PLc_PRG (PRG)
= (@ Task Configuration

= & eNIPAdapterIOTask
&) EtherNet_IP_Adapter.IC
= & ENIPAdapterServiceTask
@) EtherNet_IP_Adapter.S
= & ENPScannerIOTask
&) EtherNet_IP_Scanner.IC
= & BNIPScannerServiceTask
@) EtherNet_IP_Scanner.S:
= EtherCAT Task
@) Motion_PRG
= & MainTask
&) ricrre
EtherCAT_Master (AX-8xxEPO Series Eth
Modbus_COM (Modbus COM)
= (@ Ethernet (Ethernet)
= [ EtherNet_IP_Scanner (EtherNet/IP S
Generic_EtherNet_IP_device (G
W As324vT (as324vT)
CMM_EIPO1 (CMM-EIPO1)

(@ Etheriet_1p_adapter (Ememeqm‘/

=2 Buitln
Builtin_DIO (Buitin_DIO)
Buitln_Puise_Encoder (Buitin_Puise,
3 SoftMotion General Axis Pool

>

v

|32 Devies [(Yrous

Name [EtherNet_IP_Adapter_1
Action
@ Append device (O Insert device

Plug device O Update device

String for a fultext search ] vendor | <allvendors> v

Name Vendor Version Desct A
= @ Fildouses
= == EtherNet/IP
= %= EtherNet/IP Local Adapter

Delta EtherNe! ter Deita electronics, inc.
] Adapter 35 - Smart Software Solutions GmbH
= EtherNet/IP Scanner
n = x
<

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

Name: EtherNet/IP Adapter
Vendor: 35 - Smart Software Solutions GmbH
ies: EtherNet/IP Local Adapter

Categories:
Version: 3.5.15.20
Order Number: -

A device that works as

Append selected device as last child of
Ethernet

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

Figure 4 - 234: EtherNet/IP Local adapter

AX-8xxEPO Set as the EtherNet IP Module as follows:

1. Right-click on EtherNet IP_Adapter (EtherNet_IP_Adapter ) > Add Device >
Fieldbus > EtherNet/IP > EtherNet/IP Local Adapter > EtherNet/IP Module.
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Devices
=) Device
= [ Device (AX-8xxEPO Windows Series)
&8 Hardware Configuration
+ A, Network Configuration
* [0 pLcLogic
[ EtherCAT_Master (AX-8xxEPD Series EtherCAT Master)
Modbus_COM (Modbus COM)
= [ Ethernet (Ethernet)
= [ EtherNet_IP_Scanner (EtherNet/IP Scanner)
( Generic_EtherNet_IP_device (Generic EtherNet/IP|
W As324v (as324vT)
(@ cvm_erpo1 (cMm-EIPOT)
= [@ EtherNet_IP_Adapter (EtherNet/IP Adapter)
() EtherNet_1P_Modue (EtherNet/IP Module) 4
= Buitin
(@ Builtin_DIO (Buitin_DIO)
(@ Buitin_Puise_Encoder (Buitin_Puise_Encoder)
"3 SoftMotion General Axis Pool

v 2 ox

Name |EtherNet_IP_Module_1

Action
@ Insert device

(O Update device

lsmng for a fulltext search

| vendor | <allvendors>

Name
= (@ Fieldbuses
= &= EtherNet/IP

Vendor

Version  Description

| Sprnerrone

<

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

@

Version: 3.5.14.0
Order Number: -
A device that works as

Insert selected device as sibling before
EtherNet_IP_Module

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

Figure 4 - 235: AX-8xxEPO Adapter settings

2. Repeat the previous step to add 2 Delta EtherNet/IP Modules and change the
names to IN and OUT (right-click Delta EtherNet_IP_Module> Properties>

General tab and change the name).

m Ethernet (Ethernet)
= m EtherMet_IP_Adapter (EtherNet/IP Adapter)

Figure 4 - 236: Add Delta EtherNet/IP Module

3. Double-click on (EtherNet/IP Module) > General tab > Module > Word Input

Module.

Product name
Product code
Majorrevision

Minorrevision

Byte Input Module

Geners! Module Information
EtherNet/IP Module IEC Objects Module

T Vendor name
Information Vendor ID

Byte Input Module
Byte Output Module

'Word Output Module
DWord Input Module
DWord Output Module
Real Input Module
Real Qutput Module
Big Input Module

Big Output Module

1 -

- EthenVet/IP

1 =

Figure 4 - 237: Word Input Module
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4. EtherNet/IP Module I/O Mapping tab > Always update variables > Enabled 2

(always in bus cycle task).

[ m x -
General Find Filter Show all « dh Add FB for IO Channel. H
EtherNet/IP Module 1/0 Mapping Variable Mapping Channel Address Type Unit  Description
S InputData  %IW0 WORD
EtherNet/IP Module IEC Objects * BitD %IX0.0 BOOL
» Bit1 %IX0.1 BOOL
Status W Bit2 %IX0.2 BOOL
» Bit3 %IX0.3 BOOL
Informaticn “» Bit4 %IX0.4 B00L
» Bit5 %IX0.5 BOOL
W Bit6 %IX0.6 BOOL
» Bit7 %IX0.7 BOOL
* Bit8 %IX1.0 BOOL
» BitS %IX1.1 BOOL
% Bit10 %lX1.2 BOOL
» Bit11 %IX1.3 BOOL
» Bit12 %IN1.4 BOOL
W Bit13 %IX1.5 BOOL
R g Bit14 %IX1.6 BOOL
» Bit15 %IX1.7 BOOL
I Reset Mapping Always updatevariables |Use parent device setting hd
. Use parent device setting
‘@ = Createnew variable "% =Mapto existing variable Enabled 1 {use bus cyde task if not used in any task’
Enabled 2 (always in bus cyde task)

Figure 4 - 238: EtherNet/IP Module I/O Map tab

5. Double-click on OUT (EtherNet/IP Module) > General tab > Module > Word
Output Module.

General

EtherNet/IP Module IEC Objects

I Status

' Information

Module Information

Module Byte Input Module i o
I Etheri'et/IP
Byte Output Module

Vendor name Word Input Module

Vendor ID DWord Input Module
DWord Output Module

Product name Real Input Module
Real Output Module

Product code Big Input Module
Big Output Module

Major revision 1 s

Minor revision 1 =

Figure 4 - 239: Word Output Module

6. EtherNet/IP Module I/O Mapping > Always update variables > Enabled 2

(always in bus cycle task).
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# = Create new variable

4 our x
General Find Filter Show all A . nel
o
EtherNey/IP Module 1JO Mapping Variable Mapping Channel Address Type Unit Description
+- Ty OutputData  %QWO WORD
EtherNet/IP Module IEC Objects
Status
Information
Reset Mapping Always updatevariables |L.!sepaenldevl:e' setiing "|

Use parent device setting
Enabled 1 (use bus cyde task if not used in any tack
Enabled 2 (always in bus cyde task)

“# =Mapto existing variable

Figure 4 - 240

7. Double-click on EtherNet IP_Adapter (EtherNet/IP Adapter) in the project tree
to open the setting page. In the General tab, click Export EDS File

: EtherNet/IP Module 1/0 Map tab

the EDS file to the third-party configuration environment.

Devices. v 3 x

S Device ~
= [ Device (AX-8xxEPO Windows Series)
&8 Hardware Configuration
#- A, Network Configuration
@0 pLCLoge
[ EtherCAT Master (AX-8xxEPO Series EtherCAT Master)
(@ Modbus_COM (Modbus COM)
= (@ Ethernet Ethemnet)
= (@ EtherNet_IP_Scanner (EtherNet/IP Scanner)
() Generic_EtherNet_IP_device (Generic EtherNet/IP |
W As324vT (as329M)
@ cvm_EPo1 (CMM-EIPO1)

(@ euitin_DIO (Buitin_DIO)

@ puidtin Dulen Enrndar Budtin Dides Enrndar)

() Ethertet_IP_Adapter x

Log

EtherNet/IP Adapter /0 Mapping

EtherNet/IP Adapter IEC Objects

Status

Information

= (£ Etherlet_IP_Adapter (EtherNet/IP Adapter)
(@ ™ EtherNet/IP Module) - '2.
=3 Buitin @

EDS File

::::::;:mz }:ﬁ:nmsdmaesmmns&rw Ethen 'et/IP
Product name [EtherNet/IP Adapter

Product code 120 e

Majorrevision 1

Minorrevision 1

Installto Device Repository... Export EDSFile...

“®

Figure 4 - 241: Export EDS file

EtherNet/IP Local adapter general tab

The local adapter displays the general information in the device description file, and
the user can define this information to export the EDS file.
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General

Log

Delta EtherNet/IP Adapter I/O
Mapping

Delta EtherNet/IP Adapter IEC
Objects

Status

Information

EDS File

' Ethen\et/IP

Vendor ID 1 =

Product name |
Product code 0
Major revision 1 =

Minorrev

Install to Device Repository... Export EDS File...

ision 1 =

Figure 4 - 242: EtherNet/IP Local adapter general tab

Project

Description

Vendor name

Supplier name

Vendor ID

Provided by ODVA Association

Product name

EDS file name

Product code

Product Code

Major revision

Maijor revision

Minor revision

Minor revision

Install to Device
Repository

If a device with the same device ID is already installed,
it will ask if the device should be overwritten. If the
device is plugged under the EtherNet/IP scanner as a
remote adapter, user will be asked to update the device
automatically.

Export EDS File

The EDS file will be created and stored on the local
computer. This can use EDS files in an external setting
environment.

EtherNet/IP Module General Tab

Supports modules of different data types. After setting multiple data type modules,

return to the local adapter to output EDS files.
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General Module Information

EtherNet/IP Module IEC Objects Module

Ether\'et/IP
Status Vendor name Word Input Module
Word Output Module
Information Vendor ID DWord Input Module
DWord Output Module
Product name Real Input Module
Real Output Module
Product code Big Input Module

Big Output Module
Major revision 1 =

Minor revision

Figure 4 - 243: EtherNet/IP Module General Tab

4.3.6 High-Speed 10 Setting

4.3.6.1 Builtin_DIO Parameter

After double-clicking Builtin_DIO in the device tree, the Builtin_DIO parameter tab is
displayed.

DI Filter Select: Set X0 ~ X7 input filter time

e Setting Value: Not Filter, 0.1ms, 0.5ms, 1ms

e Default Value: Not Filter

NOTE: The setting can be changed when offline. After Download, the status will be
Run.

DO Output Inverse: Set YO ~ Y7 out reserve

e Setting Value: True, False

e Default Value: False

NOTE: The setting can be changed when offline. After Download, the status will
be Run.
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Fle Edit View Project Bulld Onlne Debug Tools Window Help
D E & BB K G iy X Lk
Devices >~ 3 % [{ Device [ Buitin_b10 X
= [ tntted] hd
=- [ Device (AX-81EP0 Series) BuiltIn_DIO Parameters Parameter Type Value DefaultValue Unit Description
=&l Pic Logic = [ DI Parameters
= €} Application BuiltTn_DIO 1/0 Mapping # X0 Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter tme of X0
i) Library Manager e e —— @ X1Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of X1
PLC_PRG (FRG)  X2Filter Select Enumeration of BYTE NotfFilter NotFilter Choose the filter time of X2
= {# Task Configuration Status & X3 Filter Select Enumeration of BYTE NotFilter Choose the filter time of X3
& EtherCAT Task @ X4 Filter Select Enumeration of BYTE NotFilter Choose the filter time of X4
= MainTask Information @ X5 Filter Select Enumeration of BYTE NotFilter Choose the filter time of X5
8] pLc_PRG @ X6 Filter Select Enumeration of BYTE NotFilter Choose the filter time of X6
[ EtherCAT Master (AX-8xxEPD Series EtherCAT Master) @ X7Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of X7
=% Builtin & X0 Function Type Choose Enumeration of BYTE Generallnput Generallnput Choose the Function Type of X0
=} ik = [1 DO Parameters
Bultin_Pulse_Encoder (Builtl @ Y0 Output Inverse BOOL FALSE FALSE Reverse the Y0 output(Enable)
"& SoftMotion General Axis Pool @ Y1 0utput Inverse BOOL FALSE FALSE Reverse the Y1 output(Enable)
& Y2 Output Inverse B00L FALSE FALSE Reverse the Y2 output(Enable)
@ Y3 Output Inverse B0OL FALSE FALSE Reverse the Y3 output{Enable)
# Y4 Output Inverse BOOL FALSE FALSE Reverse the Y4 output(Enable)
# Y5 Output Inverse BOOL FALSE FALSE Reverse the Y5 output(Enable)
@ Y6 Output Inverse BOOL FALSE FALSE Reverse the Y6 output(Enable)
@ Y7 Output Inverse BOOL FALSE FALSE Reverse the Y7 output(Enable)

Figure 4 - 244: Builtin DIO Parameter

X0 Function Type Choose: Set X0 as general output or special software functions

Value: Generallnput, Stop/Start PLC Control (default value: Generallnput)

NOTE: The setting can be changed when offline. After Download, the status will

be Run.

Fle Edit View Project Build Online Debug Tools Window Help
=l & & B B K |44 0L 8 0 =) 0 84| % X » |
Devices > 2 x [ Devie [ Builtin_D10 X
=5 uhtited] -
= [ Device (Ax-BxxEPO Series) BuiltIn_DI0 Parameters Parameter Type Value DefaultValue Unit  Description
=0 PicLogic = [ DI Parameters
=-} Application Builtin_DI0 10 Mapping @ X0 Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of X0
i) Library Manager e % X1Filter Select Enumeration of BYTE NotFilter MotFilter Choose the filter time of X1
PLC_PRG (FRG) % X2 Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of 2
= Task Configuration Status & X3 Filter Select Enumeration of BYTE NotFilter NotFiter Choose the filter time of X3
% EtherCAT_Task & N4Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of ¥4
=8 MainTask Information & N5 Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of X5
8] pc_prc % X6 Filter Select Enumeration of BYTE NotFilter NotFilter Choos the filter time of %6
[T EthercAT Master (AX-5:4EPQ Series EtherCAT Master) % X7 Filter Select Enumeration of BYTE Motilter MotFilter Choose the filter time of X7
=2 Buitin # X0 Function Type Choose  Enumeration of BYTE Generallnput Choose the Function Type of X0
(4 Buitttn_DIO (Builtin_DIO) = [ DO Parameters G-’E; eralinput
[ Builtin_Pulse_Encoder (Buitin_Pulse_Encoder) # Y0 Output Inverse BOOL Stop/Start p"c Reverse the Y0 output{Enable)
"3 SoftMotion General Axis Pool # Y1 0utput Inverse BOOL FaLg Step/Start PLC Contr Reverse the Y1 output{Enable)
& Y2 Output Inverse BOOL FALSE FALSE Reverse the Y2 output(Enable)
& Y3 Output Inverse BOOL FALSE FALSE Reverse the Y3 output(Enable)
% Y4 Output Inverse BOOL FALSE FALSE Reverse the Y4 output(Enable)
% Y5 0utput Inverse BOOL FALSE FALSE Reverse the Y5 output(Enable)
# Y6 Output Inverse BOOL FALSE FALSE Reverse the Y6 output(Enable)
% Y7 Output Inverse BOOL FALSE FALSE Reverse the Y7 output(Enable)

Figure 4 - 245: Entering Input

NOTE: Stop/Start PLC Control Timing diagram.
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e When X0 is Low, Application — Reset — Run

e When X0 is High, Application Stop

High

X0 Status Low

Run u E p—

Application stop : >

Reset

Figure 4 - 246: PLC Control Timing diagram

4.3.6.2 Builtin_DIO I/0 Mapping

After double-clicking Builtin_DIO in the device tree, the Builtin_DIO parameter tab is
displayed, and then switch to the Builtin_DIO 1/O mapping tab.

I/0 Mapping: Input or output Mapping

e Input 0 or Output 0 Mapping (Type: Byte)

e X0~ X7 or YO~ Y7 Single in/output Mapping (Type: BOOL)
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[f] Device [f] Builtin_bIO0 X
BuiltIn_DIO Parameters Find Filter Show all + ok Add FB f
BuiltIn_DIO /0 Mapping Variable Mapping Channel  Address Type  Unit  Description
= 4 Ino %4180 BYTE 8-CH Digital Input

Builtin_DIO IEC Objects L] 0 %I¥0.0 BOOL

k] %1 LIX0. 1 BOOL
Status 4 X2 o4IX0.2 BOOL

k] %3 LIX0.3 BOOL
Information 3 X4 o410, 4 BOOL

k] %5 LIX0.5 BOOL

k] %6 LIX0.6 BOOL

k] %7 SLIX0.7 BOOL

=-"g outd %GB0 BYTE 8-CH Digital Output

" Y0 QK00 BOOL

" Y1 QX0 1 BOOL

" Y2 %X, 2 BOOL

" & QX0 3 BOOL

" Y4 %QX0. 4 BOOL

" Y5 QX0 5 BOOL

" ] %QX0.6 BOOL

" Y7 %QX0. 7 BOOL

Figure 4 - 247: Builtin DIO I/O Mapping

4.3.6.3 Builtin_Pulse_Encoder Parameter

After double-clicking Builtin_Pulse_Encoder in the device tree, the

Builtin_Pulse_Encoder parameter tab is displayed.

Pulse Encoder input type:

e Setting Value: A/B Phase, CW/CCW

e Default Value: A/B Phase

Pulse Encoder input direction:

e Setting Value: True(Inverse), False(Normal)

e Default Value: False

Pulse Encoder Z Inverse:

e Setting Value: True(Inverse), False(Normal)
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e Default Value:

False

Devices ~ 3 x [ Device
=35 Untitled! -
= [ Device (AX-BxxEPD Series) | Builtin_Pulse_Enco
=20 picLogic
=) Application | Builtin_Pulse_Encos
i) Library Manager
Builtin_Pulse_Enco
PLC_PRG (PRG)
= {8 Task Configuration i
8 EtherCaT Task
=8 MainTask Information
) PLc_PRG
() EtherCAT Wacter (AY.5(ED0 Savies Ethac AT Mast:
=3 puithh
[ Buitin_DI10 (Builtin_D10)
"3 Softviotion General Axis Pool

[{ Buitin_D10
der Parameters.
der 1/0 Mapping

der IEC Objects

([ Builtin_Pulse_Encoder x

Parameter

ameters

= [ Puise Encoder Par
# Pulse Encod
 Pulse Encod
% Pulse Encoder Z Inverse

Type

Enumeration of BOOL
BOOL
BOOL

AfBPhase

FALSE
FALSE

ue DefaultValue Unit  Description

AJB Phase AfB Phase or CW/CCW
FALSE [TRUE]Inverse [FALSE]Narmal
FALSE [TRUE]Inverse [FALSE]Normal

Figure 4 - 248: Builtin Pulse Encoder Parameter

NOTE: The setting can be changed when offline. After Download, the status will

be Run.

4.3.6.4 Builtin_Pulse_Encoder I/O Mapping

Double-click Builtin_Pulse_Encoder in the device tree to display the

Builtin_Pulse_Encoder parameter tab, and then switch to the Builtin_Pulse_Encoder

I/O mapping tab.

Pulse Encoder Mapping: Pulse Encoder Input and Reset Mapping

e Counter (Type: DINT)

e Reset (Type: BOOL & Execution)

BuiltIn_Pulse_Encoder Parameters
BuiltIn_Pulse_Encoder /O Mapping
BuiltIn_Pulse_Encoder IEC Objects
Status

Information

Find Filter Show all - ok Add FB for IO cha
Variable Mapping Channel Address Type  Unit  Description
k] Counter LA DINT Counter value
" Reset QX 1.0 BOOL Reset Counter value(Execution)

Figure 4 - 249: Builtin Pulse Encoder 1/0 Mapping
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¢ Reset Timing diagram

T -

400 fremmmeses
Counter s

+ 1 one Cyclic
s

Reset High |-—| n

Low

10000

Position

4000

>
>

Figure 4 - 250: Reset Timing Diagram

Pulse Encoder example:

Right-click the SoftMotion General Axis Pool node in the device tree> Add Device>

Free Encoder> Add SMC_FreeEncoder and then map it with Counter.

=% SoftMotion General Axis Pool
& SMC_FreeEncoder (SMC_FreeEncoder)

&) AX3 (SM_Drive_Virtual) \

Builtin_Pulse_Encoder

|BunItIn_Pulse_EncoderParameters Find Filter Show all

BuiltIn_Pulse_Encoder I/0 Mapping %
' 9 Appication, SMC_FreeEncoder.diEncoderPosition I L) Counter

Builtin_Pulse_Encoder IEC Objects " Reset

| Variable Mapping  Channel Address

Figure 4 - 251: Pulse encoder mapped with counter
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Use Encoder of R1-EC5621 as output to AX-8xxE Pulse Encoder.

Use SMC_FreeEncoder as master axis and do Gearln with virtual axis.

1 M Confiquration
p e addvarisble

. AX2diSetPosition

. SMC_FreeEncoder diActPositi

(Bt - A0 MovehGear

MM A3 FSetPosition

T T T T T T T T T
495 80s 5ls 825 53 Bds

Figure 4 - 252: SMC_FreeEncoder as master axis and do Gearln with virtual
axis

4.4 Motion Control Device
Axis setting

Motion control equipment is mainly used to set axis parameters. In most
applications, user can set axis parameters in DIADesigner-AX. DIADesigner-AX
provides user with a convenient editing environment. In this editing environment, the
axis parameter setting of motion control is defined as its single data structure. This

data structure contains multiple related parameters.

AXxis introduction

In a motion control system, the object of motion control is called an axis. This axis
includes physical servo drives, encoders and virtual servo drives. The following table

lists all axis types:
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Types Description
Positionin Perform basic positioning control such as absolute positioning,
Axis’t g relative positioning etc and other functions through EtherCAT
communication.
Servo control is performed through EtherCAT communication, in
Synchronous " ) PP ) . i
axis 2 addition to basic posmonlr_]g control, it also mc_ludes functions
such as synchronous motion such as electronic cams.
Pulse type Physical servo control through pulse impulse
servo axis
Virtual axis The unconnected physical servo used only in the program can

execute motion control commands.

Use physical encoder (SSI encoder, incremental encoder) as

Encoder axis :
signal source

Virtual encoder | The encoder without wiring is only used in the program.
shaft

NOTE:

1:Positioning axis should use DL_MotionControl Library

2:Synchronous axis needs to be used with DL_MotionControl and SM3_Basic library.

4.4.1 Synchronous Axis
Support slave device:

o ASDA-A2-E, ASDA-A3-E, ASDA-B3-E
e R1EC-5621

Please follow the steps below to add a synchronous axis: Right-click
EtherCAT _Master_SoftMotion in the device tree> Add Device> Search ASDA-A2>
ASDA-A2-E_SM.

After selecting the SM servo device name and adding it to the project, the system will
automatically generate its positioning axis name (the user can also change its
name), as shown in the figure below. The servo axis name generated below is
SM_Drive_ETC_Delta_ ASDA_A2.
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Devices v 3 X
=3 Device 2 - Name ‘ASDA_AZ_E_COE_Dnve_l
= [ Device (AX-308EAOMA1T) Action
@ Hardware tion
f Nam'::: :;T‘:on @ Append device (O Insert device O Update device
= e twi onf 3l
A, EtherCAT Filter — Ry
= @0 pLC Loge ASDA-A2 3 ‘ Vendor | <All vendors> v
= £} Application Name Vendor Ver A
(9 Library Manager = [ Delta Electronics, Inc.
8] Motion_PRG (PRG) = (3 Servo Drives
[8] PLc_PRG (PRG) [ Delta ASDA-A2-E EtherCAT(CoE) Orive Rev4 Delta Electr x2. . Rev
= (@ Task Configuration & Cut [ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_ DML Delta Elect G- 1.0,
= B EtherCAT Task @ Copy (4 Delta Electronics, Inc.
@) Motion_PRG Paste [ [ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM Delta Electronics, Inc. 4A7,L
=& MainTask X Delete >
& =
5. @ bt 1o (Bjunmlcc;)m(; Refactoring , Ptegory [7]Display allversions(for experts only) [] Display outdated versions
(@ oro (10) Properties... Please select a device from the kst above.
[ Delta_LocalBus_Master (Deita LocalBus Master)
e Add Objec
= [ EthercaT Master_SoftMotion (AX-3 Series EtherCAT e
= () ASDA_A2_E_CoE _Drive (Deita ASDA-A2E Ether ) Add Folder...
& M4 SM_Drive ETC Delta_ASDA_A2 (SM_Drivel _ Add Device... |
‘3 SoftMotion General Axis Pool Insert Device... b
o)
Scan For Devices... &
Disable Device
Update Device...
R e select another target node in the navigator while this window is open.)
u je
. Edit Object with... Close
S Devices D POUs Edit 10 mapping
[E] Messages - Total viarning(s), 2 message(s) Import mappings from CSV...
Export mappings to CSV... Lastbuid: @ 0 ® 0 Precompie \/

Figure 4 - 253: Added ASDA-A2-E synchronous axis

Perform basic positioning control such as absolute positioning, relative positioning...

and other functions through EtherCAT communication. Synchronous axis needs to

match DL_MotionControlLight library.

Axis parameter introduction:

When creating a servo axis or virtual axis, the axis will generate corresponding axis

parameters. The following table lists its related instructions.
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Commingtnng

'}‘ v(
= ,,

Rt

Wocmation

Dita_ASOA A2

w7 SM_Deive_(1C_Delta ASOA A2 X

o A Type and Uty
Vs molde

& Unew Axis  Umesr Axn Sefeace Limits

Fatary hun MTvwed
Wegene o] &

Pestve (o) 3000

e Batary Aax Modulo wrmng

Tramamanon Mechansn
Mechanum Type  Ball Soew

e

Sorvo Came 2200 Tattng
o Poutee Comrant
® Bevense OFF - ( y
&
\
Foverss On '
-

,,
</~X

Medin Pyt
Crror Fescton

V| Quick Saop

: velecty bamg Tipe
A 5 Pregoripens
.

3 Praseon 18] ngervine
0 Postion Lag Feacson  Dasctvited

ek anam Letmng
1) Command pise per motior rotaten

(€ P 1 ol {Une )

Gaw Ban

1) Gaw 1ua e itin

[P Lrn | e )

Qe o] pmain

Lag Lt (o)

Cow Rate =

R e

hegrtie Cormmand

(9

f)

Figure 4 - 254: General Settings Tab

@ Axis Type and Limits

Name

Description

Virtual mode

Enable virtual mode after checking

Linear Axis/Rotary

AXis

Select linear axis/rotary axis

@ Linear Axis Software Limits

Name

Description

Activated

Start software limit (only support linear axis)

Negative [u]

Reverse software limit

Positive [u]

Forward software limit

® Rotary Axis Modulo Setting
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Contour (Body)

Description

Modulo value [u]

Set a circle range (only support rotation axis)

@ Motion Parameter

Name

Description

Quick stop

Axis emergency stop

Deceleration [u/s2]

The axis decelerates to a stop (only effective when the
quick stop is not started)

® Velocity Ramp type

Name

Description

Trapezoid/Sin2/
Quadratic/ Quadratic
(Smooth)

Set axis motion curve

® Position Lag Supervision

Name Description
Posmon_ Lag Set the behavior of the axis after overflow
Reaction
Lag Limit [u] Set overflow value

@ Positive/Negative Co

mmand

Name

Description

Reverse
OFF/Reverse On

Set forward/reverse command

Transmission Mechanism

e Ball Screw Drive
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Transmission Mechanism

Machanism Type | Ball Screw v Mechanism Setting
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]

(4) Pitch: |1 B runit]

PR
,,ﬂ\
L Gear Box
G (2) Gear ratio numerator [1 B

Gear Ratio =
(3) Gear ratio denominator 1 E

(1)

J

Servo Gear Ratio Setting

Figure 4 - 255: Ball Screw Drive

Name Description

(1) Command pulse per motor rotation | Command pulse per motor rotation

(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) Pitch Pitch

e Round table transmission

Transmission Mechanism

Mechanism Type | Round Table v Mechanism Setting

(1)0

(1) Command pulse per motor rotation: | 1280000 [ Pulze ]
(4) (4) Movement distance per motor rotation: :1 EI [ Unit ]

)

Gear Box

{2) Gear ratio numerator :1 EI

{3) Gear ratio denominator 2 EI

Gear Ratio =

y

(3)

Servo Gear Ratio Setting

Figure 4 - 256: Round table transmission
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Name

Description

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Movement distance of the motor
per rotation

Movement distance per motor rotation =
diameter*n

e Belt drive

Transmission Mechanism

Mechanism Type | Belt Pully v

(2)

Gear Box

3

Servo Gear Ratio Setting

Mechanism Setting
(1) Command pulse per motor rotation: |1280000
(4) Diameter: |1

{4) Movement distance per motor rotation: Diameter * n

Gear Ratio =

[ Pulse ]

Bl runit]

(2) Gear ratio numerator :1

]

(3) Gear ratio denominator [1

(<

Figure 4 - 257: Belt drive

Name

Description

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Diameter (moving distance per
motor r rotation: diameter *n)

The moving distance of the motor per r
rotation = diameter *n

©® Servo gear ratio setting

Name

Features

Maximum resolution (PPR)

Maximum resolution (PPR)
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Name

Features

Electronic gear ratio numerator

Electronic gear ratio numerator

Electronic gear ratio denominator

Electronic gear ratio denominator

Pulse number/revolution (PPR)

Pulse number/revolution (PPR)

Use axis in the program

When the servo axis is added to the project, the system will automatically generate

its servo axis name (the user can also change its name), as shown in the figure

below. The name of the servo axis generated by DIADesigner-AX is

SM_Drive_ETC_Delta_ ASDA_A2.

Devices

v @ X

=3 Device 2
=) Device (AX-308EAOMA1T)
j Hardware Configuration
+- A, Network Configuration
+ E]ﬂ PLC Logic
= Builtin_1O (Builtin_IO)
[ oo (DI0)

[ _ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
[ _ﬂ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
= _3 ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM
K4 [sM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
I_B Ethernet (Ethernet)
[ Delta_Modbus_COM (Delta Modbus COM)
() Delta_Modbus_COM_1 (Delta Modbus COM)
2 SoftMotion General Axis Pool

Figure 4 - 258: Add servo axis

Therefore, when using the motion function block, if user needs to input the

corresponding axis, they can input SM_Drive_ ETC Delta_ ASDA_AZ2 in the axis pin

as shown in the following figure.

266




Chapter 4

DIADesigner-AX

MC Power_ 0

SM Drive ETC Delta ASDA AZ —Anxis

On bDriveStartBealState —

[| |] Enable Busy —
Error —

On ErrorID

[| |] bRegulatorOn

On

[| |] bDriveStart

MC Power
Status ——

bRegulatorBealState —

Figure 4 - 259: Axis pin SM_Drive_ETC_Delta_ASDA_A2

4.4.2 Positioning Axis

This section applies to the following devices:

o ASDA-A2-E, ASDA-A3-E, ASDA-B3-E
e R1EC-5621

Positioning axis Reference (Axis_REF_DML)

Function
Category Type Description
group
Positioning
control "MC_": Motion control instructions
based on PLCopen
: speed control
Single-axis Motion P "DMC_": Delta custom motion
motion control type Torque control | control instruction
control

instructions

Synchronization

control

Management

Management

function

"SMC _": Motion instruction

"MC_XXX_DML": Delta custom
motion control instructions, used for

positioning axis
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Category

Function

group

Type

Description

Motion Axis group

Multi-axis | control type movement Multi-axis motion
motion
control Multi-axis
finger Management | management | Multi-axis setting, monitoring, reset
function

Please follow the steps below to add the positioning axis: Right-click

EtherCAT Master SoftMotion in the device tree> Add Device> Search ASDA-A2>
ASDA-A2-E_DML.

Devices

<

= 3 Device 2
= [ Device (AX-308EAOMAIT)

@ Insert Device

Name
@ Hardware Configuration

ASDA_A2_E_CoE_Drive_DML_1

+ A Network Configuration Action
+ &0 pLC Logic (@ Insert device (O Update device
= (@ suitin_IO (Buitin_I0)
@ oi0 o10) [aspa-a2 | vendor | <asvendors> S
() Delta_LocalBus_Master (Delta LocalBus Master) Name Vendor Ver A

=) EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
= () ASDA_A2_E_CoE Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM
B SM_Drive_ETC_Deita_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
= () ASDA_A2_E_CoE_Drive_DML (Delta ASDA-A2-E EtherCAT(CoE) Drive Reygt—
M@ DML Drive_ETC_Delta_ASDA_A2 (DML_Drive_ETC_Delta_ASDA_A2 |
[ Ethernet Ethernet)
[ Delta_Modbus_COM (Delta Modbus COM)
[ Delta_Modbus_COM_1 (Deita Modbus COM)
3 SoftMotion General Axis Pool

<

= | Delta Electronics, Inc.
= | Servo Drives

[3J Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4 Delta Electronics, Inc. Rev
tr—————————{ () |Delta ASDA-A2E EtherCAT(CoE) Drive Rev4 DML _ | Delta Electronics, Inc, __ 1.0]
= [ Delta Electronics, Inc.
Eﬂ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM Delta Electronics, Inc. 4.7.

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

[ Display outdated versions

]

Name: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_DML
Vendor: Delta Electronics, Inc.

ries: Slave
Version: 1.0.0.5
Order Number: ASDA-A2-E CoE Drive
Description: EtherCAT Slave imported from Slave XML: Delta_J
E_rev4-00_XML_TSE_20160620.xmi Device: Delta ASDA-A2-E EtherCAT(CoE)
Drive Rev4, Positioning Axis

ASDA2-

S Devices |1 Pous

Insert selected device as sibling before
ASDA_A2_E_CoE_Drive_DML

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

[ Mess

ages - Total 0 error(s), 0 wamninaf(s), 2 mess:

Close

Figure 4 - 260: Added ASDA-A2-E positioning axis

Perform basic positioning control such as absolute positioning, relative positioning...

and other functions through EtherCAT communication. The positioning axis needs to
be matched with the DL_MotionControlLight library.
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Positioning Axis General Setting page

General Setting

Homing Setting

IEC Objects

Status

Infarmation

DML_Drive_ETC_Delta_ASDA_A2:

Axis Type and Limits
@) Linear xis ~ Linear Avis Software Limits
() Rotary Axis [ ] Activated

Negative [u]: |0 El
Positive [u]: (1000 o
Rotary Axis Modulo Setting

Modulo value [u]: (360

Transmission Mechanism

Mechanism Type | Ball Screw

2

1)

Servo Gear Ratio Setting

Positive Command

Motion Parameter
Velocity Ramp Type

Trapezoid

Mechanism Setting
(1) Command pulse per motor rotation: 1250000

[3] runit)

(4) Pitch: | 10000

Gear Box

(2) Gear ratio numerator
Gear Ratio =

[ Pulse ]

! E

(3) Gear ratio denominator

Negative Command

-

ER-

Figure 4 - 261: Positioning Axis General Setting Page

¢ Axis Type and Limits

Name

Features

Linear Axis/Rotary
Axis

Set linear axis or rotary axis

e Linear Axis Software Limits

Name

Features

Activated

Start the software limit (only support linear axis)

Negative [u]

Reverse software limit

Positive [u]

Forward software limit
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e Setting of Rotary Axis Modulo value

Name Features

Modulo value [u] | Set a lap range (only support rotation axis)

e Velocity Ramp Type

Name Features

Trapezoid Set axis motion curve

Transmission Mechanism

e Ball Screw Drive

Transmission Mechanism
Mechanism Type | Ball Screw ¥ Mechanism Setting
(1) Command pulse per motor rotation: | 1230000 [ Pulse ]
(2) <=”’l,' (4) Pitch: [1 [ Unit ]
@ 772 '
o p Gear Box
B ) (2) Gear ratio numerator 1 EI
Gear Ratio = -
(3) Gear ratio denominator 1 EI
Figure 4 - 262: Ball screw drive
Name Description

(1) Command pulse per motor rotation | Command pulse per motor rotation

(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) Pitch Pitch
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e Round Table Transmission

Transmission Mechanism
Mechanism Type | Round Table h Mechanism Setting
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
(4) (4) Movement distance per motor rotation: :1 EI [ Unit ]
(2)
{1) Gear Box
{2) Gear ratio numerator [1 EI
Gear Ratio =
{3) Gear ratio denominator 1 EI
(3
Figure 4 - 263: Round table transmission
Name Description

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Movement distance per motor rotation

The moving distance of the motor per
rotation = diameter*n

e Belt Drive Gear Ratio Denominator

Transmission Mechanism

Machanism Type | Belt Pully v

)

@

(0

(3)

Mechanism Setting

(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
(4) Diameter: |1

Movement distance per motor rotation: Diameter * n

Gear Box

Gear Ratio =

Rl [ unit]

(2) Gear ratio numerator [1

[

(3) Gear ratio denominateor [1

(<]

Figure 4 - 264: Belt drive
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Belt drive

Description

(1)

Command pulse per motor rotation

Command pulse per motor rotation

Gear ratio numerator

(2)

Gear ratio numerator

Gear ratio denominator

3)

Gear ratio denominator

(4)

Diameter (Movement distance per
motor rotation: Diameter *n)

The Movement distance per motor
rotation: Diameter *n

e Servo Gear Ratio

2 Servo Gear Ratio

Servo Gear Ratio Setting

Max.resolution(PPR): 1280000

Unit Mumerator; 1

Pulses/rotation(PPR): 1280000

Unit Denominator: 1

| | Cancel

Figure 4 - 265: Servo gear ratio

Name

Features

Maximum resolution (PPR)

Maximum resolution (PPR)

Unit Numerator

Unit Numerator

Unit Denominator

Unit Denominator

Pulses/rotation (PPR)

Pulse/rotation (PPR)

e Positive/Negative Command

Name

Features

Reverse OFF/Reverse On

Set forward and reverse commands.

Return to origin setting page
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Tl Homing Mode | Mode 35
Homing Setting Homing speed during search for switch | 100 E [0.1rpm]

Homing speed during search for z phase pulse \zn E [0.1mpm]
Commissioning . .
Homing Acceleration | 100 [ms]
SM_Drive_ETC_Delta_ASDA_A2: .
[EC Objects Description

Maode 35 : Depending on the current position
Status

Information In mode 35, The homing instruction is executed, the axis does not move and its current position is regarded as

the home position

Figure 4 - 266: Origin return setting

Name Features

Homing Mode Set Homing mode

Homing Speed during search for switch | Set the speed during search for switch

Homing speed during search for z Set Homing speed during search for z
phase switch phase switch
Homing Acceleration Set Homing acceleration

Use axis in the program

After selecting the DML servo device name and adding it to the project, the system
will automatically generate its positioning axis name (the user can also change its
name). The servo axis name generated by the positioning axis is
DML_Drive_ETC_Delta ASDA_A2.

When using the motion function block, if the user needs to input the corresponding
axis, you can input DML_Drive_ ETC_Delta_ ASDA_AZ2 in the axis pin. As shown

below.

Therefore, when using the motion function block, if the user needs to input the
corresponding axis, they can input DML_Drive ETC Delta_ ASDA A2 in the axis pin

as shown below.
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-~

iMC_Power DML 0:

MC Power DML
DML_Drive_ ETC_Delta ASDA A2 —JAxis B B bStatus ——
—bEnable bRegulatorRealState [~
—bRegulatorOn bDriveStartRealState
—bDriveStart bBusy —
bError —
ErrorId—

Figure 4 - 267: Shaft pin DML_Drive_ETC_Delta_ ASDA_A2

4.4.3 Virtual Drive

A virtual drive is an analog drive in the software. User can test programs or
implement extended functions without connecting hardware, such as axis motion
control and cam driver control. The virtual drive is not connected to the physical

servo and is only used in the program to execute motion control commands.

Add a virtual drive to the project tree

1. Right-click on SoftMotion General Axis Pool> Add Device> Virtual Drive>
SM_Drive_Virtual.
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Devices

> o X

-5 T
= [ Device (A%-308EAOMAIT)
8 Hardware Configuration
+ A, Metwork Configuration
=2l PLC Logic
=L} Application
m Library Manager
B Motion_PRG (FRG)
[F] PLC_PRG (PRG)
= @ Task Configuration
=-g% EtherCAT Task
] Motion_PRG
=8 MairTask
H] PLC_PRG
=[] Builtin_I0 (Builtin_10)
[ oo 1oy

m Delta_LocalBus_Master (Delta LocalBus Master)

= m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
=[] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_DML)
Hi4? DML_Drive_ETC_Delta_ASDA_A2 (DML_Drive_ETC_Delts_ASDA_A2)

‘A SoftMotion General Axis Pool

& Cut
Copy
Paste
¥ Delete
Properties...
Add Object
) Add Folder..
Add Device...
Insert Device...
[§" Edit Object

Edit Object with...

Import mappings from CSV...
Export mappings to CSV...

Figure 4 - 268: Add a virtual drive (1)
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Virtual Axis Page

¢ SM_Drwe Vetusd x

® Lnew Avn

| 9 _Deive_Virtuak: 3O Mapping Rotery Aoie

‘ S _Drive_Virteals JIC Obpects

| ifaemaon

® Revense OFF

Feverse On

| 2utn erm»-w'm

Axs Type and Limts Mot Parameter

Garery Settirg
Commsuinang o V. Wivel mede

ACtvated

Negatve (o) 0 Velooty Ramp Type

Erver Raacton
Lnesr A Software L o 7 oo
.
.
- e o Traperod et Qual Quadratcwmooth)
.

MeCh avam Serng

(1) Command puise por moter retaten: 1 v [Pvhse)
() Peov 3 ol [ Unt )
Gew 2cn
(2) Gewr rato s nton $
Gew Rato =
[3) Gewr ratio deromwnator 1 O

Postrve Commont egetne Command

{9 E2

Figure 4 - 269: Virtual axis

1. Axis Type and Limits

Name

Description

Virtual mode

Enable virtual mode after clicking, which is enabled by
default.

Linear axis/Rotary axis

Select Linear axis/Rotary axis

2. Linear Axis Software Limits

Name

Description

Activated

Start software limit (only support linear axis)
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Name Description

Negative [u] Reverse software limit

Positive [u]

Forward software limit

3. Rotary Axis modulo Setting

Name Description

Modulo value [u] Set a lap range (only support Optional rotation axis)

4. Error Reaction

Name Description
Quick Stop AXis emergency stop
3. Velocity Ramp Type
Name Description
Trapezoid/Sin?/
Quadratic/ Quadratic Set axis motion curve
(smooth)
4. Transmission mechanism
Ball screw drive
Transmission Mechanism
Mechanism Type | Ball Screw = Mechanism Setting
" (1) Command pulse per motor rotation: |1 [ Pulse ]
(2) é (4) Pitch: |1 EI [ Unit ]
@ 774 T
0 - Gear Box
1 (3) (2) Gear ratio numerator 1 E
Gear Ratio =
{3) Gear ratio denominator i EI
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Figure 4 - 270: Ball screw drive
Name Description
(1) Command pulse per motor rotation | Command pulse per motor rotation
(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) Pitch Pitch
Round table drive
Transmission Mechanism
Mechanism Type | Round Table = Mechanism Setting
(1) Command pulse per motor rotation: |1 E [ Pulse ]
(4) (4) Movement distance per motor rotation: |1 EI [ Unit ]
Gear Box
(2) Gear ratio numerator :l E
Gear Ratio =
(3) Gear ratio denominator 1 E
Figure 4 - 271: Round table transmission
Name Description
(1) Command pulse per motor rotation | Command pulse per motor rotation
(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) Movement distance per motor Movement distance per motor rotation =

rotation

diameter*n
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Belt drive
Transmission Mechanism
Mechanism Type | Belt Pully < Mechanism Setting
(1) Command pulse per motor rotation: 1 E [ Pulse ]

()

(@)

(4) Diameter: |1 E [ Unit ]

{1] Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator :1 E
{3) Gear Ratio =
(3) Gear ratio denominator 1 EI
Figure 4 - 272: Belt Drive
Name Description

(1) Command pulse per motor rotation

Command pulse per motor rotation

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Movement distance per motor

Movement distance per motor rotation:

rotation: Diameter *n Diameter *n
5. Positive/Negative Commands
Name Description

Reverse OFF/Reverse
On

Set forward/reverse command

4.4.4 Free Encoder

The free encoder function is used to set the connection with the external encoder

electronic signal source, which is commonly used for precise positioning during

motion control.
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Please follow the steps below to add a free encoder to the project tree:

1. Right-click on SoftMotion General Axis Pool> Add Device> Free Encoder>

DMC_Encoder.

§ Devices

> B ox

=3 Device 2
= [ Device (AX-308EAOMAIT)
@ Hardware Configuration
+ A, Network Configuration
+ B0 PLC Logic
= @ suiltin_1O (Buitin_I0)
(@ o10 (I0)
[ Deita_LocalBus_Master (Deita LocalBus Master)

ﬂ Ethernet (Ethernet)
(#J Deita_Modbus_COM (Delta Modbus COM)
[ Deita_Modbus_COM_1 (Delta Modbus COM)

= (i EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
= ({) ASDA_A2_E_CoE _Drive (Deita ASDA-A2E EtherCAT(CoE) Drive Rev4_SN =
WP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)

= ({J ASDA_A2_E_CoE_Drive_DML (Delta ASDA-A2-E EtherCAT(CoE) Drive Re

m Add Device

Name IDMC_Encoder

Action
@® App:

end device () Insert device

’Smng for a fulltext search

Vendor | <Al vendors>

v

Name

=&

M DML Drive_ETC_Delita_ASDA_A2 (DML_Drive_ETC_Delta_ASDA_A2 =

SoftMotion drives
& Free Encoders
& DMC_Encoder
& SMC_FreeEncoder
t position controlied drives
B sM_Drive_PosControl

-~

Vendor

Delta Electronics Inc
k] ~9w:5oﬁwm$obw‘§x@

35 - Smart Software Solutions GmbH

Version

1.0.0.1
3.5.5.0

4.6.0.0

Description i
SoftMotion free E
SoftMotion free E

SoftMotin psoitc ,,
>

% SoftMotion General Axis Pool $ Cu P by category [[] Display all versions(for experts only) [] Display outdated versions
. / Copy [Name: DMC_Encoder
@ B Paste \Vendor: Delta Electronics Inc
R ‘Categories: Free Encoders
X Delete prosstem £0.0.C §'
‘Order Number: 1805 =
Properties... Description: SoftMotion free Encoder ~
Add Object
) Add Folder...
Add Device: l selected delwoe as last child of
2 b Poal
Insert Device... ™ E
j. Edit Object lo! elect another target node in the navigator while this window is open.)
<
[E] Messages - Total 0 error(s), 0 warning(s), 2 message(s Import mappings from CSV... J
Export mappings to CSV... Lastbuld: @ 0 ® 0  Precompie / “

Figure 4 - 273: Add DMC_Encoder

The following figure shows the default display screen after double-clicking

DMC_Encoder in the project tree:
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& DMC_Encoder X |

Encoder Configurati
ncoder Configuration Encoder

= Encoder Standard
DMC_Encoder: /O Mapping Positive Command Negative Command

Encoder Device: Data Source

DMC_Encoder: IEC Objects
Data Source: :
Status (®) Reverse OFF ~ ~
cow w

Information

Encoder Type
(@ Linear Axis O Rotary Axis
Modulo: [360 4 [ unit]
N . _ () Reverse On S e
Single Turn Settings: [18 [ teit]
Multiple Turn Settings: [bit] ow cow

Transmission Mechanism

Mechanism Type | Ball Screw v Mechaolem Setting

(1) Command pulse per motor rotation: |1 E [ Pulse ]

|
@) N )
(V) @ (4) Pitch: |1 El [ Unit]
Gear Box
E) (2) Gear ratio numerator [z B

Gear Ratio =
(3) Gear ratio denominator |1 El

Figure 4 - 274: DMC_Encoder preset screen

Parameters Tab:

To add the DMC_Encoder parameter setting tab, please go to the main menu Tools>

Options> Device Editor> tick Display Generic Device Configuration Views.

Options X
|8 creEditor A
Tools g<dow Help 4 . Vi
d v = ew
@ Pac LG Manager... | » Dedaration Editor |_E]§how generic device configuration views I
i) Librery Repository... (@ Device description download [[]create Cross References for IEC addresses (Clean necessary)
(@ Device Repository... | %ﬂ Dev-cee::f - R . Communication page Simple mode v
&) Visualization Style Repository... t61;°80; [Dand 1. edior S S
& General [[] show impilicit files for application download on the editor of 3 PLC
ﬂ License Repository... w Q) Heb 0O - Toh e
[ License Manager... | @ Intematonal Settings [Juse horizontal tab pages
Scripting » ‘U Library
[  Eirmware Update | Load and Save
7] ~ \E Monitoring
gusfomlze... 7. &) ‘ o r.
l Options... @ proxy Settings
Import and Export Options... | f Refactoring
b
,‘Q SFC editor v
< >
I

Figure 4 - 275: Add DMC_Encoder parameter setting screen steps

The user can set relevant parameters in the DMC_Encoder parameter tab.
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& DMC_Encoder X
Encoder Configuration Parameter Type Value Default Value Unit  Description
= [l AXIS_REF: Standard
DMC_Encoder: Parameters # whriveld \WORD T 1 D ofdrive
DMC_Encoder: 1/0 Mapping @ dwRatioTechUnitsDenom DWORD 1 3 conversion inc. /tech.units denominator
@ iRatioTechUnitsNum DINT 1 1 conversion inc. /tech.units numerator
DMC_Encoder: IEC Objects @ iMovementType INT 1 1 movement type: 0: rotary/modulo, 1: linear
@ fPositionPeriod LREAL 360.0 360.0 modulo value for rotary drives
Status % MultTurnsSetup WORD 0 0 bit Number of data bits to count turns
 SingleTurnsSetup WORD 18 18 bit Number of data bits of per turns
Information = [ AXIS_REF: Scalings
@ ScalingIncs DINT 1 1 (1) Command pulse per motor rotation
@ ScalingEncoderTurns1 DINT < : 4 (2) Gear ratio numerator
@ ScalingEncoderTurns2 DINT 1 1 (3) Gear ratio denominator
@ ScalingUnits DINT 1 1 (4) Movement distance in user unit per motor rotation
# InvertDirection BOOL FALSE FALSE
# Mechanism Type Enumeration of BYTE Ball Srew Ball Screw 0:Ball Screw / 1:Round Table / 2:Belt Pulley
= [ possble cyciic driver in-foutputs
% NumberOfOutputMappingParams INT 0 0
% NumberOfinputMappingParams INT 0 0
 Automatic Mapping BOOL FALSE FALSE

Figure 4 - 276: DMC_Encoder parameter tab

Encoder configuration tab

& DMC_Encoder X

Encoder Configuration Eicoder
Encoder Standard

DMC_Encoder: Parameters Positive C "
Encoder Device: Data Source

Status

o Encoder Type
Information (®) Linear Axis ) Rotary Axis

Modulo: |360 A: [ Unit]
Single Turn Settings: 18 B rbit - Reverse On 9 i
ow cow

Multiple Turn Settings: [0 B' [bit]

e Transmission Mechanism

Negative C 4
DMC_Encoder: 1/O Mapping
X Data Source: :‘ >
DMC_Encoder: IEC Objects ® Reverse OFF - -
cow ow

Mechanism Type | Ball Screw v Mechanism Setting
@ (1) Command pulse per motor rotation: |1 E [ Pulse ]
(7)) P—— (4) Pitch: 1 E [ Unit ]
(0} 77 C
Gear Box
3) (2) Gear ratio numerator {1 E
Gear Ratio =

(3) Gear ratio d i 11 v

Figure 4 - 277: Virtual encoder configuration screen

® Encoder Standard
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Name

Description

Encoder equipment

Data Source

Data Source

Support variables whose data type is

UDINT. Data source Click  to enter
the input assistant, select a variable under
Motion_PRG, and press OK to complete
the data source selection.

@ Encoder type

Name

Description

Linear axis/rotary axis | Select linear axis/rotary axis

Modulus value Set a circle range (only support rotation axis)

Single lap setting Data bit of single revolution (unit: bit)

Multi-turn settings Multi-turn data bits (unit: bit)

® Positive/negative instructions

Name

Features

Reverse close/reverse open

Set forward and reverse commands

@ Transmission mechanism

e Ball screw drive
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Transmission Mechanism

Mechanism Setting

Mechanism Type Ball Screw v
(1) Command pulse per motor rotation: 11 E [ Pulse ]
¥)) @prich: 1 [ runit]
(1)
Gear Box
(2) Gear ratio numerator jl E
Gear Ratio =

(3) Gear ratio denominator |1 %

Figure 4 - 278: Ball screw drive

Name Description

(1) Command pulse per motor Command pulse per motor revolution
revolution

(2) Gear ratio numerator Gear ratio numerator

(3) Gear ratio denominator Gear ratio denominator

(4) Pitch Pitch

e Round Table Drive

Transmission Mechanism

Mechanism Setting

Mechanism Type v Round Table v
(1) Command pulse per motor rotation: |1 E [ Pulse ]
(4) (4) Movement distance per motor rotation: 1 @ [ Unit ]
()
g Gear Box
Y (2) Gear ratio numerator :1 E
Gear Ratio =

(3) Gear ratio denominator 1 E

Figure 4 - 279: Round table transmission
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Name Description
(1) Command pulse per motor Command pulse per motor revolution
revolution
(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) The moving distance of the motor Movement distance per motor revolution

per revolution

e Belt Drive

Transmission Mechanism
Mechanism Type | Belt Pulley v Mechanism Setting
(1) Command pulse per motor rotation: '1 E] [ Pulse ]
2 (4) Diameter: |1 @ [ Unit ]
(1) (4) Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator 1 @
(3) Gear Ratio =
(3) Gear ratio denominator 1 E
Figure 4 - 280: Belt Drive
Name Description

(1) Command pulse per motor revolution

Command pulse per motor revolution

(2) Gear ratio numerator

Gear ratio numerator

(3) Gear ratio denominator

Gear ratio denominator

(4) Diameter

Moving distance per motor revolution
= diameter*n
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When the device is connected, online monitoring information will be added to the

encoder configuration tab, as shown in the figure below.

& DMC_Encoder X | [{J Device

Encoder Configuration Online

Status:
DMC_Encoder: I/O Mapping

variable

set value actual value

DMC_Encoder: IEC Objects
Position [u]

Status Velocity [u/s]

Information

Acceleration [u/s?]

Torque [Nm]

Errors

Communication:
Axis Error:
FB Error:
uiDrivelnterfaceError:

strDrivelnterfaceError:

Figure 4 - 281: Online Monitoring Information

4.4.5 Axis group Setting

The axis group defines the mechanism relationship between the axes, co-locating

and orienting multiple axes in space to match the motion function to be used. When

multiple axes are executed at the same time and linear interpolation and helical

interpolation functions are required to use the axis group movement, the axis needs

to be set as the axis group through DIADesigner-AX.

Number of control axes

Maximum number of axes
controlled by linear
interpolation

6 axes

Number of control axes
for arc interpolation

6 Axes (3 axes following
axes)

Applicable equipment: AX-308E, AX-364E.

4.4.5.1 Axis Group Configuration Process And Setting Steps

The parameters used for axis group motion are as follows:
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& DeltaAxisGroup X

4 Kinematic

Configuration
Axis £

Axas Group

s X
Follaving Axis X .
d Fellowing Ratio
Axes Group
o Note
/ Vir g o Ao Vi ) B w2 o
i —..| L '—-l Axis &
. .
Taryei Faxmnf Ay Gregp
s X .
B Sroup
ik Cacuation
fxs 2

Target Pasition of Following Axis

. Following Ratia =

Motion Parameter

RampType | 5 Curve e
A"

» ~ T

A Tasks

Bus Task: | <Unknown:

Axis ¥: (Configure) [Flease Enter an Axis Mapping
Axis Y: {Configurs) Please Enter an Axis Mapping

Axis Z: (Configure) [Flease Enter an Axis Mapping

Axis A: (Configure) |Please Enter an Axis M
Axis B: (Configure) [Flease Enter an Axis Mapping

Axis C: (Configure) [Please Enter an Axis I,

Target Position of Axis Group /

Max Velocity Limit 1000000 ] (user unityys
Max Acceleration Limit 2000000 (user unit)/sz
Max Deceleration Limit 2000000 (user unit)/s=
Man Jerk Limit (Reserved) 0 E (user unit)/s®

= = 1y

Figure 4 - 282: Axis group parameters

Kinematic model
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Name Features

Axis X' X axis in axis group

Axis Y Y axis in axis group

Axis Z" Z axis in axis group

Axis A A axis in the axis group

Axis B™ B axis in axis group

Axis C™ C axis in axis group

Motion parameters

Name Features

Slope type * 2

Velocity curve type

Maximum Velocity Limit * 3

Maximum Velocity of axis group

Maximum Acceleration
Limit * 3

Maximum acceleration of axis group

Maximum Deceleration
limit *2

Maximum deceleration of axis group

Maximum jerk Limit
(Reserved) * 3

Maximum acceleration (jump) of axis group (this
function is reserved)

Task

Name

Features

Bus task

Set axis group update Task

NOTE:

1. Axis X ~ Axis C - Enter single axis name
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<

+ A Network Configuration
= B0 pLC Logic
= €} Application
{47 DeltaAxisGroup %
m Library Manager @
[ Motion_PRG (PRG)
[8) PLC_PRG (PRG)

Devices v 2 x i3’ DeltaAxisGroup X | [gj] Motion PRG i) Library Manager
= [ Device (AX-308EAOMA1T) Configuration
@ Hardware Configuration Axis Z

Axes Group

Axis X

= @ Task Configuration Following Axis

= & EtherCAT Task
&1 Motion_PRG
= & MainTask
@] pLc_PRG
= (@ Buitin_IO (Builtin_IO)
(@ oro 10)
() Delta_LocalBus_Master (Delta LocalBus Ma
+ (0 EtherCAT Master_SoftMotion (AX-3 Serieg
[ Delta_Modbus_COM (Delta Modbus COM) /
= 3 _SoftMotion General Axis Pool |
& SM_Drive_Virtual (SM_Drive_Virtual)
& SM_Drive_Virtual_1 (SM_Drive_Virtual)

>

& Devices |[[) POUS

[E] Messages - Total 0 error(s), 0 waming(s), 0 message(s)
g (s) al ge(

Axis X: (Configure) | SM_Drive_Virtual

Axis Y: (Configure) | SM_Drive_Virtual_1

Following Ratio /

/ Axis A: (Configure) Please Enter an Axis |

P

‘/*-‘Zﬁuws Group

7

[ Fues Group
EXTNE oy s

Following Ratio =

Axis B: (Configure) Plea

Target Position of Following Axis

Target Position of Axis Group

Axis 2: (Configure) [Please Enter an Axis M:

Axis C: (Configure) [Please Enter an Axis Mappir

Lastbuid: @ 0 ® 0

Precompie

Figure 4 - 283: Kinematic model

2. Slope type: There are two types of curves, trapezoid and S-curve, and the curves

are shown as the following two types.

Trapezoid

Figure 4 - 284: Trapezoidal curve

S curve
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Figure 4 - 285: S curve

3.

e Maximum Velocity Limit: an error will be reported when the axis group movement
velocity exceeds the set parameter.

o Maximum Acceleration Limit: an error will be reported when the axis group
movement acceleration exceeds the set parameter.

e Maximum Deceleration Limit: when the axis group motion deceleration exceeds
the set parameter, an error will be reported.

4.4.4.2 Axis Group Parameter Introduction

To use the axis group movement, user need to set the axis group name and
corresponding individual axis through DIADesigner-AX. The axis group creation

flowchart is as follows:
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s N
Add Axis
\. J
!
( N
Add Group Axis
\ J
|
( N
Setting Group Axis
\
!
4 N
Group Axis Use POU
\
!
4 N
Project Download
- v

Follow the steps to create a axis group:

1. Add a single axis, this process takes the creation of 2 virtual axes as an

example.

2. After the creation is complete, right-click on the Application and select Add

Devices v X

=3 AxisGroup v
= () Device (AX-308EAOMAIT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=B pLC Logic
= (;,f Application
m Library Manager
i) pLC_PRG (PRG)
= E Task Configuration
= &8 EtherCAT Task
8] pPLC_PRG
@ MainTask
+ (i suiltin_1O (Buitin_IO)
\_'ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
[ ﬂ AX_308_Series_EtherCAT_Master_SoftMotion (AX-308
=& SoftMotion General Axis Pool
& SM_Drive_Virtual (SM_Drive_Virtual)
&’ SM_Drive_Virtual_1 (SM_Drive_Virtual)

Figure 4 - 286: New Single Axis
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Object > Delta Axis Group as shown in the following figure.

Devices ~ 3 x
E Device (AX-30BEAOMA IT)
gﬂ Hardware Configuration
EF .ﬁ. MNetwork Configuration
=& PLC Logic
=} Application
b ¥ Cut
Copy
- o, Paste
- ¥ Delete
Refactoring 3
= =y Properties..
= [ BuiItIn_|'T‘$| Add Object r | Alarm Configuration...
[ o Add Folder... €8 Application...
(@ pelall [§* Edit Object & Camtable.
= ,,.E:; Edit Object with._. & CNC program...
=] 'D‘ o Login £y CNC settings..
- ‘l SoftMo Delete application fram device % Data Sources Manager...
sy — I—— |7 Delta Axis Group...
% DUT.
External File...
@ Global Variable List...
2]  Image Poal...
=2 Interface...

Result: Opens Add Delta Axis Group window.

Figure 4 - 287: Delta Shaft group

292



Chapter 4 DIADesigner-AX

Add Delta Axis Group X

Delta Axis Graup

Name:

| eltadxisGrou

Figure 4 - 288: Add Delta axis group

3. Add name in the Name field and click on Add button.

Result: The DeltaAxisGroup appears on the project tree.
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Devices

v 2 x|

=[3) AxisGroup >

= () Device (AX-308EAOMAIT)
&8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= é'][] PLC Logic
=} Application
57 DeltaAxisGroup, I
Library Manager
B9 PLC_PRG (PRG)
= ﬁ Task Configuration
= & EtherCAT Task
&) pLc_PRG
& MainTask
+ (i Builtin_10 (BLiltIn_IO)
[ _H Delta_LocalBus_Master (Delta LocalBus Master)

Ifﬂ AX_308_Series_EtherCAT_Master_SoftMotion (AX-308!

=2 SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)
&’ SM_Drive_Virtual_1 (SM_Drive_Virtual)

Figure 4 - 289: DeltaAxisGroup

4. Click on DeltaAxisGroup, enter the input assistant and enter the names of the

two-axis virtual axis into Axis X and Axis Y.

Devices

> 1% {4 DeltafxisGroup X

= o TET
= [ Device (AX-308EADMAIT)
@8 Hardware Configuration
#- A, Network Configuration
=& pLC Logic

4 Kinematic
Configuration
Axis Z
Axes Group

Aodis X:

7! DeltaAisGroun

Axis ¥Y:

(f Lbrary Manager
{#] motion_PRG (PRG)
] pLc_PRG (PRG)
= (@8 Task Configuration
=g EtherCAT Task
) Motion_PRG
=g MainTask
&) pLc_PrG
=~ [f Builtn_IO (Builtin_I0)
[ oo (10}
i Delta_LocalBus_Master (Delta LocalBus Master)

Aodis Z:

Axis X

Foll Axi
CUHERE Foiowing Ratio

Axis Az

Axes Group

Note

{Conhure) [Pleas:
{Confiqure) [Pleas

{Configure} P!

Axis B: (Configure) |P

Axis C: (Configure)

~ Acis Mapping

< Mapping

(Confiqure) [Please Enter an Axis Mapping

Enter an Axis Ma

case Enter an Axis Mapping

=i EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMation)
=[] ASDA_A2_E_CoE _Drive_1 (Delta ASDA-AZ-E Ether CAT(CoE) Drive Rev4_DML)
4P DML_Drive_ETC_Delta_ASDA_A2 (DML_Drive_ETC_Delts_ASDA_AZ)
=-"3 Softiotion General Axis Pocl
&P SM_Drive_Virtual (SM_Drive_virtual)

\_ Following Ratio =

Target Position of Following Axis |
Target Position of Axis Group .~

Figure 4 - 290: DeltaAxisGroup Picture
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Input Assistant x

Text Search Categories

SoftMotion Axes a Mame Type Address o]
@beltaﬁ\xisGroquVL_angszGroup
= ﬂ InConfig_Globals
§ SM_Drive_Virtual
@ SM_Drive_Virtual_1

Structured view

Figure 4 - 291: Input assistant

5. Add the DMC_GroupEnable function block in Motion_PRG and fill in the axis

group name in the AxisGroup pin.

Devices v+ o X ;ﬁj DeltaAxisGroup “bF) pou x |[Z] PLC_PRG
=) AvsGroup bt 1| PROGRAM POU
= U_j Device (AX-303EAOMATIT) B 2 VAR
o8 Hardware Configuration 3 DMC_GroupEnable_0: DMC GroupEnable;
END VAR

= A Network Configuration
A, EtherCAT Filter
=810 pLC Logic
= {C} Application
@ DeltaAxisGroup
m Library Manager
-[E] rLc_PRG (PRG)
] Pou (PrRG)
= @ Task Configuration [ 1 DMC_GroupEnable_0 -
= @ EtherCAT _Task \ TRU DMC GroupEnable
8] pou { EN ENO——
- MainTask \ DeltahxisGroup ——|AxisGroup| bDone (—
= Lﬂ EtherCAT_Master_SoftMotion (AX-308 Series —bExecute bBuay —
= Gj ASDA_A2_E_CoE_Drive (Delta ASDA-A2- bError —
“-MgP sM_Drive_ETC_Delta_ASDA_AZ2 (SM ErrorID|-
=" SoftMotion General Axis Pool
':Q SM_Drive_Virtual (SM_Drive_Virtual)

[

=

==

Figure 4 - 292: Added DMC_GroupEnable function block

6. When the program is complete, click compile and confirm whether there are
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8.

errors.
File Edit View Project Build Online Debug Tools Window Help
S = LR LR B e B - 0| 8 U\S*\' ,E OF o3
Devices v 3 X i pLC_PRG x
= 1) AvsGroup - 1| PROGRAM PLC_ERG
= [{ Device (AX-308EAOMAIT) = Il VAR
£ Hardware Configuration 3 DMC_GroupEnable_0: DMC_GroupEnable;
= A, Network Configuration _l END_VAR
A, EtherCAT Filter )
= [= . [
a0 ;c Logic 1 DMC_GroupEnable 0
= Applicatio
[pplication DMC_GroupEnable
{57 DeltaaxisGroup EN ENOI——
‘ﬂ Library Manager DeltaAxisGroup ——|AxisGroup bDone —
d¥] PLC_PRG (PRG) —|bExecute bBusy —
= E Task Configuration bError —
= & EtherCAT Task ErrorID
&) PLC_PRG
& MainTask

+ (4 Builtin_IO (Builtin_I0)
) Delta_LocalBus_Master (Delta LocalBus Master)
) Ax_308_Series_EtherCAT _Master_SoftMotion (AX-308

Figure 4 - 293: Compile

7. After confirming that there are no errors after compiling, click Login icon to

download the program.

+ (4 Builtin_10 (Builtin_I10)

File Edit View Project Build Online Debug Tools Window Help
S = [ Y 9 "0 -0 “* @: » m N[
Devices v 3 X i pLC_PRG x
= 1) AvsGroup - 1| PROGRAM PLC_ERG
= [{ Device (AX-308EAOMAIT) =] °| VAR
£ Hardware Configuration 3 DMC_GroupEnable_0: DMC_GroupEnable;
= A, Network Configuration _l END_VAR
A, EtherCAT Filter )
= [= . [
a0 ;c Logic 1 DMC_GroupEnable 0
= Applicatio
[pplication DMC_GroupEnable
{57 DeltaaxisGroup EN ENO|—
‘ﬂ Library Manager DeltahxisGroup —SjAxisGroup bDone [~
d¥] PLC_PRG (PRG) —|bExecute bBusy —
= E Task Configuration bError —
= & EtherCAT Task ErrorID
&) PLC_PRG
& MainTask

Figure 4 - 294: Compile

After confirming that there are no errors after compiling, click Login to download

the program.
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Fle  [dt  Yiew Project CF( fuid Qnine Debug Jools Yindow Help
NE@ & o “dmEX AU AL IR Y%A @ L E | Application [Device: PLC Logic) - OF O L S
R R R B | g8 SY%aes
Dewces. v 8 X [§ vewiwGon g Moton PG x (i LbveryMwae |
'@ .';wzz G [ RO PROGRAM Moton. PRG
= (B Device (AX-208EADMATT)
@ P % “m.nm Motion_PRG
:;;c"w"‘ S—— ) MC_GroupEnable 0: (MC_GroupEnable:
| B0 VR
= © Appication E -
& DetadxuGreup
9 covery Mansoer .
) Moten_paG PRG) =
B ALC_PRG PRG) OMC_GroupEnable 0
= (@ Task Configuration OMC_GroupZnable
= & EherCAT Task DeltakxisGroup ~AxisGroup blone ——
&) Moton_FRG —bExecute biusy
= & ManTaek bError b~
&) rc ree Errorid|-
= @ buittn 30 Buitin_10)
@ o10 0)

3 Delts_LocaBus_Master (Delts LocelBus Max
* () EterCAT Master_SoftMaton (AX-3 Serieq
) Deits_Modtus_COM Delta Modtu COM)
= 2 SoftMobon General Axs Pool
& SN _Drive_Venal (SM_Drive_Virhusl)
& M _Drive_Vrtusl_t (5M_Drive_Virtusl)

Figure 4 - 295: Log In
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Chapter 5: Network Configuration
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5.1 Network Configuration

The Network Topology is an industrial network connected to the full range

of Delta products, which can be used according to the planned network topology.

The Network Configuration Editor is the graphical representation of connections

between devices that allows user to plan their networks.

N~ 2
N At
P .
& *Qt‘s/ B cax
A ’
<& A
Dev
BaEn
ernet_. i

MODBUS_1
Ethernet

MODBUS_2

o
: 2100 ot Por
U-E R As218; Delta
dbus
Stave COM
Port
o
¢ " Ay
¥ & 3 s
* < & Y
Ot S & S
v’ & IS S

Figure 5 - 1: Network Configuration Editor

Network View Description
Network Configuration window displays two types of information:

e Device information

e Network information

Device information includes the following:
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&‘&0 !

e 2
Device

3

4

5

Figure 5 - 2: Device Information

Device name

Part number
Device image

A NOTE to add text

Communication ports on the device with protocol support.

ok~ 0N PE

Network information includes the following:

MODBUS_2

Ethernet_1

Figure 5 - 3:Network Information

1. Name of the Network
2. Network lines with Colors

3. Connections to the Devices

When the network connection is made between the communication ports in the

controller and field devices, the network lines appear in the color described as shown
in the following figure:
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EtherCAT
. ModbusTOPfEtherMet/IP
. Mo Enas

CAMOpen

Figure 5 - 4: Color Description

Network configuration diagram toolbar

Toolbar Icon Function

| = Network Scan by PC

Network Scan

1. User can click &) to scan connected devices, the result will be listed in

Network Scan dialog as shown in the following figure. User can select devices

from the list and add them into the project.

Ll

Network Scan

Device AX_308EAD

Figure 5 - 5: Network Scan
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2. Right-click the EtherCAT node and choose Scan For Devices to scan the

device under fieldbus.

=3 Liitled12
= m AX_30BEAOMAIT (AX-308EADMALT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=B pLC Logic
=L} Application
m Library Manager
= @ Task Configuration
8 EtherCAT Task
=[] Builtin_1O (Builtin_10)
[ pIo (I10)
m Delta_LocalBus_Master (Delta LocalBus Master)
[:f] EthercaT_| - :
% SoftMotion & Cut
+ m Device (AX-Bx Copy
Paste
¥ Delete

Refactaring 3
Properties...

Add Object
) Add Folder...
Add Device...

Insert Device...

Scan For Devices...

Disable Device
Update Device...
Edit Object

Edit Object with...

Ly

Edit 1O mapping
Import mappings fram CSV...

Export mappings to CSV...

Figure 5 - 6: Scan For Device
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Scan Devices [} X
Scanned Devices
Device name Device type Address
ASDA_A2_E_CoE_Dnve Delta ASDA-A2-E EthexCAT(CoE) Drive Revd_SM (4.6.0.0) 11
ASDA_A2 _E_CoE Dnve_1 Delta ASDA-A2-E EtherCAT(CoE) Dnve Rev4_SM (4.6.00) - |2
ASDA_A2_E CoE Dnve_2 Delta ASDA-A2-E EthertCAT(CoE) Dnve Rev4_SM (46.0.0) x| 3
ASDA_A2_E_CoE_Drive_3 Delta ASDA-A2-E EthexCAT(CoE) Drive Revd_SM (4.6.0.0) .4
[[] Show differences to project
Soan Devices

Figure 5 - 7: Network Scan Window

NOTE: Please LOGIN first to build the map DIADesigner-AX fieldbus scan.

5.2 Configuration

5.2.1 Create a Network Configuration Diagram

Follow the procedure to create a Network Topology:

1. Create a Project (referto 3.3.1.1 Create a Project)

2. Add devices (3.3.1.2 Add Devices)

3. Double-click Network Configuration below the device as shown in the

following figure.
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Devices = 0 X
=93 Cooling v
=[] Device (AX-30BEACMAIT)
o8 Hardware Configuration
= .ﬁ. |Netwurk Configuration
A, EtherCAT Filter
=& PLC Logic
=L} Application
m Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
=gk MainTask
& PLC_PRG
+- [ Builtin_IO (BuiltIn_I0)
ﬁ Delta_LocalBus_Master (Delta LocalBus Maste
If[j EtherCAT_Master_SoftMotion (EtherCAT Mag
" SoftMotion General Axis Pool

Figure 5 - 8: Creating Network Topology

Result: The Network Configuration Editor window displays, including the

Topology and Product list.

evices * 8 XA wetwork configuration ednor X [ ———— X

AlmE b w G - -

3w s A BruEP Lk SM

ITE:
g
=L
i
(=]

Figure 5 - 9: Network Configuration window

4. User can drag required device from Product List to Network Configuration

Editor and connect the correspond protocol to build project network topology.
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Press the port to the network protocol line. Connect the devices to the

required network.

Result: The network configuration is shown in the following figure.

EtherCAT
> B Modbuste N
o
D Modb
£F P
& f" e B oo
A~ ’
L
& S
Device
an
Ethernet_2
MODBUS_1
Ethernet_1
MODBUS_2
o Mactus
ecar ! 2100 Siave COM Pont
fr RTU-ECAT 4 AS218PX Delta
Modbus
5 Slave COM
Port
< &,
1‘7’ A °s°\¥q°
¥ & o+ oy
S 57 R A
A & L3 L4
2

Figure 5 - 10: Network Configuration

Set as Master to connect the slave device: Right-click controller and choose

Set as Communication Master/Scanner to set the major protocol.
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EtherCAT
W ModbusTC/EtherNetip
W vocbus
B canopen
&
0‘4
[
C.) Delete
_F Cut
O Copy
% Set As M ni M. :
MODBUS_1 % Set As Master / Scanner Port 1: MODBUS TCP
& [& Network Scan « Port2:MODBUS ||
Ethernet_1 i
+ Port4: EtherCAT
VFDOTSCA3" g ASDA2E ASDA2-M
VFDO75C43 ASD-A2-E - ASD-A2-M
& 7 b4
& oF i
) v." v.e,

Figure 5 - 11: Setting Major Protocol

Then, project tree will show the related slave device. For example, set
MODBUS as Master and the MODBUS slave will be on project tree.
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NOTE:

1.

Devices * 1 X

=5 Conlng -
=[] Device (AX-308EAOMAIT)
o Hardware Configuration
= J‘. Metwork Configuration
A EtherCAT Filter
A ModbusCOM Filter
A ModbusTCP Filter
= pLC Logic
=1} Application
m Library Manager
[¥] PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT_Task
=52 MainTask
& pLC_PRG
2 mdbsComTask
+-[{] Builtin_IO (Builtin_10)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion
= ﬂj ASD_A2_E (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev

HgP 5M_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_{
ﬂi Ethernet (Ethernet)

=-[:] Delta_Modbus_COM {Delta Modbus COM)
= m Delta_Modbus_Master _COM_Port (Delta Modbus Maste
m VFDO75C43 (Delta Modbus Slave COM Part)
m ASD_A2_M (Delta Modbus Slave COM Port)

"3 SoftMotion General Axis Pool

Figure 5 - 12: Project Tree

In Network Configuration Editor the controller appears above the network line

and devices will appear below the network line.

Under the condition of different versions of the software, if the user imports the

project from a higher version to a lower version, the slave device can only

restore part of it. The network configuration diagram may also be different

because different network devices support different software versions.

Create a new project without NW/HW Config and export the project. Import the

files”. This is original CODESYS import error.

5.2.2 Multi Controller Network Topology

Support Multi controller network configuration.

project again. There will be “Errors occurred during the import of the Selected

307



Chapter 5 DIADesigner-AX

1. Drag a new controller on the topology. The device will be displayed on the

topology and shown on the project tree as same time.

Devces
= 1) tnoteas
= (@) AX_B0EP0_Linux _SM_Series (AX-80EP0 Lint
8 Hardware Configuraton
= A Network Configuration
A EthercAT Fiter
A Ethertietip Fiter
A ModbusTCP Fiter

@ ewe
[CRCH Y

&) Moton_PRG
@ EtherCAT Master (AX-80EPO Series Ethe
@ ethermet Etheme)

=3 Lol

3 sun10 A Wetwork Configuration Editor X

!{l];;::‘w o - . « WBPLCs
D Loracy Manager Devee Ax_satso - AX3
8] Moton_PRG (PR et I ‘\F AX-8
8 o
= @5 EtherCAT Task (IEC-Tasks) osan

v 3

- -]
All Vendors [~ ]

[T Display All Versions.

@ AX-8EPO Linux SM-CNC Ser
@ AX-BEPO Series
4 & Fieldbuses

@ EtherCAT
 sutttn 10 (Butttn_pI0)
@ suiun_puse_Encoder (Bultin_Puse | @ EtherNelP
"3 SoftMoton General Axis Poot 4 @ Modbus

= ) Devke (AX-308EAMAIT)
o8 Hardware Configration

™ Delta Modbus Siave COM Port

= A Network Configuration
A, EtherCAT Fiter
A EtherNettp Fiter
A, ModbusCOM Fiter
A ModbusTCP Fiter
= Bl PcLoge
= © Apphcation
M) Lowary Manager
) moton_PRG PRG)
] Pc_prG (PRG)
= (@ Task Configuration
= & EtherCAT Task
&) mobon_rRG
-

‘e
%,

- Modbus Slave, COM Port
9 Modbus TCP

Version: 35.15.20
CODESYS Control from Delta Electronics

Figure 5 - 13: Network configuration diagram and project tree show controller

name at the same time

2. Connect the correspond protocol to build project network topology

EtherCAT
3 B ModbusTcR/Ethernetip
dq;"\;" W vodous
& 9"};/ I canopen
oy 4
L
* &
AX sagro
Deven Sit Sores
Device AX_B0ERO
_Linux_SM
_Series
an
Ethernet_2
MODBUS_1 N
Ethernet_1
MODBUS_2 ™
Device (AX-308EAOMA1T)
Do Mo
Y RuECaT w As21eP Sve Cowa P
Deitz b1 RTU-ECAT : As218PX Deita
ASDA-A2-E Al Modbus
EthercaT 3 Slave cOM
(CoE) Drive i Port
o
< ©
2 S
@ a + o
ST & & A
o Q7 > Fa
L% & & &
it &

Figure 5 - 14: Connecting Protocol
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3. Set as Master to connct the slave device: Right-click controller and choose
Set as Master/Scanner to set the major protocol.

Device
Device

Ethernet_2

X BOEPD_ Linux
M Senen
AX_BXEPQ
_Linux_sm
_Series

MODBUS_1

~

Ethernet_1

MODBUS_2

~

+ Port 3 : ModbusTcp

+ Port 3 : EtherNetlP

+ Port4: EtherCAT

:,' Delete

4 Cut

O Copy

9 Set As Master / Scanner
|®) Network Scan

A

RTLLECAT
RTU-ECAT

AS218PX
AS218PX

Figure 5 - 15: Setting Major Protocol

Project will show the related slave devices.

309



Chapter 5 DIADesigner-AX

Devices * 0 X

= m AX_BuxEPQ_Series (AX-8xxEPD Series) s
o Hardware Configuration
= .A, Metwork Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
A ModbusTCP Filter
EN PLC Logic
=1} Application
m Library Manager
= @ Task Configuration
£ EtherCAT Task
m EtherCAT_Master (AX-8xxEP0D Series EtherC
ﬂj Ethernet (Ethernet)
|2 Modbus_COM (Modbus COM)
= m Modbus_Master_COM_Port (Modbus Ma:
ﬂj Modbus_Slave_COM_Port (Modbus ¢
[ vFDO75C43 (Modbus Slave, COM Po
[ asp_az_m (Modbus Slave, COM Por
=& BuiltIn
[ Builtin_DIO (Builtin_DIO)
m BuiltIn_Pulse_Encoder (Builtin_Pulse_Em
2 SoftMotion General Axis Pool
=[] Device (AX-30BEACMAIT)
o8 Hardware Configuration
| =-A NetworkConfiguration ||

Figure 5 - 16: Slave devices added in Project Tree

4. If the protocol is too complex, user can right-click on the topology blank place

and find Quick Connection to build device fieldbus line quickly
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D7 F
$‘¢2 &
& s
<* &
Device AX_BXXEPO
_Linux_sm
_series
J’ Quick Connection
“*C Select All
Ethernet_2
MODBUS_1 I
Ethernet_1
MODBUS_2
RTUE 52 o l"-
RTU-ECAT 3 AS218PX Delta
Modb:
Ethe: Slave COM
(CoE) Drive H port
< ©
<’ o c&"“qo
x & i+ by
V"a" < § *"l
& o %
£ &7 Fo
Ve & 3 B
Q

Quick Connection

Please Select Protocol MODBUS v
Please Select Master 4 (W] Device -
Controller Device
® Port 2 : MODBUS (Has been used)
) Port 3 : MODBUS
4 W] A BuxEPO_Series
(® Port 1 : MODBUS (Has been used)
W
Please Select Field Devices
A
Build Network Connection Cancel

Figure 5 - 18: Quick Connection Window
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Name Description

Select one protocol which user want to build the

Select Protocol ) .
connection line

Select Master Select the main Master controller based on the selected
controller device protocol
Select fieldbus Select the connection fieldbus based on the selected
Devices protocol.
Build Network Click the button, the selected fieldbus and device will
Connection build and connect

5.3 Communication Setting

In this tab of the generic device editor, user can define the connection between

DIADesigner-AX and the device where user application should run.

Dievaces - 30X A m_modPo_Series ®

= Rl -
= (@ Ax_moEP_Series (AX-SERD Series) __+ c=muncation Sethnge S hmtvrk, Gateway = [Devee =
»
B

Bl P Loge

Figure 5 - 19: Communication Setting

Select a gateway and a target device from the list boxes. The possible selections
depend on the entries in the Manage gateways and Manage favorite devices dialogs
(see the Gateway menu).

User can also type in the target device directly with the IP address (Example:
192.168.101.109), device address (Example: [056D]), or device name (Example:
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My Device). After the device is entered successfully, DIADesigner-AX searches for

the device in the network of the gateway.

NOTE: The option of searching by device name requires unique device names in the

network.

The filled icon on the left side of the device provides information about the

connection status:

o : The PLC is connected, the application is running, the device is in
operation, and data is being exchanged. The Refresh I/Os in stop check box
on the PLC Settings tab can be selected or cleared.

e %:The PLC is connected and in STOP; and the Refresh 1/Os in stop check
box on the PLC Settings tab is cleared.

e %:The PLC is connected and the application is running. Diagnostic

information is available.

e £ The device is in preoperative mode and is not running yet. Diagnostic

information is available.

o A: The device is not exchanging data; bus error, no configuration, or

simulation mode.

o : The device is running in demo mode for 30 minutes. When this time has

elapsed, demo mode will expire and the fieldbus will end the data exchange.

e &: The device is configured, but not operational. No data is exchanged.

Example case: CANopen devices when booting and in preoperative mode.

e #&: Redundancy mode is active. The fieldbus master is not sending any data

because another master is active.
e ©: The device description could not be found in the device repository.

e i The device itself is running, but a child device is not running. The child

device is not visible due to a collapsed device tree
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NOTE: If user login while the device description on the target device is more

recent than in the project, then a warning prompt opens with the possibility to

cancel the process.

Clicking the filled circle of the target device starts a network scan for the device. This

works only if the network is not already being scanned.

Scan Network... Gateway v Device ~

IP-Address:

ocalhost

[0301.C00A] (active)

Device Name:
X88PCB1T1918010

Figure 5 - 20: Scan Network

Function

Description

Scan Network

This button opens the Select Device dialog. It lists all
configured gateways with the associated devices. User
can select one target device from this list. Refer to the
description of the classic view below for details about
this dialog.

Gateway

This menu includes the following commands:

Add New Gateway: Opens the Gateway dialog for
defining a new gateway channel.

Manage Gateways: Opens the Manage Gateways
dialog with an overview of all gateways. User can add
or delete entries here or change their order.
Configure the Local Gateway: Opens the Gateway

Configuration dialog. User can configure the block
drivers for the local gateway.

Device

This menu includes the following commands:

e Add Current Device to Favorites: Adds the
currently set device to the list of favorite devices.
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Function

Description

[] : DIADesigner-AX saves the communication

Manage Favorite Devices: Opens the favorites
dialog with a list of all preferred devices. In this
dialog, user can add or delete entries or change
their order. The top device is the default.

Rename Active Device: Opens the Change
Device Name dialog.

Wink Current Device: Devices that support this
function illuminate a flashing signal.

Send Echo Service: DIADesigner-AX sends five
echo services to the PLC. These are used to test
the network connection, similar to the ping
function. The services are sent first without data
packets and then with data packets. The scope
of the data packets depends on the
communication buffer of the PLC. A message
box opens with information about the average
echo service delay and the scope of the sent
data packets.

Store Communication Settings in Project:

: DIADesigner-AX saves the communication
settings in the project for reuse on the same
computer.

NOTE: If user use the project on another
computer, then user have to reset the active
path.

settings in the options of the local installation for
reuse on the same computer.

NOTE: When using DIADesigner-AX SVN, the
option should be cleared in order to prevent
blocking the device object.

Confirmed Online Mode:

: DIADesigner-AX requires user to confirm the
following when calling the following online
commands (for safety purposes): Force values,
write values, multiple loading, Remove force list,
Single cycle, Start, Stop.

Filter Network Scans by Target ID:

: The display is limited on the devices that have
the same target ID as the current device
configured in the project.

Encrypted Communication:

The communication to this controller is
encrypted. A certificate of the controller is
required in order to log in to the controller. If the
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Function

Description

certificate is not available, then an error message
opens prompting whether or not the certificate
should be displayed and installed.

Please go to View > Security Screen

B mE DK

View ‘ Project Build Online Debug Tools

Devices Alt+0
POUs Alt+1
Modules Alt+2
Messages Alt+3
Element properties

ToolBox

Watch

Cross Reference List

Call Tree

Bookmarks

Breakpoints

Call Stack

Memory

Online Change Memory Reserve Settings

Start Page

Security Screen

Store

Choose perspective
Full Screen Ctrl+Shift+F12

Properties...

In Security Screen, if choosing Enforce
encrypted communication in Security Level,
Encrypted Communication will be ineffective.

Security Level

Activate the Use of Certificates for Enhanced Security

[] Enforce encrypted communication

[] Enforce encryption of project files

[] Enforce signing of project files

[] Enforce encryption of downloads, online changes andboot applications
Enforce signing of downloads, onlinechanges andboot applications

[[] Enforce signing of compiled libraries

Change Communication Policy

Opens the Change Communication Policy dialog
for changing the device setting for the encryption

of communication.

Dialog Change Communication Policy

If a new communication policy is selected in this dialog, then the configuration on

the controller is changed.

Communication
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Shows the currently selected policy for the

Current policy ) o
encryption of communication

Drop-down list for the new policy for encryption.

e No encryption: The controller does not
support encrypted communication.

New policy « Optional encryption: The controller supports
encrypted and unencrypted communication.

o Enforced encryption: The controller

supports encrypted communication only.

Device User Management

_ Shows the currently selected policy for user
Current policy
management

Drop-down list for the new policy for user

management.

e Optional user management: It is the
responsibility of the user to enable user

New policy management on the device or leave the
device unprotected.

o Enforced user management: The user
management on the device is enabled and

cannot be disabled by the user.

5.3.1 EtherCAT

Follow the procedures to do EtherCAT settings.

1. Create a project with AX-3 series.

2. Open Network Configuration Editor.
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A2-E EtherCAT(CoE) Drive Rev4_SM., add it to the network configuration

window, as shown in the figure below.

Y 7 [Q] —A——— 4
A 5]
[All Vendors [~]

[7] Display All Versions

¢ & Product List
« W PLCs
I AX-3
v fl Ax8
4 @ Fieldbuses
4 O EtherCAT
4 @ ASD
@, Delta ASDA-A2-E EtherCAT(CoE) Drive Revd
@ Delta ASDA-A2-E EtherCAT(CoE) Drive Revd_DML
@, Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0.04
@ Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0.04
@, Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0.04_DML
@, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04
@, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04
@, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04_DML

% i oefia 01 8, Beckhoff Automation GmbH & Co. KG
AsoA-AzE H Asoa-aze i
ethercar sthercar ] ¥
(CoE) Drive ; (coE) Drive K j °. RI£C
= X

@ R2-EC
o & @ RTU-ECAT
Version: 4.7.0.0
5 EtherCAT Slave imported from Slave XML: Delta_ASDA2-
& E_rev4-00_XML_TSE_20160620.xml Device: Delta ASDA-A2-E EtherCAT(CoE)
Drive Revd

>

Figure 5 - 21: Adding device to network configuration

4. Connect the device to the network as shown in the following figure.

In the product list window on the right, select EtherCAT > ASD > Delta ASDA-
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Qg)':,:"
57
& o
(oo Y
_Linux_Sm
_Series
an

Delta

ASDA-A2-E
EtherCAT
(CoE) Drive
<7
R
&
O
L oq, ’

Delta
ASDA-A2-E
EtherCAT
(CoE) Drive

Figure 5 - 22: Connecting device to network configuration

Double-click on the master station node as shown in the following figure.
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EtherCAT
RS [ ModbusTee/Ethernetip
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&
AX_2OEPD Linux
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"

&) Network Scan

Cut
Copy
Set As Master / Scanner *

* Port 4 : EtherCAT
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Figure 5 - 23: Clicking on Master station

Result: Displays the EtherCAT master station.

6. Set the EtherCAT synchronization time and other required settings as shown in

the following figure.

| General
Sync Unit Assignment
| Log
EtherCAT 1/O Mapping
EtherCAT IEC Objects
Status

Information

EtherCAT. ~

[ Autoconfig Master/Slaves

EtherCAT NIC Setting
Destination address(MAC) FFFFFFFFFFFF [ Broadcast  [] Enable redundancy

Source address (MAC) Browse...

[00-00-00-00-00-00 |
Network Name

(@ Select network by MAC (O Select network by name

4 Distributed Clock Options

Cycle time 4000 s s Iq_ HHH
@

Sync offset 20 =~ %

[[] Sync window monitoring

Sync window 1 s us

Figure 5 - 24: Set EtherCAT synchronization time
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7. Double-click on the slave device to set the EtherCAT settings as shown in the
following figure.
& [d 0 (S =9
.'(r
£ | |
&
;r‘:‘
ASD-AZ- r[
!
¢
"‘9“
Figure 5 - 25: Click on slave device
8. Set the required EtherCAT settings as show in the following figure.
General Address Additional a
Autolncaddress [[] enable expert settings EtherCAT. ™
Process Data
EtherCAT address = [] optional
Startup Parameters
4 Distributed Clock
EtherCAT I/O Mapping Select DC e B S
EtherCAT IEC Objects Enable 4000 v Sync unit cycle (ps)
Status SyncOFZFan‘ SR
Information Sync unit cycle x1 2 cle time (ps
Syncl:

Figure 5 - 26: EtherCAT Setting
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NOTE: User can start programming later. It should be noted that place the
created POU under EtherCAT _Task, and use the motion function block to
write the program in the POU under EtherCAT _Task to avoid the motion

function block from running normally.

Devices > 2 X ] Motion_Pro x
= ) Unbbledid o PROGRAM Motion_Pro
= [{J Device (Ax-308EAOMA1T) B | VAR

MC Power_ 0: MC_Power;
END VAR

J8 Hardware Configuration
+ A Network Configuration
=80 pLC Logic
= I} Application
i) Lirary Manager
|E] PLC_PRG (PRG)
Task Confiquratio
@ im:::n = MC_Power 0
+ [ suitin_IO (Builtn_I0) i MC_Power e
_i Delta_LocalBus_Master (Delta LocalBus Master) o bRegulatorRealStace — 222
= ({J EtherCAT Master_SoftMotion (EtherCAT Master Soft 222 et e e | IR
= (@ ASD_A2_E (Delta ASDA-A2-E EtherCAT(CoE) Driy 11 22

Enable Busy — 777
WP SM_Drive_ETC Delta_ASDA_A2 (SM_Drive Error - 22?2
"3 SoftMotion General Axis Pool 22 ErrorID 222

bRegulatorOn

bDriveStart

Figure 5 - 27: EtherCAT added to device

5.3.2 MODBUS COM

Follow the procedures to do MODBUS settings.

1. In the network configuration window, select a MODBUS COM device. For
example: Modbus> Delta Modbus Slave COM Port, then drag/double-click this
device to add it to the network configuration window, as shown in the figure

below.
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[ Device @ Buitn_10

A, Network Configuration Editor X

(ANl Vendors

=l =

[7] Display Al Versions

Product List

4 W0 PLCs
[ AX-3
-l axs

4 9 Fieldbuses
I @ EtherCAT
I @ EtherNet/IP
4 @ Modbus

" Modbus Slave. COM Port

I @ Modbus TCP

Version: 1.0.0.0
A generic device that works as a Modbus Slave on a serial bus test.

Figure 5 - 28: Adding MODBUS COM

2. Connect to the MODBUS line, Set controller as MODBUS Master, and double-
click field device to open the parameter page.

g
o
Devce
Device
MODBUS_1
= Macbus
Slave COM Pont
Delta
Modbus
Slave COM
Port
o
b°° QO
\‘10“
A
o'%\,‘
&

Figure 5 - 29: Setting Controller
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A Metwork Configuration Editor
General

Madbus Slave Channel

] asp_az_m x

General Configuration

Slave Address [1..247] 1 E
Response Timeout [ms] | 1000 E

Maodbus Slave Init
Device Type

Status

Information

Standard Modbus Devices w

Figure 5 - 30: ASD_A2_M - General Configuration

For more information, please refer to 4.2.3 COM Port Setting and 4.3.2 COM Port

Setting setting.

5.3.3 MODBUS TCP

Follow the procedures to do MODBUS settings.

1. From the Product List Editor window, select one Ethernet device
Example: Controller > AX-8 > AX-8xxEPO and add it to the Network

Configuration Editor window as shown in the following figure.

Product List

EtherCAT

[l ModbusTCP/EtherNetiP

B Modbus
B canopen

4 [ Controller
e
I

4 W0 AX-308
0 AX-308EAOMAIT
4 m Servo Device
4 ASD-AZ
4 ASD-A2-E
ASD-A2-E
4 ASD-AZ-M
ASD-A2-M
4 [ Drive & Active Front End
« [ vFD-c2000

Ethernet_1

4[] EtherCAT
B vFD-c2000
4 9 CANopen
B vrFDoo7C23
A vrnnn7rd

Figure 5 - 31: Adding Ethernet Device
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2. Connect to the Ethernet line and Set AX-3 controller as MODBUS TCP Master

and double-click field device to open the parameter page.

AX-ZOEEADMAIT
[m]
Device

Ethernet_1

EtherCAT
M ModbusTCF/EtherhetlP
B Modbus

B canopen

Figure 5 - 32: Setting AX- 3 Controller

User can go to project tree to open the MODBUS TCP slave parameter.

Devices ~ 0

= Cooling =

+ m AX_8xxEP0_Series (AX-BxxEPQ Series)
= m Device (AX-30BEADMALT)
i Hardware Configuration
= A Network Configuration
A, ModbusTCP Filter
= [l PLC Logic
=1L} Application
m Library Manager
BF] PLC_PRG (PRG)
= @ Task Configuration
=% MainTask
& pLC_PRG
é?s mdbsEtherTask
+ ] Builtin_10 (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
= m Ethernet (Ethernet)
= m Delta_Modbus_TCP_Master (Delta Modbus TCP Master)

| m |De|ta_Modbus_TCP_SIave (Delta Modbus TCP Slave)

‘& SoftMotion General Axis Pool

A, Network Configuration Editor

General

Modbus Slave Channel

Modbus Slave Init

Status

Information

(7] pelta_Modbus_TCP_Slave x

General Configuration

Slave Address [0..247] |0 El
Response Timeout [ms] |1000 E
Port _502 E
Device Type Standard Medbus Devices

IP Address 192 . 168 . 1 . 1

[] Auto-Reconnect

Figure 5 - 33: MODBUS TCP Slave parameter
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For more information, please refer to 4.2.5 EtherNet Setting for AX-3 TCP port
setting and 4.3.4 EtherNet Setting for AX-8 TCP port setting.
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5.3.4 EtherNet/IP

Please follow the steps below to perform EtherNet/IP settings.

In the network configuration window, select an EtherNet/IP device.

Example: AS CPU > AS218RX, then drag/double-click this device to add it to the

network configuration window, as shown below.

A, Network Configuration Editor X ~  Product List Editor v 2 x
& 3 b 80 [G] —-* *
“““““ .

All Vendors

[7) Display All Versions

Product List
& m PLCs
4 @ Fieldbuses
6 EtherCAT
4 O EtherNetIP
4 © ASCPU

- ) : | 9, AS218PX

AS218RX

9, AS218TX
@, AS228P
9 AS228R
@ As228T
9, AS300N
@, AS320P
9 AS320T
G AS324MT
9, AS332P
@, AS332T
&2 CMC-EIPO1
£ CMM-EIPO1

Version: Major Revision=16#1, Minor Revision = 1641
S EtherNet/IP Target imported from EDS File
K 031F000E021500010001.eds Device: AS218RX

Figure 5 - 34: Add MODBUS COM device

Connect the Ethernet line. After the controller is set as the communication master
by pressing the right button, double-click the field device to open the parameter
tab.
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A, Network Configuration Editor X
(O Y

Voo +]
[7) Display Al Versions

Product List
™ PLCs
4 9 Fieldbuses
@ EtherCAT
4 9 EtherNetiP
4 G asceu

9 AS218PX
G AS218RX
9 AS218TX
9 AS228P
9 AS228R
9 As228T
S AS300N
9 AS320P
@ AS320T
9 AS324MT
9, AS33P
@ AS33T

£ CMC-EIP01

£3 CMM-EIPO1

Figure 5 - 35: Connect the Ethernet line

[{] EtherNet_IP_Scanner
General

Connactions
Assemblies

User-Defined Parameters
Log

EtherNet/IP I/O Mapping

Information

Bl Asa1sPx x

Address Settings

IP address 192 .

Electronic Keying
Keying Options
(O Compatibility check
(@) Strict identity check

[] check minor revision

168 . 0

Check device type ZI
EtherNet/IP IEC Objects [ Check vendor ID :799 ]
Status Check product code  [532

[ Check major revision 1 ]

.2

Ethen''et/IP

L]

Restore Default Values

Figure 5 - 36: General tab

For more information on AX-308E EtherNet/IP settings, please referto 4.2.6

EtherNet/IP Settings. For more information on AX-8 EtherNet/IP settings, please

refer to 4.3.5 EtherNet/IP Settings.
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5.3.5 OPC UA

In the AX series controller, the OPC UA server is included, and this service is used
through the client access to the control interface of the controller. The OPC UA
server communicates with the OPC UA client through a TCP connection. Therefore,
these connections must be checked separately for security to protect the client and
OPC UA user management with encrypted communication, thereby protecting the
OPC UA server.

OPC UA Server Support the following functions:

e Browse data types and variables

e Standard read/write

e Value change notification (for subscribed and monitored items)

e According to OPC UA standard, support Basic256SHA256 encrypted

communication.

5.3.5.1 Create OPC UA Access Settings in the Project

To use the OPC UA Server function, user must first create the OPC UA access function

in the project. The operation steps are as follows:

1. Create a new project in DIADesigner-AX.

2. In the project PLC_PRG program, create some different types of variables, as

shown below.

PLC_PRG X =
Device Application.PLC_PRG

Expression Type Value Prepared value Address Commen it E
& wvalt WORD 0 =
@ dwval2 DWORD 0
@ bval3 BOOL FALSE
+ @ aryvals ARRAY [0..20] OF B...

=

Figure 5 - 37: PLC_PRG Create variables in
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3. From Application adds a symbol configuration, Application > Add Object > Symbol

Configuration.
Devices > % x| 3 recrre x
= () Lnstedi2 - PROGRAM PLC_ERG
= [ Device (ax-308EA0MAT) 2 AR
o Hardware Configuration - wvall:WORD;

A, Netweork Configuration

= &l pLc Logic 5 bval3:BOOL;
€ aryvald:ARRAY[0..20] OF BYTE;
£ | Applicati 1 -
B pc

= @ ras B Paste | VAR
S K Delete
=&
4 Refactoring »
= (@ suittn_to &4 [ Properties...
(@ o1o @1
£ <Empty LE Add Object I 3 |[E Alarm Configuration...
([ Delta_tocam{ L) Add Folder... © Application...
( EtherCAT Ma (7" Edit Object @ Asis Group...
2 softotion G Edit Object with... & Camtable..
@ Login & CNCprogram.
CNC settings...
Delete application from device & ——

B®  Dats Sources Manager...

% DUT.

g External File...

@ Global Variable List..

] Image Pool...

=0 Interface...

@ NetworkVariable List (Receiver)
@ NetworkVariable List (Sender)...
T Persistent Variables...

&) Pou..

&) POU forimplicit checks...

’R Recipe Manager...

@ Redundancy Configuration.

™2 Symbol Cunﬁgurulion.! _|
() TextlList.. @
&) Trace.

#1  Trend Recording Manager...

£ Unit Conversion...

&)  Visualization...

@ Visuslization Manager...

Figure 5 - 38: Add symbol configuration

4. In the Add Symbol Configuration dialog box, select, Support OPC UA features and
click on Add button.
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Add Symbal Configuration X

®®  (reatearemote access symbol configuration.

Name

[5ymbol Configuration]

[ include comments in XML

Support OPC UA features

Client Side Data Layout
(O Compatibility Layout
(® Optimized Layout

% Cancel

-/
Figure 5 - 39: Add symbol configuration dialog

5. Open the symbol configuration setting interface and click compile: The created

projects and variables are displayed in the tree structure table below.

Devices v 3 x (8] PcPrG ® % Symbol Configuration X
= _)]wa*dll ¥ N view ~ [ Settings ~ Tools ~
= (@ Device (ax-308EA0MATT) Changed symbol coP® ~Fation will be transferred with the next download or online change
: ::r:z;ﬁ:::n Symbols [ Build } AccessRights  Maximal Attribute  Type
= @0 PLc Logic = |E] Constants
= ) Application # CompilerVersion ) VERSION
m Library Manager # RuntimeVersion " VERSION
[8) pLc_prG (PRG) =[] [8) 1oConfig_Globals
2 Symbol Configuration # EtherCAT_Diag » DL_BuitinlO_AX3.EtherCAT_Diag
= (@ Task Configuration # EtherCAT_ErrorLED_Handle » DL_BuitinO_AX3.EtherCAT_ErrorlED_Handle
@ EtherCAT Task # EtherCAT_Master_SoftMotion :" IoDrvEthercatlib.I0DrvEtherCAT
= & MainTask # Pulse_Output > DL_BuiltinIO_AX3.DMC_PO_SLOT_REF
&) pLc_prG # Pulse_Output_SYNC » DL_BuitInIO_AX3.Po_Sync
= (@ suitin_I0 (Buitin_10) # nloConfigTaskMapCount "5 DINT
(@ o1o0 pI0) # ploConfigTaskMap » POINTER TO loConfigTaskMap
K <Emoty> [E) Pc_pra
@ Deita_LocaiBus_Master (Deita LocalBus Masté * aryvald » ARRAY [0...20) OF BYTE
@ EtherCAT Master_SoftMotion (EtherCAT Mag # bval3 » BOOL
3 SoftMotion General Axis Pool # dwval2 » DWORD
# wvall » WORD

Figure 5 - 40: Symbol configuration setting interface

6. Check to allow the OPC UA client to set the monitored variables. Each variable
can set its read/write permission in the access permission field. After changing the

setting, it needs to be rebuilt and downloaded to the PLC host.
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|8 PcrrG
N view ~ [#¥Buid [ Settings ~ Tools ~

® 2 gymbol Configuration X

¥ There are 6 configured variables which are not referenced by the IEC code. Reading and writing to them may not have the desired effect(s). Remove...
Changed symbol configuration will be transferred with the next download oronline change
Symbols Access Rights | Maximal Attribute  Type Members
= [@ [5) constants
B ompilerVersion ) VERSION
74 ntimeVersion ) " VERSION
= [ E' IoConfig_Globals
[] # EtherCAT_Diag ) DL_BuiltinIO_AX3.EtherCAT_Diag
7] # EtherCAT_ErrorLED_Handle » DL_BuiltInIO_AX3.EtherCAT_ErrorLED_Handle
] therCAT_Master_SoftMotion " IoDrvEthercatLib.IODrvEther CAT
V" # Pulse_output » » DL_BuiltInIO_AX3.DMC_PO_SLOT_REF
B lse_Output_SYNC " DL_BuiltinIO_AX3.Po_Sync
;.&/ nloConfigTaskMapCount p ) DINT
ﬂ@’ ploConfigTaskMap % POINTER TO IoConfigTaskMap
= [¥2rPLC_PRG
7| # aryvald " 4 ARRAY [0..20] OF BYTE
V] # bval3 " " BOOL
V] # dwval2 £ 4 DWORD
V] # wvall " " WORD

Figure 5 - 41

7. Finally, download the project to the host.

: Change symbol configuration settings

5.3.5.2 Use UaExpert Client to Establish a General Connection

Use OPC UA Client to connect with AX series controller OPC UA server. Generally

unencrypted connection.

The following is an explanation of how to set UaExpert client. Other OPC UA Clients

are similarly set.

User can first go to UaExpert official website to register for free download.

Download URL : https://www.unified-automation.com/downloads/opc-ua-clients.html

1. Launch UaExpert ﬂ

2. Right-click Servers > Add: open the Add Server dialog.

332


https://www.unified-automation.com/downloads/opc-ua-clients.html

Chapter 5

DIADesigner-AX
u Unified Automation UaExpert - The Unified Architecture Client - MewProject
File Server Document Setti @
DB P @ K ||| <=
Project & X | Default DA View

Server

Node Id

Figure 5 - 42: Add Server

3. Click Custom Discovery > Double click to Add Server > to pop up the Enter Url
dialog box, enter opc.tcp://192.168.1.5.

Configuration Name |Unj.fied Antomation Demno Server]

Dimovery ] Advanced ]

+- ) Local

=% Local Network
+- &3 Microsoft Terminal Services
+#- &2 Microsoft Windows Network
+- &8 Web Client Network

= Custom Discover
II < Double click to Add Server... > *

() Recently Used

B enterunl ? *

Enter the Tl of a computer with discovery service munning:
| ope tep:192.168.1.5

)4 | Cancel

Authentication Settings

v Anonymous

Tsernaime ||
Pazzword | [~ Store
& Cerificate |Cu.ment1ymtsupporhed by UaExpert J

[v Connect Automatically

Figure 5 - 43: Enter Url Dialog box

4. After completing the previous step, the following screen will appear and AX308E

will be added under Project. If the encryption function is not used, the connection
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method will only scan out [No encryption] None-None. (No need to enter account

password and select encryption format).

B add Server ? X

Configuration Name | AX308E

Discovery | Advanced |

=9, Local
= % Local Network
= % Microsoft Terminal Services
= 2, opc.tep:/ftsclient
= % Microsoft Windows Network
# = DELTA
= % Web Client Network
-2, opc.tep/fidelta deltaww.com@SSL
=} ## Custom Discovery
< ] ver, >
=9, opc.tep://192.168.1.5
ER ¥ OPCUAServer@AX-308EAOMA1T

@ None - None
= () Recently Used
@ Unified Automation Demo Server

— Authentication Settings
& Anonymous
Username I
Password | I~ Store
Certificate IC\u*:e;';ﬂj-,l not supported by UaExpert _I

v Comnect Automatically

Figure 5 - 44: Connection display

5. Modify the connection content: Project > AX308E and click the right mouse

button > Properties.
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Project

= 3 Project
E} 3 Servers
RS @ (308E

Documents

[ Default DA 0

-5

= Remove

Connect

M Disconnect

! Properties... .

Figure 5 - 45: Modify connection content

6. Enter in Endpoint Url in the Server Settings dialog box

opc.tcp://192.168.1.5:4840.

Berver Information

Endpodnt Uil

Secuuity Settings
Security Policy

Aunthentication Settings
& Anonymons

Bl Server Settings - OPCUAServer@AX-308EAOMAT.. 7 X

Message Security Mode

|Nons ﬂ

[ope wp MR- S0OEAGHATT 4640 +— [13] 192.168.1.5

[Mome =

Teername |
-

I~ Store

Besson Settings

Session Name

C Centificate ICu.rfemly not supported by TaExpert

h‘l: TWTY3PC1346 Unified L utomation: TaExpert

o]

Cancel
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B server Settings - OPCUAServer@AX-308EADMAT... 7 >
Server [nformation
Endpownt Uil |opc.b:p:."."192.168.1 54840
Security Jethings
Security Policy |I\Ion£ j
Memage Zecurity Mode |Nom ﬂ
A nthentication Settings
f+  Anonmons
Teemame |
f'“
Password | [ Store
(T Certificate | Currently not supported by TaExpert J
Sesgon Settngs
Session Name hﬁ:TWTYSPCl346:Unjfiedﬂub3maﬁnn:Ua.Expert
0K | Cancel |

Figure 5 - 46: change Endpoint Url

7. Click Project > AX308E, then, right-click > Connect.

Project 5 X

= [ Project
= [1 Servers

= [ Documents = Remove

[0 Default DA View \\m
X

Disconnect

“4 Properties...

Figure 5 - 47: AX308E Connect

8. Change variable data status through OPC UA client.

Select the variable and drag it to the Default DA View, user can see the variable

information and status; double-click the variable Value column to modify the
value of the variable.
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5.3.5.3 Establish an Encrypted Connection

In order to encrypt data and securely exchange data with the client, the server needs
a certificate when establishing a connection for the first time, and the client must
classify this certificate as a trusted certificate. After the certificate is trusted, the
correct user account must be used to establish a connection. The following chapters
are the setting and operation instructions required for authentication, please set and
operate in order.

OPC UA Server Start certification

To set the encryption method of OPC UA Server, user need to use Matrikon ®
FLEX™ OPC UA Editor to configure the settings (DIADesigner-AX has been
installed in advance).

1. After the project is created, right-click Device > Add Object > Matrikon FLEX
OPC UA Server. In Matrikon FLEX OPC UA Server dialog box, Add Matrikon
FLEX OPC UA Server and click on Add button.

Devices v B X
=) Untitled? d
= () Device (AX-308EAOMAIT)
8 Hardware Configuration & Cut
= A Network Configuration By Copy
A, EtherCAT Filter B Paste
= 80 pLC Logic ¥ Delete
= £} Application -
) Lorary [2 Properties..
. PLC_PRG (PRG) 1] Add Object » | @ DeviceTrace..
- g&nﬁg{aﬁoﬂ ) AddFolder... External File...
\T_T: -
- ® shech T | AddDevice.. 4 Matrikon FLEX OPC UA Server...
&) pic_prG Update Device...
= @ Buitin_1O (Buitin_10) ] EditObject @
(@ o10 ©I0) Edit Object with...
@ peta_Localbus Master (elta Edit 10 mapping
[ Ax_308_series_EtherCAT_Maf )
9 Softhoton o Asds Podl Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode...
Reset Origin Device [Device]
Simulation

Figure 5 - 48: Add Object
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Result: The Project tree displays Matrikon FLEX OPC UA Server in the project list.

Add Matrikon FLEX OPC UA Server X
=) Untitled3 -

a Matrikon FLEX OPC UA Server - Device (AX-308EAOMAIT)
o Hardware Con ation
Matrikon FLEX OPC UA Server
Name of the OPC UA server: =/, Network Configuration
[Matrikon FLEX OPC UA Server A, EtherCAT Filter

= B0 PLC Logic

= ) Application

‘l m Library Manager

[E] rLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
= & MainTask
@] PLC_PRG
=@ Builtin_IO (Builtin_IO)

[ o10 OI10)
Delta_LocalBus_Master (Delta LocalBus Mastg
(@ Ax_308_series_EtherCAT_Master_SoftMotiof
2 SoftMotion General Axis Pool

Figure 5 - 49: Project tree display Matrikon FLEX OPC UA Server

2. Matrikon FLEX OPC UA Server Setting interface.

Matrikon FLEX OPC UA Server

General
Communication Settings
l Data Setup
’| Status
! : -
| st ® Matrikon'| FLEX
Hostname: m m Number of sessions: 1 >
N Server ey rat, me: [100 :
IP address Security policy: Basic256 Sha256
Port number: 4840 >

v Authentication: Anonymous
OPC UA Endpoint:

[] Reverse connect

| rarsr n ey nememmnrey v mssesmarey

Figure 5 - 50: Matrikon FLEX OPC UA Server Setting interface
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3. Set up the

network communication interface.

@ Matrikon'| <"

iE _,» Basic256 Sha2ss
e ) \\U Anomymoun

N

D Select network adapter

| cpswO 19216815 |

(o]

Cancel

Figure 5 - 51: Matrikon FLEX OPC UA Server Set up the network

communication interface

4. Setting complete screen. (Other fields do not need to modify settings).

@ Matrikon'| <"

cpswO Server cydic rate, ms: | 100 :
1 Basic256 Sha2s6
4840

Anonymous
opc.tcp://192.168.1.5:4840

Figure 5 - 52: Matrikon FLEX OPC UA Server Setup complete screen
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5. After setting, please download to the PLC host.

e Set user account password

The OPC UA Server account password used is the same as the account

password of the host encryption.

Set up two accounts:

1. Default account : Administrator

2. New account : guest

Device n
Communication Settings @ [ Device user: Administrator
Synchronized mode: All changes are immediately downloaded to the device.
Applications Users
Backup and Restore + 8 Adminstrator © Add..
+ 8 guest

’ © Import...

Synchronized Files
Edit...
Files
=}
Log
PLC Settings
PLC Shell
Access Rights
Groups
Symbol Rights S r—— 7y YL
+ @ derived from Developer

Runtime Clock Configuration " . ) ¢ Import...

8  has user member 'Administrator’
System Parameters + 8 Developer { Edit

= $8 Everyone
. . © Delete

Task Deployment 8 has user member 'Administrator

8  has user member 'guest’
Status + §8 Service

82 watch

Information

Figure 5 - 53: Set user account password screen
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e Trust Certificate Settings

Install the CODESYS Security Agent add-on. DIADesigner-AX is already

installed.

1. Click View> Security Screen.

View | Project Build Online Debug Toold

2 Devices Alt+0
) Pous Alt+1
B Modules Alt+2
Bl Messages Alt+3
[E Element properties
3®  ToolBox
Watch »

@ Cross Reference List
= Call Tree
7 Bookmarks
Breakpoints
& Call Stack
& Memory
Online Change Memory Reserve Settings
Start Page
| @ Security Scre&

= Store

Choose perspective »
Full Screen Ctrl+Shift+F12

)

Properties...

Figure 5 - 54: Trust certificate setting path

2. Select the Devices tab.

@ Security Screen X -

User @ || Information ', | Information  lssuedfor  lssued by Valid from  Valid ur

l:j Click the 'Refresh’ button to load the data. x
Project

i

Figure 5 - 55: Safety fence Devices tab
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3. Click . # , and select the controller Device in the left window: all services in the

controller that require certificates will be displayed in the right window.

9 Security Screen X

User @ || Information » | Information Issued for s
. U ‘ x . OPC UA Server (not available)
FILE & Own Certificates e » Encypted Application (not available)
Devices [# Trusted Certificates i # Enaypted Communication AX-308EAOMAIT Al
& Unstrusted Certificates 'Pf. Web Server AX-308EAOMA 1T Al
F& Quarantined Certificates
Figure 5 - 56: Show all credentials
4. Click | == to create a new certificate for the controller: make settings in the
following Certificate Settings dialog box.
Select OPC UA Server.
@ Security Screen X -
User @ | Information Information Issued for Is
8] | = @ evie e > | | [, opcua server (not avaiable) | |
i % Own Certificates = . Encrypted Application (not available)
Devices F& Trusted Certificates i % Encrypted Communication AX-308EAOMAIT Al
F#l Unstrusted Certificates 3 web server AX-308EAOMAIT A
[® Quarantined Certificates
Certificate Settings X
Key length (bit) 3072 v
Validity period (days) [355

@)

Cancel

Figure 5 - 57: Create a new certificate for the controller

Select Encrypted Application
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@ Security Screen X -
User @ | Information Information Issued for
#| = @ pevice @ % ) OPC UA Server OPCUAServer @AX-308F

Project B Own Certificates 41| L. Encrypted Applcation (ot avaiable) | |
Devices F® Trusted Certificates i %, Encrypted Communication AX-308EAOMA IT

[3 Unstrusted Certificates 1‘=. Web Server AX-308EAOMA IT

[% Quarantined Certificates

Certificate Settings X
Key length (bit) 3072 ~

Cancel

Validity period (days) e [365

Figure 5 - 58: Select Encrypted Application

5. Complete the OPC UA Server and Encrypted Application certificate.

User @ | information 12 | information bsswed for tssued by Valid from Valid until Thumbpant
8| = @ oo | [ cecuasever OPCUASErVErQAX-JSEAQMALT  OPCUASEVrGAX-0SEAIMAIT 1970/ EF 09:48:15 197002 EF 09048015 SCIFICOSSSECY7E0IB62106504 738

L ER Oun Certcates T Encrypted appacation AX-SIBEADMATT AX-SIBEATMA T ST EF GRS 712 EFOSBSS  BBSIAZSIEBSSFASEDEAI LA
Ileces T Trusted Certiicates B 8 erypted Communcation  axagsomam AX-30BEATMATT 1970/1)1 B 0:00:13  1970/4/31 1 08:00:23  S0BI6BDOFBLAICSDASEIETICESTS
[ s Certficates B vieb Server AX-FBEAMATT AX-FBEATMATT WL BT 080013 W0/U3L EF 08:00:13  S08368D9FB1ANCSDIISTCESTS

F Quarantined Certifcates

Figure 5 - 59: Complete OPC UA Server and Encrypted Application certificate

e Use Prosys OPC UA Client to establish an encrypted connection
Here with Prosys OPC UA Client _S@ Operation connection. User can first go

to the official website of Prosys OPC UA Client to register for free download:

Download URL : https://downloads.prosysopc.com/opc-ua-client-

downloads.php

1. Launch Prosys OPC UA Client
2. In the picture below (1) Disconnected, Enter the OPC UA Server IP address:

opc.tcp://192.168.1.5:4840
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I3 Prosys OPC UA Client — [m] X
Help
[ NewTad | +

+®
®
O

Disconnected opc.tcp/192.168.1 5.4B4q -+

Search Atributes and References "+ @
\ - N v

6 , | ReferenceType Target

Select server and connect

Figure 5 - 60: Enter the OPC UA Server IP address

a

3. Select the connection encryption method (@ rear, Security Settings

Window (only supports Basic256SHA256) check Show only modes that are
supported by the server.

)

Help
|' New Tab 1 +

Disconnected opc.tcp://192.168.1.5:4840 — urn:AX-308EAOMA1T:Delta%20Electronics %2C%20Inc.:AX-308EAOMA1T:OPCUA Server v - ﬁ &

Search ‘ Attributes and References | +

& =» ita =8 B Direct F v
, | ReferenceType Target
3 Security Settings X
Security Mode Security Policy
() None | 0K
) Sign ic1
e Sign & Encrypt . Cancel
e Basic256SHA256
I /| Show only modes that are supported by the server I
Select server and connect

Figure 5 - 61: Security Settings Windows
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@
4. Clickon @ 8| After, set the user account password > Apply, After setting,
click @ Connect.
(C]
Help
‘ New Tab ‘ +
| Disconnected opctcp://192 168.1.5:4840 — urn:AX-308EAOMA1T:Delta%20Electronics %2C%20Inc :AX-30BEAOMA1T:-OPCUA Server v —) a
‘ Search Aftributes and References | +
ReferenceType Target
@ User Authentication X
~ Anunymousr-Cenmcale and Private Key | Apply Cancel
Username Administrator Password ****
Selectserverandconnect || [T
Figure 5 - 62: Set user account password
5. Pop up the prompt window: no Server Allowed App Certificate.
Untrusted certificate error X

The server does not accept this application’s certificate.
Error=Bad_SecurityChecksFailed (0x80130000) "An error occurred verifying security.”

Close

Figure 5 - 63: Application certificate not allowed by server

6. Back to the Security Screen page, there is an untrusted certificate

ProsysOpcUacClient in Quarantined Certificates, drag this certificate to Trusted

Certificates.
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@ Security Screen X -
User @ | Information - =g w | Inf Issued for lssued by Valid f
-

|- @ oevice 7 )‘ LR ProsysOpclaClient  ProsysOpcUaChent ]mzn;s;
Pri 3
ot & Own Certificates { =
[® Trusted Certificates ai
Devices =
i Unstrusted Certificates
& Quarantined Certificates
@ Security Screen X -
User @ | Information 'l.' Information  lssued for Issued by
OJ = J Device * LN Integration Objects’ OPC UA Client Integration Obje
P =
e P& _Own Certificates = | Ty ProsysOpcUaClient ProsysOpcUaClie
- 3
Devices
[& Unstrusted Certificates
F¥ Quarantined Certificates

Figure 5 - 64: Drag untrusted certificates to Trusted Certificates

Client Reconnect to connect successfully. In the area (5), the tree structure

organization of information connected to OPC UA Server for reading and

writing is displayed. In the (6) area, the detailed description of the selected item

is displayed. User can also add a paged Data View to pull the devices that user

need to read and write to the page for monitoring.

User : Administrator

I3 Prosys OPC UA Client — O X
Help
| © opcussener@ax-308eA0MATT || +
Running X ﬁ & Administrator
Search ‘ Aftributes and References | +
Objedt i - Filters |s5al [aa Browse Direction  Forward v
» [ Types A
» B Views Attribute Value ,  ReferenceType Target
» Nodeld i=85 Organizes DeviceSet
NodeClass Object Organizes Server
BrowseName Objects HasTypeDefinition FolderType
DisplayName (en-Us) Objects
Description
WriteMask NONE (0)
UserWriteMask NONE (0)
EventNotifier 0

Figure 5 - 65: Administrator
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User : guest ( No write permission )

Help

Prosys OPC UA Client — O X
f OPCUASenver@AX-308EAOMATT 1+
Running opcicp /192

r X a gues+
Search Aftributes and References | DataView X | +

v [ Objects , Subscription Enabled /|  Publishing Interval (in milliseconds) 1,000 Subscription Settings...
¥ 9 DeviceSet

¥ iy AX-308EADMA1T
¥ & Resources
e

BEAOMA1T:Delta%20Electronics C%20Inc..AX-308EAOMA1T:-OPCUA:S

# Nodeld DisplayName Value DataType SourceTi ServerTi StatusCode MonitoringMo... Graph
29.05.2020 01:29:...  29.05.2020 01:29: GOOD (0x... Reporting »
29.05.2020 01:2! 29.05.2020 01:2! GOOD (0x... Reporting

EEED false Boolean

false  Boolean

Error X

0 Write failed: Error=ServiceFault Bad_UserAccessDenied (0x801F0000) "User does not have permission to perform the requested operation.”

Diagnostic Info:

Figure 5 - 66: Guest
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Chapter 6: HMI Interactive
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6.1 Overview

DIADesigner-AX supports export of variables to DIAScreen. User can define the
variables in DIADesigner-AX and export the xml file of Symbol configuration. Import

the xml to DIAScreen to communicate between controller and Delta HMI functions.

NOTE: HMI Tag sharing is supported only for DOP-100 series.

6.2 Export Variable

1. Open DIADesigner-AX > File > New project.

File | Edit View Project Build Online Debug
[[] NewProject.. Ctrl+N
@ Open Project... Ctrl+O

Close Project

@ SaveProject Ctrl+S
Save Project As...
Project Archive ’

Source Upload...

Source Download...

& Print..

Print Preview...
[ Page Setup..

Recent Projects »

Exit Alt+F4

Figure 6 - 1: New project

2. Right-click on Application > Add device > Select Global variable /ist.
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A project containing one device, one application, two empty implementations for PLC_PRG and Moh'on_Fl

Name |Unh‘ﬂed6 |
Location  |C:\Users\VIDA.CJ.LIU\Documents v..

[oc ][ o

=] New Project X
Categories Templates
{3 Libraries z
-Gl E‘h glh =
Project Project Standard
AX-308EAQ... AX-BwE... project

Figure 6 - 2: Creating New Project

Devices v & X (7 pevice | [{ BuitinDIO ' ({] Builtin_Pulse_Encoder
=3 Untitied I — —
= () Device (AX-8xxEPO Series) Builtln_Pulse_Encoder Parameters Parameter
= @0 pic Logic P ]| = (24 Pulse Encoder Parameters
= €} Application | Builtln_Pulse_Encoder 1/0 Mapping Y Yoty
@) Library Manager & Cut s # Puise Encoder input dird
8] PLC_PRG (PRG) B Copy _ # Puise Encoder Z Inversq
= LE Task Configuration i, Paste
& EtherCAT Task % Delete
= & MainTask
&) rc_PrG Refactoring »
() EtherCAT Master (AX-8xxEPD Seri Properties...
=2 Buitin — -
{# suiltin_DIO (Buitin_DIO) [—] Add Object » ‘ M Alarm configuration...
(# Buitin_Puise_Encoder (Buitln| = Add Folder... € Application...
2 SoftMotion General Axis Pool [7° EditObject @} Axis Group...
Edit Object With... @ Camtable..
@8 Login @& CNCprogram...
CNC settings...
Delete application from device é i
B® Data Sources Manager...
%¢ DUT..
&) ExternalFile...
Global Variable List... | ]
] Image Pool...

Figure 6 - 3: Adding Global Variable List

Result: Add Global Variable List displays.
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Add Global Vanable List

ﬂ Create anew global variable list

Name

Add Cancel

Figure 6 - 4: Creating New Global Variable List

3. Enter the required name and click Add.

Result: GVL is added in Application.

Devices v 3 X @ 6L x m Library Manager
=3 Untited1 o |2 8%
= i Device (AX-8xxEPO Series) -
= B0 Pic Logic Scope Name Address  Data type Initializa

= €3 Application 7| @ vAR GLOBAL  Axis_1_MC_Halt_Abborted BOOL
@ o ¢ @ VAR GLOBAL [Axis_1_MC_Halt_Busy ] BOOL
(@ Library Manager 3| @ VAR GLOBAL  Axis_1_MC_Halt_Deceleration LREAL
[E] PLC_PRG (PRG) 5| @ VAR GLOBAL  Axis_1_MC_Halt_Done BOOL
=@ Task Configuration 3| @ VAR GLOBAL  Axis_1_MC_Halt_Error BOOL

& EtherCAT Task 3| @ VAR GLOBAL  Axis_1_MC_Halt_ErrorID SMC_ERROR
= & MainTask 2| @ VAR GLOBAL  Axis_1_MC_Halt_Excute BOOL
&) pic_rrG 4| @ VAR GLOBAL  Axis_1_MC_Halt_Jerk LREAL
[ EthercAT_Master (AX-8xxEPD Series F| @ VAR GLOBAL  Axis_1_MC_Power_Busy BOOL
= % Buitin 12| @ VAR GLOBAL  Axis_1_MC_Power_DriveStart BOOL
@ Buitin_DIO (Buitin_DIO) 3| @ VAR GLOBAL  Axis_1_MC_Power_DriveStartRealState BOOL
@ Buitin_Puse_Encoder (Builtin_P| | @ VAR GLOBAL  Axis_1_MC_Power_Enable BOOL
Y SoftMotion General Axis Pool 14l @ VAR GLOBAL  Axis_1_MC_Power_Error BOOL

17| @ VAR GLOBAL  Axis_1_MC_Power_ErrorID SMC_ERROR
19| @ VAR GLOBAL  Axis_1_MC_Power_RegulatorOn BOOL
11 @) VAR GLOBAL  Axis_1_MC_Power_RequlatorRealState BOOL
16| @ VAR GLOBAL  Axis_1_MC_Power_Status BOOL

Figure 6 - 5: GVL added to Application
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4. Right-click on Application and select Add Object > Symbol Configuration.

File Edit View Project Build Online Debug Tools Window Help
NEF@ @ -~ L BBX AGNBE MY BT 8T ) X
Dewces » 8 X|| [ oewce x/[{ suitinDIO | Bultin_Puse Encoder
= ) Unotleds - :
= (5 Device (AX-BEPO Series) Communication Settings Parameter
= B Pictoge | X # Appkcaton Run Mode
- 0 Applcation % Cw # Seril Communcaton Mode
o
. Library Manager Ih §°PY
L!] PLC_PRG (PRG) 3 aste
= (@ Task Configuration | X Delete
g EtherCAT Task Refactoring 2
= ManTask
&) pcprc |R  Properties..
? :‘ dn ¥ o [T‘! Add Object » I M Alarm configuration...
: 3 </ S i) AddFolder... 1° Application...
) Buttin_Puse_Encoder (f ) £t Object @ AsisGroup...
2 softMotion General Axs Edit Object With... @ Camtable..
& Login “ CNC program...
i CNC settings...
Delete application from device | & po
{ &%  Data Sources Manager.
Parameters o: DUT..
11
JEC Objects r_’_l.j External File__.
| @ Global Variable List.
Task deployment ‘ €] ImagePool.
| =0 Interface...
@ Network Variable List (Receiver)...
Information ‘1 @ Network Variable List (Sender)...
1
|' T Persistent Variables..
(8] Pou..
/8] POU forimplicit checks...
‘ M Recipe Manager..
| @ Redundancy Configuration...
F: Symbol configuration...
(€] Textlist.

Figure 6 - 6: Symbol Configuration Window

Result: The Add Symbol Configuration window displays.
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Add Symbel Configuration

5 Create a remote access symbaol configuration.

MName

|S1fmbul Configuration|

[] Include comments in XML
Support OPC UA features

Client Side Data Layout
() Compatibility Layout
(@) Optimized Layout

Cancel

Figure 6 - 7: Adding Symbol Configuration

5. Select Include comments in XML and click Add.
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Add Symbol Configuration X

B8 Create a remote access symbol configuration.

Name
[symbol Configuration ]
l ] Include comments in XML |

[~ Support OPC UA features

Client Side Data Layout
(O Compatibility Layout
(® Optimized Layout

Figure 6 - 8: Adding XML

Result: A Symbol configuration is added to the application.

Devices >~ 1 x
=5 Untited1 -
= m Device (AX-BxxEPD Series)
o Hardware Configuration
= &. Network Configuration
A, EtherCAT Filter
=B PLC Logic
= a Application
@ on
m Library Manager
HF] PLC_PRG (PRG)
. :|Symbo| Configuration
= @ Task Configuration
¥ EtherCAT Task
=8 MairTask
8 pLC_PRG
m EtherCAT_Master (AX-8xxEPQ Series EtherCA
+-"% Builtln
3 SoftMotion General Axis Pool

Figure 6 - 9: Adding Symbol Configuration to Application
6. Click Build in Menu bar or
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Press F11 and select the respective GVL variable in the symbol list.

RG ¥ Trace ] Device 4] ASDA_A2_E_CoE Drive @] Visualization @ cwn ¥ 2 Symbol Configuration X ~
N view ~ |ﬁ|Buld |5etﬁngs ~ Tools ~
Changed symbol configuration will be transferred with the next download or online change
Symbols AccessRights Maximal Attribute Type Members Comment
& :E Constants
+ O[5 ew
& | _a IoConfig_Globals
+.[7] [E] 1oConfig_Globals_Mapping e =y i e e e 2ntan s s e
*-[C] [§] PLC_PRG Symbols Acces
+ [7] |g] Constants
ERFISIET L1
#-[7] [E] 1oConfig_Globals
+ [7] [£] IoConfig_Globals_Mapping
#-[7] [8) PLC_PRG
Figure 6 - 10: Build
7. Click Build in Toolbar > Generate code.
Result: It generates xml file in the assigned folder.
File Edit View Project | Build | Online Debug Toaols Window Help
=== % B2 Build F11 - ]
Rebuild
I 1
) | Generate ccud.e | | @ Buitn_pic
=13 Uhtitled] Generate runtime system files_..
=[] Device (AX-8xxEP0 Series Clean Ettings
=l Pic Logic Clean all
= O Application
g GV Barlurn and Dactnra

Figure 6 - 11: Generating Code

8. The XML file will be stored in the designated folder.
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E ER Documents

File Home Share View
« v A [H > ThisPC > Documents
. Custom Office Templates Date modified: 12/11/2019 12:04 PM
# Quick access I
[] Documents * . »
= My Received Files Date modified: 1/3/2020 3:14 PM
& Downloads * s
&= Pictures b 4
@ sample1.Device Application.xml Date modified: 1/24/2020 11:29 AM
@ OneDrive — Size: 111KB
[ This PC 7" samplel.project.~u Date modified: 1/24/2020 3:13 PM
Type: ~UFil Size: 62 b
“J 3D Objects e e 62 bytes
[ Desktop j sample1-AllUsers.opt Date modified: 1/24/2020 11:20 AM
5 Type: OPT File Size: 718 bytes
[%5] Documents.
& Downloads j sample1-Vishnudevi.Govindasa-DELTA.opt Date modified: 1/24/2020 11:20 AM
L) Type: OPTFile Size: 21.9KB
D Music
&) Pictures ID* samplel.project Date modified: 1/24/2020 11:18 AM
B video: Type: DIADesignerPlus project Size: 154KB

Figure 6 - 12: Sample Output

6.3 DIAScreen with PAC AX-8 Series

1. Launch DIAScreen.

Result: DIAScreen displays the home screen as shown in the following figure.

— Version: DIAScreen-0.3.105 6585
New file
+ HMI Model: PAC series, PAC_IPC_AX 65535 Colors.
Description
Open file

Recent opened fie

example
Version: DIAScreen-0.3.105 6685

HMI Model: DOP-100 series, DOP-107EG 65536 Colors

Description

Version: DIAScreen-0.3.105 8685
HMI Model: PAC series, PAC_IPC_AX 85536 Colors

Description

C:sersivishnudevi govindasa\Documents\PAC1 .dpa

HMI Model PAC series, PAC_IPC_AX 65536 Colors

Figure 6 - 13: DIAScreen Window
2. Click New file.

Result: A Project Wizard window displays as shown in the following figure.
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Project Wizard

%ies V| Model Type Resolution Caolor

PAC_IPC_AX 1024+ 768 65536 Colors

PAC_IPC_IMP 1024*768 65536 Colors
Project Name: | NewHII |
Screen Name: | Screen_1 |
Screen No. 1 |
Printer: [ NULL v|
System menu language: English v/
M Rotation: degree
Resolution: Custom v| [1024 |+ [768 ]

Back [ Wew ]| Camcel | Finish

Figure 6 - 14: Project Wizard
3. Select PAC series in Series and PAC_IPC_AX Model in Model Type.

4. Enter Project Name, Screen Name, Screen No., Printer, System menu

language, HMI Rotation and Resolution in the Project Setup box.Click Next.

Result: A Project Wizard window displays as shown in the following figure.
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fscies
| PAC series ™ Model Type Resolution Color

PAC_IPC_AX 1024 * 768 65536 Colors
PAC_IPC_IMP 1024 * 768 65536 Colors

Project Name: NewHMI

|
Screen Name: Screen_1 ]
Screen No. 1 ‘
Printer: [&NULL v
System menu language: English v
HMI Rotation 0 v degre
Resolution: Custom | [1024 ]+ 768 ]
B Next Cancel Finish

Figure 6 - 15: Creating New Project

5. Enter controller details and communication parameters and click Finish.

Result: A Communication Settings displays as shown in the following figure.

NOTE: Use New Network Link “* to add Ethernet if required.
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Project Wizard

- —

W Device Locathost
Ethernet1 B
L =
:
00-EtherLinkl i [ TCPIP <]
Communication Parameters
M Station o =
Controller P :COMPort | 192 . 168 . 0 . 1 |: [502 |3
Main | Extra
PLC Station |1 E”
Password | 12343678 |
Comm. Delay Time{ms) |o E”
Timeout(ms) |1ooo E”
Retry Count |2 E”
[]Optimize

Finish

Figure 6 - 16: Communication Setting

6. Click New HMI in the screen.

Result: User can view CODESYS in the project tree.
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Project o x
= MewHMI

& Screen

Eg..-jj Communication
@ Tag

----- ] Alarm

- Recipe

.[H8| History Buffer

..... & Multi-language
----- ﬁ Account Settings
..... A Configuration
..... 7] Text Bank

..... 4% Picture Bank

Figure 6 - 17: Project Tree

7. Click on CODESYS > Import icon > select the respective xml file > open.

(53

i File Edit View Element Screen Tools Options Window Help

AR = ARNOHQIB® :100% QICNONG! GC D € D i tanguagel
‘Uu “ 5 Arial ] AANA|A-B IV [@ 8= CECECIRCRONC
CAERE Qoansa@EONR L3S

i [ Bl | state selection... ~ |[*] 1[5 |3} 5 = _g : [Tg]
i - o
o 4 T saeens)” B0 Codesys x @ Open
et ) > >
=30 NewHM! S Eol e e A = > ThisPC > Documents v O P
- Screen ymﬁ o P 3 7
& jj Communication =-[i=| Application Organize v New folder ik v [N o
= GVL
Ta - A
S Alagrm ¥ Varl BOO. & Gk seas Custom Office Templates
[ Recipe ¥ Var2 INT HelpNDoc
i ¥ Va3 Realf  [Ed Documents # (2)My Data Sources
[H) History Buffer Y
@ Multi-language & Dovnloads # My Received Files
M Account Settings &=/ Pictures »* My Shapes
2/ Configuration Projectl
7 TextBank @ OneDrive S
roj
- z“;‘::’"k 0 This PC Project3
& Lo e %
@] Program 9 30 Objects Project4
(@] Main I Desktop Snagt
U b s WordToHelp
“| Docum
7 Desktop - Shortcut
& Downloads [’ sample1.Device.Application.xml
b Music v [ Untitled1.Device.Application.xml
File name: “ vI Codesys XML File(*xml) v

Figure 6 - 18: Importing XML file

Result: The Imported symbols appears on DIAScreen.
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i File Edit

=8 NewHMI
[]..E Screen

[]..-jj Communication
w Tag

2] Alarm

[].. Recipe

-[HB| History Buffer

..... @ Multi-language
..... ‘,@. Account Settings
..... # Configuration

..... 7] Text Bank

-5 Picture Bank

=~  Application

B

GWL
aa
Axil_MC_Halt_Aborted
Axi1_MC_Halt_Busy

Axi1_MC_Halt_Decelera...

Axi1_MC_Halt_Done
Axil_MC_Halt_Error
Axi1_MC_Halt_ErrarlD
Ao 1_MC_Halt_Execute
Axi1_MC_Halt_Jerk
Axi1_MC_Power_Busy

Axil_MC_Power_DriveSt...
A1 _MC_Power_DriveSt...

Axi1_MC_Power_Enable
Axil_MC_Power_Error
Axi1_MC_Power_ErrorlD

AXi1_MC_Power_Regul...

A4 RA, Moo [ |

ULINT
BOOL
BOOL
LREAL
BOOL
BOOL
SMC_ERROR
BOOL
LREAL
BOOL
BOOL
BOOL
BOOL
BOOL
SMC_ERROR
BOOL

LTt

Figure 6 - 19: GVL added to Application

8. Use any of the buttons on the element and double-click the element.

Example: Set fo on button shown in the following figure.

NOTE: User can choose the CODESYS parameter to connect with the

element.

361



Chapter 6 DIADesigner-AX

Figure 6 - 20: Creating Set to On Button
9. Select CODESYS in Link.

Result: CODESYS is linked with the element.

Input X J
Link: | Codesys ~ | :l
m Codesys Symbaols H
(® Devics (Word) Symbos Type
Device (Bif) B Application ~
B GVL
Internal Memory ( ..  aa ULINT
Axi1_MC_Halt_Aborted BOOL
Internal Memory § . Axi1_MC_Halt Busy BOOL
Constant o Ai1_MUC_Halt_Decelera.. LREAL
Axi1_MC_Halt_Done BOOL
- Axi1_MC_Halt_Error BOOL
e A 1_MC_Halt_ErrorlD SMC_ERROR
Signed Decimal - Axi1_MC_Halt_Execute BOOL
e A 1_NIC_Halt_Jerk LREAL
Unsigned Decimal o Aod1_MC_Power_Busy BOOL
Hexadecimal A 1_MC_Power_DriveSt..  BOOL
A1 _MC_Power_DriveSt..  BOOL
e A 1_MC_Power_Enable BOOL
m e A T_MC_Power_Errar BOOL
Aid AAT Dmnvime CovmellM ChAST CODDMD 4
1 E Def | % >
: [ ok ]| cancel

Figure 6 - 21: Linking CODESYS

362



Chapter 6 DIADesigner-AX

10. After configuration screen, click Download and choose the model to download

the screen.

0@ DIAScreen - NewProject - [Screen_1]

; File Edit View Element Screen Tools Options Window Help

§12 =« ||® Arial AACALL A A A :
ATE QANS 2R E0M 5 e

+ [} K} state selection.. ~ [P &1 [ 34 =|E§'

Figure 6 - 22: Download

[ PAC-AX, V1.0061.7 - p <

Servo_ON/ OFF MoveRelative_Run Halt_Run Stop

O0m

MC_MoveRelative_Distance | 0 _I MC_Halt_Deceleration I 0 _]
MC_MoveRelative_Velcity l 0 _I MC_Halt_Jerk I 0 J
MC_MoveRelative_Accleration I 0 J
MC_MoveRelative_Deceleration | 0 _I
MC_MoveRelative_Jerk I 0 —I

Actual Position I 0 I

Servo_ON L.]

Figure 6 - 23: Downloading Application

6.4 DIAScreen with PLC AX-308E Series

1. Launch DIAScreen.

Result: DIAScreen displays the home screen as shown in the following figure.
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u 3 Version: DIAScreen-0.3.105.6695
L

HMIModet: PAC series, PAC_IPC_AX 65536 Colors.

Description
Open file

Recent opened file

example

HMI Model: DOP-100 series, DOP-107EG 65535 Colors

Description

iN.dpa

HMIModel: PAC series, PAC_IPC_AX 65538 Colors

Description

Version: DIAScreen-0.3.105.6695

HMI Model: PAC series, PAC_IPC_AX 65538 Colors

Figure 6 - 24: DIAScreen

2. Click New file in the screen.

Result: A Project Wizard window displays as shown in the following figure.

Project Wizard n'

Model Type Resolution Color 2
1038Q 480° 272 65536 Colors
HUC series 103Wa 480272 65536 Colors
PAC series 105CQ 320" 234 65536 Colors
TP series 1078V 800 * 480 65536 Colors
107CV 800 * 480 65536 Colors
1070V 800 * 480 65538 Colors
Recant opened fie 107EG 800 * 800 65536 Colors
107EV 800 * 480 65536 Colors
107Iv 800 * 480 65536 Colors
107wV 800 * 430 85536 Colors
108IG 800 * 600 65538 Colors
110CG 800 * 600 65536 Colors
10es 1024 * AON RRRIA Calare ¥
Projact Name NewHMI
Screen Name: Screen_1
Screen No. 1
Printer | &6 NULL
System menu language English v
H\I Rotation: 0 v degree
S Feoh

Figure 6 - 25: Creating New file
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3. Select DOP-100 Series and the Required Model type in HMI list. Click Next.

Result: A Project Wizard window displays as shown in the following figure.

Project Wizard

— e

COomM1

= B

comz

Ethernet1

Back Next Caneel Finish

Figure 6 - 26: Communication setting

4. Click Ethernet1 > % jcon. Select CODESYS in controller. Click Import.
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Project Wizaed ﬁ
* [ —— .
) Device  Localhout
COoM1
> -
Lk Nows [Dutad
= s 1
v ® t 1 # Deita OVP TCP -
comz Cootrolier
Commuscstion Parameters
HMI Station o v
000“3 Controlier IP COM Port 192 .18 .0 . 1 w02 -
. Mamy
[ -
PLC Stateces ] =
Pasvwvword 12844678
Coman. Debay Tno{ms) 0 ¥
Tancoun(mm) 1000 :
Retry Cout v
v Optissize
Back New Cancel tenh

Figure 6 - 27: Selecting CODESYS

5. Click Controller drop-down menu and click Open.
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(]

COomM1

(Lo ]

Comz

- .

Ethernetl

J &
. | 4 & » ThisPC » Documents v O
Device  Locathos|
Organize « Mew folder
Ld [ =

Custom Office Templates
HelpMDoc
My Data Sources

~
3 Quick access
(0- EtherLinkl

|Z Documents

; Downloads My Received Files
&=/ Pictures ,ﬂMy Shapes
Projectl
@ OneDrive R
Project2
[ This PC Project3
J 3D Objects Projectd
I Deskicp Snagit
WordToHelp
|z| Documents
P Desktop - Shortcut
‘ Downloads |2 samplel.Device Applicationaml
D Music v || Untitled1.Device. Application.xml
File name: ~

Back Next Cancel

Wersion: DINScresn-0.3 105 6695

Search Documents 2
-~ [H 9
Codesys XML File(*xml) -
Open Cancel
T
Finish

Figure 6 - 28: Importing CODESYS

6. Use any button to set the input.

Example: Sef fo On is used in the following figure. Enter the required details.

Click OK.
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Setto On

State:

Language:

Languagel

Element deseription:

Set to On_001

Main Main-2 Text Picture

[ Memon
Write Address:
| {EtherLink1} 1@Appucatimm1_1.xﬂ|

Read Address:

|Nme |

Write Offset Address:

|None |

Read Offset Address:
|Nme |

Details Macro

Style:

Foreground Color:

Blinl:

Filled style:

Use Text Pic:

Coordinates

Standard ~
— -
No ~
Gradient ~
No ~

=

Figure 6 - 29: Set To On Button

Result: CODESYS is linked with the element.
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i100% [T

ofe

| | i Languagel | |
P16 |5 7 Avial - | IAdiAL AlA LA - ], [ (| ) (] T ]
M Wie E
{o- = B Kl state selection. = ¥ K '] y
[ screen_1 x Wain Main-2 Text Picture Details Macro Coordinates
Cli siia
[ Sereen e
-1 communication e Address Style: Standard
P Tag ‘lee E‘
/2] Alarm Foreground Color /-
L recise I ...
.. 08| History Buffer Input X
@ Muki-language
M Account Settings State: Link | EtherLink1 ~| H
2 ronter [CO
7] Text Bank Symbols Type H
=
43 Picture Bank L = Application o
T DIATag iguage: e GVL
= (@] Program Languagel 4 % aa ULINT
(8] Main ¥ Axi1_MC_Halt Aborted  BOOL
Project ¥ Axi1_MC_Halt_Busy BOOL
Element description: ¥ Axi1_MC_Halt_Decelera LREAL
saonsit | N ot il 00T
N 11_MC_Halt_Error
I Message | K1 > - % Axi1_MC_Halt_Execute BOOL
Message % Axi1_MC_Halt_Jerk LREAL
% Axi1_MC_Power_Busy B0OL
% Axi1_MC_Power DriveSt.. BOOL
% Axi1_MC_Power DriveSt.. BOOL
% Axi1_MC_Power Enable  BOOL
% Axi1_MC_Power_Error B00L
¥ AXi1_MC_Power Regul..  BOOL
& Avii RA- Drwer Bancla  BANI A
oy < >
s » [ = |
I

Figure 6 - 30: Linked CODESYS

7. After configuration screen, click Download and choose the model to download

the screen.

g DIAScreen - NewProject - [Screen_1]

: File Edit View Element Screen Tools Options Window Help

Figure 6 - 31: Download
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POWER Servo_ON/ OFF MoveRelative_Run Halt_Run Stop

O O]

MC_MoveRelative_Distance 0 J MC_Halt_Deceleration ‘ 0 J
MC_MoveRelative_Velcity 0 J MC_Halt_Jerk 0 J
MC_MoveRelative_Accleration 0 J
MC_MoveRelative_Deceleration 0 J
MC_MoveRelative_Jerk 0 J

Actual Position 0

Servo_ON [’]

Figure 6 - 32: Download Screen

6.5 Upload Download

The program files can be uploaded and downloaded in the PLC used by the HMI,
various running projects can be changed for different program requirements. Upload
and download the Application file in the AX series PLC used. After Clicking search,
the currently connected PLC device is automatically searched. After the search is

over, the searched files can be uploaded to the storage device.

To copy DVP and DIADesigenr-AX files from the storage device to the PLC, click

Download.

The Upload Download fetaure, currently supports the following hardware series:

e DOP-100 series
e AX-8 HMIAP

6.5.1 Upload

Follow the procedure to upload the Application file.
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1. Enter the system screen:

Press the blank area of the DOP-100 HMI or HMIAPP screen for more than 3
seconds, then click on the system setting icon to enter the system screen.

£
B3

Figure 6 - 33: Enter the system screen

2. Click on Upload/Download.

& pac-ax viom10.2 X

| )
E/ >

System Setting Up/Download System Info HMI Doctor

Figure 6 - 34: Upload and download
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3. Click on Transfer Mode: This item is for the Application file in the PLC used.
CODESYS Application file only supports Transfer Mode.

8 pac-ax, vionoz - B

PAC-AX - !EUp.Fannlnad ﬁHnme

v [m] _a

Standard Mode Bypass Mode Transfer Mode

Figure 6 - 35: Transfer Mode

4. Click on the CODESYS tab.

372



Chapter 6

DIADesigner-AX

[ pac-ax, vi.010.2

PAC-AX e« ®}up/Download

CODESYS
Boot APP (*.app)

|
®

W AX8

New..

=

E

- X

SBack ﬁHome

® GatewayIP  192.168.1.120 €D

Device

Figure 6 - 36: CODESYS tab
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Project Description
Boot APP
Path DOP supports USB flash drives.

AX-8 supports D:\Delta Industrial Automation\PLC-APP.

@

Refresh the Application file in the USB or D slot.

Gateway IP

IP Set up

Set the value of PLC IP.

=)

Search for PLC devices in the same network domain.

Download
El Download the App. file.
E Upload the App. file.

5. Upload the App. File.

The App file can be uploaded in two Methods:

Method 1:

Create .app file: Open the CODESYS project, click on Online > Create Boot

Application.
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Bl Cooling.project - DIADesigner-AX
File Edit View Project  Build GnlinelDehug Tocls  Window  Help

5= 3 ¥ 488 Login Alt+F3
Logout Ctrl+F3
Devi | Create Boot Application
=13 Cooling Download
= ﬂj Device (AX-8xxEPD Series) Online Change
o Hardware Configuration Source Download to Connected Device
+ ] i
A, Network Configuration Multiple Download...
=& pLC Logic
- I | Application Reset Warm
m Library Manager Reset Cold
BF] Motion_PRG (PRG) Reset Origin
@ PLC_PRG (PRG) Simulation
= @ Task Configuration .
Security 3
=& EtherCAT_Task
] Motion_PRG Operating Mode 3
= @ MairTask
& PLC_PRG

Figure 6 - 37: Create Boot Application path

Copy and save the .app and .crc files in the project directory to the following path:

e DOP-100 series: USB flash drive
e AX-8 HMIAP: Path D:\Delta Industrial Automation\PLC-APP

| Application.app
" | Application.crc

Method 2:
Follow the steps to upload the .app file directly via PLC.
1. Click on = icon to search the PLC device to be uploaded. The PLC needs to
be registered and activated in the CODESY'S project.
2. After finding the device, select the PLC device to upload the app. file.

3. Select the folder path to upload.
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4. Click on upload icon.
M Pac-ax, vio110.2 - X

PAC-AX e+ ™jup/Download

CODESYS |
Boot APP (*.app)

@

W Ax8

. ©

=

E

SBack ﬁHome

® GatewayIP 1921681120 @o

W Device
[0382.CO0A] DESKTOP-8FFCUOQ

4

2]

Figure 6 - 38: Upload

Result: Displays file upload success message.
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M pac-ax vi01102

PAC-AX ¢ ®Mjup/Download

| coDESYs |
Boot APP (*.app) @

v Y
New.. DESKTOP-8FFCUO

@ CODESYS file upload successfully

- x

eBack ﬁHome

® GatewayIP  192.168.1.120 )

OK

E

Figure 6 - 39: CODESYS file upload successfully

NOTE: After the upload is complete, there will be more .app files in the path.
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B pac-ax, vi.01102

| CODESYS |
Boot APP (*.app)

@

W Axs
Application.app
New..

PAC-AX ¢ ®}up/Download

=

E

- X

SBack ﬁHome

® Gateway P 192.168.1.120 €3

W Device
[0382.CO0A] DESKTOP-8FFCUO

Figure 6 - 40: After Successful Upload

6.5.2 Download

Follow the procedure to download the .app file.

1. Select the .app file to download.

2. Select the PLC device to be downloaded.

5
3. Click on download .
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[ Pac-ax vion0.2

| coDEsys |

Boot APP (*.app)

PAC-AX ¢ ®}up/Download

@

W Ax8

Application.app

Q@

=
©

E

x

SBack ﬁi—lome

® GatewayIP  192.168.1.120 €3

W Device
[0382.CO0A] DESKTOP-8FFCUO

2

Figure 6 - 41: Download

4. A message after the download is successful, the newly downloaded

Application program will run on the PLC.
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[ pac-ax, vi.0110.2 - X
PAC-AX e ®3up/Download eﬁack ﬁHome
| CODESYS |
Boot APP (*.app) @ ® GatewayIP 1921681120 €
' AXS I 1 — | E—
Applicat_ e
New..

@ CODESYS file download successfully

OK

E

Figure 6 - 42: CODESYS File downloaded successfully
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Chapter 7: Library Manager
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The library memory is the storage location of the upper programming system library

and related metadata. Insert any installed library into the project through the library

manager. When installing the library, there is a version manager to update the latest

library.

In addition to the pre-installed system and motion control libraries, user can also

create and edit more libraries.

7.1 Device Repository

Users can follow the steps below to install third-party device xml files.

1. Click on Tools> Device Repository.

&
1]

Tools ‘ Window Help

Package Manager...

Library Repository...

Device Repository...

[&]
@
14
L.

Visualization Style Repository...

License Repository...
License Manager...
Scripting

Firmware Update

Customize...
Options...
Import and Export Options...

Figure 7 - 1: Device repository

Result: The device storage library window pops up.
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3.:: Device Repository

Location [System Repository 20 l
(C:\ProgramData\Delta Industrial Automation\DIAStudio\DIADesigner-AX\Devices)

‘ gdit Locations... |

Installed device descriptions

lString for a fulltext search Vendor: | <All vendors> v

Name Vendor  Version Description
+ m Miscellaneous

+ ['_I-j Fieldbuses

+- [ pLcs

+ f SoftMotion drives

Nlnrstall...

[E51

Figure 7 - 2: Device repository window

2. Click Install in the device repository.

Result: The installation device description window pops up.

S Device Reposito Install Device Description
« « 4 [ > ThisPC > Local Disk (D) » XML »
Location System Repository v Edit Locations...
(c Data\Delta Industrial i 0\DIADesigner-AX\Devices) Organize v+ New folder

B 3DObjects A Name

Installed device descriptions [ Desktop

Beckhoff_EtherCAT_XML
|Smng for a fulltext search Vendor: | <all vendors> - | Install... I [ Documents

Name Vendor  Version  Description st ¥ Downloads

# (i) miscellaneous Sk D Music

+ [ Fieldbuses [&] Pictures

+ PLC:

@ s B Videos
+ @ softMotion drives

i Local Disk (C:)
= Local Disk (D:)
= https://ideltain.c

=¥ Network

v <

v ®| | Search XML ¥

= M @

Date modified Type

12-02-2021 15:24 File folder

>

File name:

v | | All supported description files ( v

Close

e |

Figure 7 - 3: Install device profile

3. Select the xml file of the third-party device to be installed> click Open.
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Result: The selected xml file has been installed in the device repository.

g’.: Device Repository

Location  System Repository v Edit Locations...
{C:\ProgramData\Delta Industrial Automation\DIAStudio\DIADesigner-AX\Devices)

Installed device descriptions

String for a fulltext search Vendor: | <All vendors> v Install...
Name A Uninstall
=4 XPlanar Export..

. |APS 1003-5000 Feedback
. APS1003-7000 Drive
= [ Beckhoff Automation GmbH & Co. KG - Drive and Axis Terminals (EL7xxx] ,,

< >

= @ C:\Users\vishnudevi.govindasa\Documents\My Received Files\Beckhoff_EtherCAT X...
& Device "APS1003-7000 Drive” installed to device repository.
& Device "APS1003-5000 Feedback™ installed to device repository.

Details...

Close

Figure 7 - 4: The xml file has been installed in the device repository

7.2 Library Manager

The library manager is responsible for managing the libraries used in user projects.
Display the library type and attributes according to the corresponding device. User
can use more libraries from the library repository, delete them or edit their properties.
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Devices » 8 X (i ubrary Manager x -
= T I~ (&3 Add Library X Delete Library % Properties T Details 5] Placeholders (fif Library Repository # icon legend.

= (@) Device (AX-308€AOMA1T)

Name Namespace Effective version
o8 Hardware Configuration

= A Network Configuration >
A, EtherCAT Fiter Y
= @ rLcLoge ol
= © Apphcation “ [l o

) Lorary Manager
] Motion_PRG (PRG)
#) rLc_pra (PRG)

= @ Task Configuration

= ) SM3_Basic ¥ A| Inputs/Outputs Graphical | Documentaton
+ 2 DataTypes X
+ £ Drivelnterf : Ry ol wonec
e MC_AbortTriggertroy

=) Globais s
- POUs FUNCTION_BLOCK MC_AbortTrigger
1 = LJ Additional
2 SoftMotion General Axs Pool [8) MC_AbortTrigoer This function block is designed for aborting function blocks that are connected to trigger events (e.g

+ (] Mc_DigitaicamSwitch L lantile

(8] MC_TouchProbe InOut
[E] SMC_StartupOrive Scope Name Type Initial  Comment
(E] SMC_VIRTUAL_AXIS Inout  Axis AXIS_REF_SM3 Reference to axis
# 2 Administrabive/Configuration Triggerinput | TRIGGER_REF Reference to trigger signal source
+ 1 cam Input | Execute BOOL FALSE  Rising edge: Starts the execution of the function
+ 2 Diagnostics block
v . Output  Done BOOL FALSE Latching has been aborted successfully
> Buae BAcL  lcaice Euasuding of finctlne hlack hae nat hasa

Figure 7 - 5: Library manager

The library manager lists all libraries integrated in the project for creating
applications. It provides information about the library type, its properties and content.
User can expand or collapse the list of integrated libraries, and edit the library

properties of non-dependent libraries.

The library manager contains three blocks :

e Upper block: List of integrated libraries.
e Lower left block: tree structure, all modules of the library are selected in the
upper view.

e Lower right block: the document of the module selected in the tree structure.

User can insert the library manager into the POU view or the device view. In this
way, a project can have an application and a library manager in each POUs view, or
a cross-application library manager. Regardless of the application, user can call the
library module of the library manager in the POUs view. The library module of the
library manager in the device view can only be called in the corresponding
application code. In addition, due to different library locations, library placeholders

behave differently during download.
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The library manager can be inserted into the POUs view or the Devices view. In this
way, a project can have one library manager per application and also one cross-
application library manager in the POUs view. The library modules of the linked
libraries in the POUs view can be called regardless of the application. The library
modules of the linked libraries in the Devices view can be called in the respective
application code only. Furthermore, placeholder libraries behave differently when

downloading depending on their positions.

Libraries that are linked to a specific version in the project also have a placeholder
for that version (placeholder library). User can define special placeholder resolutions.
User can also use the placeholder resolution that is defined for a device in the device
description or that is stored in the library repository for a library. The library manager
notifies about the actual placeholder resolution and shows the version that is used

when downloading an application (effective version).

If a library manager is linked cross-application in the POUs view, then user have
global access to its contents. If placeholder libraries are linked, then only the
placeholder resolutions in the device description or library repository are checked.

Normally, a library manager is linked in the Devices view. Then, only the application
code below it calls the library modules. Moreover, the special placeholder resolutions
are checked first for placeholder libraries. Only after that are the placeholder
resolutions checked that are in the device description or that originate from the

library repository.
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m Library Manager X -
|E3 Add Library X Delete Library ' ™f Properties 73 Details =& Download Missing Libraries | 5] Placeholders mubrary Repository P lcon legend...
Name Namespace Effective version
B- L
¥ |
h; CAA Memory, 3.5.12.0 (CAA Technical Workgroup) MEM 3.5.12.0
+ | CAA Net Base Services, 3.5.15.0 (CAA Technical Workgroup) NBS 3.5.15.0
+-|__ CAATypes Extern, 3.5.13.0 (CAA Technical Workgroup) CAA 3.5.13.0
¥
-
=
- |
+ | v
< >
Figure 7 - 6: Library manager
Project Description

font

Display in gray

The library is automatically added to the project through a
plug-in.

Display in black

The library is automatically added to the project through the

font add library command.
Name The name of the library definition
Namespace, used to uniquely access the contents of the
Namespaces library. The namespace is usually the same as the library

name.

Effective version

A valid version of the library. This library version is used in the
project.

Directory function

Project Description
This command opens the Add Library dialog box. In this dialog
Add library box, user can add libraries to the Library Manager and then

integrate them into userr application

Delete library

Remove the currently selected library from the project.

This command opens the properties dialog box for the library

Properties selected in the library manager.
Details According to controller and fieldbus classification

Download CODESYS browses the missing library on the download server
Missing of the specified project. Then user can download or install the
libraries library

Placeholders

This command will open a placeholder dialog box. This dialog
box displays information about the currently selected placeholder
library, convert the library version to another version.
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Project Description
Library To install or uninstall the library and define the address of the
Repository library.
The meaning of icon legend information
)
ibrary signed with a trusted certificate
L Lib igned with a trusted certificat
ibrary signed with a trusted certificate, but at least one
IEJAI'b igned with a trusted certificate, but at least
unsigned library is referenced.
L Library signed with private key and token
nsigned libraries, or libraries signed with untrusted or
L | Unsigned librari libraries signed with untrusted
Icon legend | expired certificates. For untrusted certificates, trusted certificate

commands are provided in the context menu.

Defined as optional and currently unavailable library

Library being determined

N ®

There is currently no license library for a valid license

The library symbol of the library that cannot be loaded
because the signature (encryption) cannot be verified.

7.2.1 Add Library

The following example shows how to add the Util library to userr application. User

can add various libraries to use in the device in this way.

1. Selectthe Library Repository.

2. Select Add Library to open the dialog box for adding library.
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m Library Repository X

Location System w Edit Locations...
(C:\ProgramData\DIADesigner-AX \Managed Libraries)

Installed libraries: Install...

Company | (All companies) e

- (Miscellaneous)
- Application

+-: Docs

- Intern

- System

+ o+ o+ o+ o+ o+

3. Use Cases

Find...

Group by category

Library Profiles... Close

Figure 7 - 7: Add library

Project Description

In the row above the library list, user can search for
String for a fulltext search.. | the library name or library module by entering the
appropriate string.

Appropriate library installed in the inventory
repository. For example, the choice of library is in the

Library device description or defined by the OEM. By default,
the displayed libraries are divided into several
categories.

Company Creator of the library.

Library Repository Open the Advanced Add Library dialog box

3= The displayed libraries are divided into several
| categories.

= The displayed libraries are listed in alphabetical order.

| Show all available libraries.
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e Function library
i) Add Library X

String for a fulltext search...

Library  placeholder

Company | (All companies)

+-- Application
+- Docs
;- Fieldbus
s CAN
;- Ethernet/IP
;- Modbus
|- PROFIBUS
| CommFB

| IoDrvCIFXProfibus - L
< >

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

Library Repository... Cancel

Figure 7 - 8: Function Library

Project

Description

Company

Filter the list by supplier

Group by category

Checked: Display the library in a tree structure.

Unchecked: Display libraries in alphabetical order in the
plane structure.

Display all versions

Checked: Show all versions of libraries. Version
specification **” means the latest version available in the
repository.

Unchecked: Only display the latest version of the library.
Multiple libraries can be selected in this display. To do this,
hold down the [Shift] key and select the entry.

Details

Details of library modules.

Library Repository

Inventory storage dialog box. More libraries can be installed
to the local system.
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e Placeholder

i) Add Library X

Hext searcn...

|String for a fullte

Library Placeholder
Placeholder name v
Default library
Company | (All companies) Y
- (Miscellaneous)
;- Application
;- Docs
;- Intern

£ System
;- Use Cases

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

Library Repository... Cancel

Figure 7 - 9: Placeholder

Project Description

The input field provides a drop-down list box for inputting
Placeholder name | the valid placeholder name read from the currently
accessible device description.

the company Filter the list by supplier

Checked: Display the library in a tree structure.

Group by category | Unchecked: Display libraries in alphabetical order in the
plane structure.

Checked: Show all versions of libraries. Version
specification *” means the latest version available in the
repository.

Unchecked: Only display the latest version of the library.
Multiple libraries can be selected in this display. To do this,
hold down the [Shift] key and select the entry.

Show all versions

Details Details of library modules.

For any reason, when the device defined by the resolution
Library is not available, CODESYS uses this library. In this way, the
current project can be compiled correctly.
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3. Enter the string Util in the search box to browse the library, select the Util
library, and click OK.

Add Library X
JUti|| e = @
Match Library
| utl
Advanced... Cancel

Figure 7 - 10: Util Library

4. The Util library has been added to the library manager and can be used in the

library manager.
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m Library Manager X
(&3 Add Library % Delete Library | Properties 73 Details 5] Placeholders nLibrary Repository @ Icon legend...
Name Namespace Effective version
& DL [ ]
% 10
2B 1
+ L_ SN a
-l sv 4
- sv 4
+ L SN H 4
3 (W sm3 tion = SM3 ormation, 4.6.1.0 (35 H 4.6.1.0
| Standard = Standard, 3.5.15.0 (System) Standard 3.5.15.0
+ [ uti =uti, 3.5.15.0 (System) | uti 3.5.15.0

Figure 7 - 11: Added the Util library to the library manager

7.2.2 Properties

Properties dialog box of the selected library is available in the library manager.

*NOTE: It is recommended for people with professional knowledge related to library

development to use.

Default library: ‘SM3_Basic, * (35 - Smart Soﬂwe‘

Visibility:
[C] only allow qualified access to all identifiers.

If the current project is referenced as a library by another project:
[] Publish all IEC symbols to that project as if this reference would have been included there directly.
[] Hide this reference in the dependency tree.

[[] optional (if the library is missing, no error will be reported).

Properties - #SM3_Basic X
General:
Namespace: l

Figure 7 - 12: Library Properties
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Project

Description

General

Namespace

Display the current namespace. By default, this is the same
library name, unless user explicitly define different standard
namespaces when creating library information in the
project. User can change the namespace of the local
project in the Properties dialog box.

Default library

If user have just selected the library placeholder in the
library manager, when no other resolution can be defined,
then this field contains the name of the library to replace
the placeholder

Version

Specific version

To use this version is to select the desired version from the
list.

Newest version
always

Always use the latest version of the library found in the
library's database. If a new version of the library is
available, the library module can actually be changed.

Visibility

Only allow qualified
access to all
identifiers

Library modules (and variables) can only be called in the
project using the pre-name space path.

If the project is
referenced as a
library by another
project

It makes sense to change the following settings only when
a library is created using the project and therefore another
library project is opened. In this way, the selected library
will be referenced in the new library.

Publish all IEC
symbols to that
project as if this
reference would
have been included
there directly

As a container library, the selected library makes the
contents of the referenced library visible at the top level (a
higher level in the project).

Requirements: Use the library project to create a container
project. The container library does not implement its own
modules, but specifically references other libraries. It is
bundled with libraries. User can use container libraries
wisely to bundle multiple libraries in a project (in the
reference). This option must be enabled for each library
reference.

Hide this reference
in the dependency
tree

The selected library is not displayed as a library reference
in the library manager (appears later in the project). The
library is a hidden reference.

Warning: If there are compilation errors caused by hidden
library errors, it may be difficult to detect these errors.

Optional

The selected library is considered an optional library. When
downloading a project that references the library, even if
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Project Description

the library is not available in the library repository, no errors
will be reported.

7.2.3 Placeholder

The placeholder describes the configuration and the target device of the library, or
has not been defined (free Placeholder). The user can transfer each placeholder

version to another version of the library.

Placeholders X
Mame Library Info A
3SLicense 3SLicense, 3.5.14.0 (35 - Smart Software Solutions GmbH) Resolved by licensing r
BreakpointLogging Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) Resolved by library prc
CAA Behaviour Model CAA Behaviour Model, 3.5.11.0 (CAA Technical Workgroup) Resolved by device
CAA Callback CAA Callback Extern, 3.5.11.0 (CAA Technical Workgroup) Resolved by device
CAA Device Diagnosis CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup) Resolved by device
CAA FB Factory CAA FB Factory, 3.5.13.0 (CAA Technical Workgroup) Resolved by device
CAA MemBlockMan CAA Memory Block Manager Extern, 3.5.13.0 (CAA Technical Workgroup) Resolved by device
CAA ResMan CAA Ressource Manager Extern, 3.5.11.0 (CAA Technical Workgroup) Resolved by device
CAA Tick CAA Tick Extern, 3.5.7.0 (CAA Technical Workgroup) Resolved by device
CAA Tickltil CAA TickUtil Extern, 3.5.7.0 (CAA Technical Workgroup) Resolved by device
CAA Types CAA Types Extern, 3.5.13.0 (CAA Technical Workgroup) Resolved by device
CBML Common Behaviour Model, 3.5.15.0 (35 - Smart Software Solutions GmbH) Unbound placeholder
CmpApp CmpApp, 3.5.15.0 (System) Resolved by device
CmpAsyncMgr CmpAsyncMgr, 3.5.15.0 (System) Resolved by device
CmpBinTagUtillec CmpBinTagUtillec, 3.5.5.0 (System) Resolved by device
CmpChannelClientlec CmpChannelClientlec, 3.5.11.0 (System) Resolved by device
CmpCodeMeter
CmpEventMgr CmpEventMar, 3.5.14.0 (System) Resolved by device
< >

Cancel

Figure 7 - 13: Placeholder

Project Description

Name Placeholder name

The library version currently valid for the project. Double-
click the item to display a selection list with available library
versions, user can select the version that needs to be used
in the project.

Library
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Project Description
CmpApp, 3.5.15.0 (System)

Other versions of CmpApp
3.5.140
3.5.13.0

Other library...

Placeholder device type:

« Device analysis: Solve by device description
Info « Library configuration file analysis: resolved by the
database configuration file.

e Solved by XXX configuration file: Solved by <specific
library>

The placeholder function can mainly convert the currently used library version to the
required version. The main functions are as follows:

1. If a specific version is assigned to the placeholder library through the

placeholder dialog, the project will apply this version.

2. If a specific version is not defined, it will check whether the version is specified

in the device description of the app.
3. The library configuration file will be checked for version definitions.

4. Shown in the library manager below the active version.

7.2.4 Resource Library

Resource library defines which libraries have been installed on the local system and
can be used in the application, and new libraries can be installed and used in the

application through the interface.
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m Library Manager X
|E3 Add Library X Delete Library | “5f Properties 73 Details 5] Placeholders m Library Repository @ Icon |

m Library Repository X

Location | System v Edit Locations...
(C:\ProgramData\DIADesigner-AX \Managed Libraries)

Installed libraries: Install...
Company  (All companies) b

5= (Miscellaneous)
;- Application

= Docs

;- Intern

Et System

U SR S S

; = Use Cases

Find...

Group by category

Library Profiles... Close

e - - SR RS sy -

Figure 7 - 14: Resource Library

Project Description

Display the directory on the local system where the library
Location file is located. The libraries in this location are listed in the
installed libraries area.

Edit Locations Open the Edit Repository Location dialog box

Company List of companies supported by the library.

Open the Select the library to install dialog box. Possible
screening procedures:
e Compile CODESYS library file (* .compiled-library).
Install e« Compile CODESYS library file (* .compiled-library-
v3) ab V3 SP15
e Library files (*.library) are used for library projects
that have not yet been compiled

. Allfiles (*.*)

Uninstall Uninstall selected library
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Project Description

Opens the default dialog box for saving library projects to
the local file system. The file type isLibrary files (*.library),
Compiled library files (*.compiled-library), or Compiled
library files (*.compiled-library-v3).

Export

Search libraries and function blocks. Open the Find Library
dialog box. When entering a string in the input box,
CODESYS will display the library found with the
corresponding string.

Find

Open the detailed information dialog box, which contains
detailed information about the selected library version in the
library's project information. User can find the following
information by clicking More in the details dialog:

e Size: in bytes

e Created: Date of creation

e Change: Last change date

o Last Visited: Date

o Attributes

o Attributes

For the selected library, the dependency dialog box will
open, showing dependencies on other libraries. Display the
title, version and company referenced by each library.
References that function through placeholders will be
displayed according to the following syntax: #<placeholder
name>.

Details

Dependiencies

o Startup: group by library category
« Not activated: sorted alphabetically
Group by category

The category is defined by the external description file
"* libcat.xml".

The following describes how to install the library in the Library Repository.
1. Select Libaray Repository and open it in the editor.

2. Select Install, select the library to be installed. User can choose the file format

here.
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ml Library Repository X

Location System v Edit Locations... !
(C:\ProgramData\CODESYS \Managed Libraries)

Installed libraries: Install...
Company  (All companies) v Uninstal
UITINS
+ %: (Miscellaneous)
o o Export...
+ 5 -° Application
+ ;_ Intern
+. 1% System
+ .- UseCases
Find...
Details...

Trust Certificate

Group by category

Dependencies...

I Library Profiles... Close

Figure 7 - 15: Install library

After the installation is complete, the new installation library will appear in the

resource library.
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m Library Repository s
Location System v Edit Locations...
(C:\ProgramData\DIADesigner-AX \Managed Libraries)
Installed libraries: Install. ..
Compan i v
pany (Al companies) e
+ L! DL_LogDmp Delts Electronics Inc ~ "
£ OL_LRC Deita Fectronics i =
£ [ oL_MemRW  Deltz Blectronics i
#- [l oL_ModbusComMaster  Delta Electronics Inc
+- [l oL_ModbusTCPMaster  Delts Electronics nc
= [l oL_MotionControl  Delta Electronics I
0.5.5.0
1l_ Find...
[ 05.1.0
+ L! DL_MotionControllight ~ Delfa Electronics Inc Details. ..
+ ! DL_MotionControl_Bror  Delts Blectronics Inc
3. ni M nalts Elartranice i v Trust Certificate
i
Group by category dendies...
Library Profiles... Close

Figure 7 - 16: New installation library

User can export the library from the resource library and save it as a file to the hard

drive.
1. Open the application library manager in the project.

2. Select a library in the library manager and click Export. The Export Library
dialog box will open.
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ml Library Repository X

Location System v Edit Locations...
(C:\ProgramData\DIADesigner-AX\Managed Libraries)

Installed libraries: Install...
Compan i
pany | (All companies) ~ kel
| 0550 ~
[ 05.1.0 e

+ [! DL_MotionControllight  Delts Flectronics inc
= [! DL_MotionControl_Bror  De/fs Blectronics Inc

L 955.0
[ 0510
+ L.DLiMov Delta Electronics Inc Fod
3= ind...
+ 5-° Application
+- = pocs Details...
+. 3= Intern -
= Pz Cuctam v rust Certificate
~/| Group by catego .
P oY gory Dependendies. ..
Library Profiles... Close

Figure 7 - 17: Library selection

3. If the selected library is not only linked to the project in the form of a compiled
library, but also linked to the project in the original format, both file types are in
the file type drop-down list. Otherwise, the filter will automatically display the

available types: "*.library or *.compiled-library.

4. Select the file type and storage location, and then click Save to export.
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m Export Library X

« Tt « Runtime Workshop > Motion v

(l
o)

Organize v New folder S - (2]
B 30 Objects o Name Date modified Tvpe
B Desktop

: Documents
¥ Downloads
) Music

& Pictures

B Videos

s Local Disk (C2)

= Local Disk (D:)

@ Network
v £ >

File name: DL_Mo!vonComroI_Euor.compuled-‘lnbra5'~ge3?;.comprléd~ library

Save as type:  Compiled library files (*.compiled-library) v

A Hide Folders Cancel

Figure 7 - 18: Export Library

7.3 Package Manager

DIADesigner-AX provides a package manager whose functionality extends the
standard installation through DIADesigner-AX additional functions and configuration
settings. The package manager is located in Tools > Package Management. The
concept is similar to the typical Windows installation mechanism. The package is a

ZIP file with a *.package file extension.
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¥ Package Manager X

Currently installed packages

Refresh Sortby | Name o Install...
Name Version Installation date  Update info License info
& CoDESYs SoftMotion 4.6.1.0 2020/10/5 Free version 4.8.0.0 available! Searching...
Updates

Search Updates

CODESYS Store

CODESYS Store

[] pisplay versions Search updates in background Close

Figure 7 - 19: Package manager

The possible package components include the following items that can be installed:

e Plug-in

e Library

e Description of the device

e Supplier’'s description

e Configuration

e Configuration information

e Configuration changes

e File

e Function table, toolbar, keyboard shortcuts and view configuration extension
e Description module

e Complete menu configuration of special profile

e Complete toolbar configuration for special profile

e Complete keyboard configuration for special profile
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e Options

e Library configuration

9 Package Manager X
Currently Installed Packages
Refresh Sortby  Name ~ Install...
Name Version Installation date ~ Update info
@ AX-8xxEPO Linux Series 1.0.0.0 2020/5/1
@ AX-8xxEPO Series 1.0.0.0 2020/7/16
&* copEesys softMotion 4.6.3.0 2020/7/15 Free version 4.8.0.0 available Update
ates
@ Delta_AX-308EAOMA IT_Package 0.40.3.0  2020/7/16
@ Delta_MotionControlLight_Package 0.5.50  2020/9/30 Search Updates
ﬁ HMI Example 1.0.0.0 2020/8/18
@ MotionControl_ReleaseV0.5.3.0_20200703 0.5.3.0 2020/7/17
CODESYS Store
CODESYS Store
< >
[[] pisplay versions Search updates in background Close

Figure 7 - 20: Package manager

Project

Description

Currently installed

The list of installed packages includes: name, version,
installed data, update information, authorization
information. If the package comes from the CODESYS

Packages Store, it will be marked with a red package symbol instead
of a yellow symbol.
Refresh Update list
Browse the packages in the file system and select the
package to install.
The standard file types are *.package.
Install After selecting the package, the installation steps are

shown as follows:

« Installation-License Agreement
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Project Description

Show package checksum in installation protocol
dialog.
Only displayed if the package contains a license
agreement.
o Choose installation type
o Fullinstallation: install all components

o Typical installation: install the standard set
from the components defined in the package

o Installation-target system version: select which
existing target system version to update through
package installation. User must select at least one
version profile

Uninstall selected package

o If the display version is not started, CODESYS
uninstalls all versions of the selected package

« If the display version is activated and user select the
highest level package node, CODESY'S will uninstall
all versions of the selected package

Uninstall

If the display version is activated and user select a package
version, CODESYS will uninstall that version exactly.

Use the following options to open the details dialog of the
selected package:

o Package details
o Name: The name of the package
o Version

Details o Checksum: packaged SHA-1 CRC
o Supplier
o Copyright
o Description
o Installation date

e License Agreement

Updates

Every time the programming system is started, CODESYS

Search Updates automatically searches for updates every hour.

Install the update package with the help of the dialog
Download download package. To do this, click the download and
install button in the dialog download package.

CODESYS Store Link to the homepage of the CODESYS store

Display versions Show all versions of installed packages.
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Project

Description

Search updates in
background

Search for updates of the selected package on the system

and in the CODESYS Store.

CODESYS displays the list of found update packages in
the update information bar.

The steps to install a package are as follows:

1. Tools > Package Manager.

Tools | Window Help

Package Manager...

= wmPpaR

Library Repository...
Device Repository...
Visualization Style Repository...

License Repository...

License Manager...

Scripting »
Firmware Update

Customize...
Options...
Import and Export Options...

Figure 7 - 21: Install a package path

2. Click Install, select the package user want to install and open it to install.
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¥ Package Manager X

Currently installed packages

Refresh Sortby  Name ~ Install...
Name Version  Installation date  Update info License info
& CoDESYs SoftMotion 4.6.1.0 2020/10/5 Free version 4.8.0.0 available! Searching...
Updates

Search Updates

CODESYS Store

CODESYS Store

[] Display versions Search updates in background Close

Figure 7 - 22: Installation Package

3. In the open dialog box, select a package from the file directory, and then click
Open, the installation step will start, and the installation is complete, select
Finish.
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¥ Open

€ i « Runtime Workshop > Motion v &

o Name Date modif

B8 This PC
B 30 Objects No items matct
B Desktop
= Documents
& Downloads
d Music
= Pictures
B Videos
s Local Disk (C:)

- Local Disk (D)

¥ Network

File name: _ vl Package (".package)

coe

Organize « New folder v ™ ©

v

Figure 7 - 23: Open Window

¥ Installation - Choose Setup Type

MotionControl_ReleaseV1.0.0.0_20201008 [1.0.0.0]

(O Complete setup
All package components will beinstalled.

(®) Typical setup
The most commeonly used package components will beinstalled.

Cancel Next >

Please selectthe typeof setup youwould liketo perform. ZD

Figure 7 - 24: Software package successfully installed
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Uninstall a package:

1. After selecting the package to be uninstalled, click Uninstall.

2. User will be guided through the process of uninstalling the package.

9 Package Manager X

Currently installed packages

Refresh Sortby | Name ~ Install...

Name Version  Installation date  Update info Uninstall...

& CoDEsYs SoftMotion 4.6.1.0 2020/10/5 Free version 4.8.0.0 available! Details
gl MotionControl_ReleaseV1.0.0.0_20201008 1.0.0.0 2020/10/12

Updates

Search Updates

CODESYS Store

T

CODESYS Store

< >

[~ Displayversions ¥ Search updates in background Close

Figure 7 - 25: Remove a package
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