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Chapter 1 DIADesigner-AX

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 a convenient and efficient development environment.
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1.2 DIADesigner-AX overview

DIADesigne-AX provides:

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.
Two built-in configurations:

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

manage parameters.

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.

Support PLCopen POUs for single and multi-axis movements
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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
e 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: Installation and uninstallation
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2.1 System requirements

The following table lists the system requirements to run DIADesigner-AX.

Item System Requirements

Operating System | Windows 10/11 (64-bit)

Intel Celeron 540 1.8 GHz (min.)

CPU Intel Core i5 M520 2.4 GHz (min.)

Memory 4 GB or above

Hard Disk Drive 10 GB or above

Monitor Resolution: 1920 x 1080 Pixels recommended

Keyboard/Mouse | General keyboard mouse or Windows-compatible device

PC interface EtherNet, USB, Serial port (depends on product interface)

Software Need to install Microsoft .Net Framework 4.6.2
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2.2 Install, uninstall, and update DIADesigner-AX

This chapter introduces how to use DIAlnstaller to install, uninstall, and update
DIADesigner-AX.

2.2.1 Install DIADesigner-AX

DlAlnstaller is used to easily download, install, uninstall, and update all DIAStudio
software. You can download DlAlnstaller from diastudio.deltaww.com. For more

information about DIAInstaller, see DIAInstaller User Manual.
Prerequisites

e DIAlnstaller is installed.
To install DIADesigner-AX

1. Open DIAlnstaller.

2. Click 2 atthe upper-right corner to sign in.
3. Go to All Apps and find DIADesigner-AX.
4. In Available Versions, select a version.

5. Click * and then select Install.
6. In the DIADesigner-AX dialog, follow the on-screen instructions to complete
the installation.

Note:
1. You can click Updates to check if there are any new versions or patches.

2. You can configure the settings of DIAInstaller by clicking &



https://diastudio.deltaww.com/
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2.2.2 Uninstall DIADesigner-AX
Follow the steps to uninstall DIADesigner-AX in DIAlnstaller.
To uninstall DIADesigner-AX

1. In DIAlnstaller, go to Installed, and select Uninstall.

2. Inthe DIADesigner-AX dialog, follow the on-screen instructions to complete

the uninstallation.
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2.2.3 Update DIADesigner-AX
Follow the steps to update DIADesigner-AX.
To update DIADesigner-AX

In DIAInstaller, go to Updates.
Find DIADesigner-AX.
In Available Versions, select a version.

B h =

Do one of the following:
e Select Update and then follow the on-screen instructions to complete
the update.

e Click * and select Download to download the installation file to the
local path, and then select Show in folder to find the .exe file to install.




Chapter 3 DIADesigner-AX

Chapter 3: Getting started with DIADesigner-AX
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3.1 Supported devices

DIADesigner-AX v1.4.0 supports the following devices. Refer to the device

documentation for more information on the devices.

Type Product Series
AX-8xxEPO Linux series
AX-8xxEPO Windows series
- Motion PLC: AX-308EAOMA1T, AX-308EAOMA1P,

AX-364ELAOMA1T, AX-304ELAOPA1T,
AX-304ELAOPA1P, AX-316EAOMA1T
Logic PLC: AX-300NAOPA1, AX-324NAOPA1P

AC Motor Drive

C2000 plus series, MS300 series, MH300 series, CH2000

AC Servo Drive

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

Remote I/O

EtherCAT: R1-EC series, R2-EC series, RTU-ECAT
series.
EtherNet/IP: AS 200 series, AS 300 series.

11
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3.2 Device and function guide

The devices and functions supported by DIADesigner-AX v1.4. 0 are shown in the

following table. Subsequent versions will gradually increase device support and

features.
Communication Network Hardware Parameter .
Setup Configuration | Configuration Setup AR 321
Controller Ch.4 Ch. 3.31.7
AC Motor Sec
Drive Sec 6.3 Ch.6 Ch.5 3.31.2
N/A
AC Servo N/A
Drive
Download
Controller CODESYS Development System > Updating an Application on the PLC > Execution of a
Download
AC Drive Link:
https://help.CODESYS.com/webapp/ cds performing a download;product=CODESYS;v
Servo Drive ersion=3.5.10.0

12
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3.3 Quick start

3.3.1 Example settings

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 sub-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.

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

o When the desired temperature is reached, the compressor will start to cool
down minus one degree of hysteresis. The hysteresis here is to prevent the
actual temperature from fluctuating too much within the range of the set

temperature, causing the compressor to be turned on and off continuously.

e 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.

Engineering:

The cooling function is controlled by the main program in the application; the signal
management is controlled by another POU. There are required function blocks in the
standard library. There is no physical temperature sensor and physical actuator in
the example, so a program needs to be written to simulate heating/cooling. In this

way, the operation of the refrigerator controller can be monitored in online mode.
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3.3.1.1 Create a project
After the project is created, it is stored in a .project file in the folder you specified.
To create a project

1. Do one of the following:

e On Start Page, click New Project.

¢ On the quick access toolbar, click =l
e Select File > New Project.

2. Inthe New Project dialog, select Standard Project as a template, specify a

name and a storage location for the project, and then click OK.

3. In the Standard Project dialog, select the controller, DDF version, and

programming language, and then click OK.
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3.3.1.2 Add a device

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

The Add Device dialog consists of the following information.

5. Add Device

Name |Ax_3nDNAcm1 o

Action
(® Append device

|Slllr|c for a fulltext search @| Vender | <All vendors>

MName Vendor Version Description
= [@ pres

+ - [ softotion PLCs

<

>

@ [ ax-300MA0PAL Delta Electronics, Inc., | 10,10 AX-300NADPA Llogic PLC with 2 Ethernet pe|
_Ii AX-304ELAOPALP Delta Electronics, Inc. 1.0.1.0 AX-304ELADPA 1P motion controller with 16|
j AX-304FL ADPATT Delta Electronics, Inc. 1.0.L.0 AX-304ELADPA 1T motion controller with 16 1|
[ ax-32avm00A 1P DeltaElectrorics, Inc, 1010  AX-324NAOPAIP logic PLC with 16 points Bu;

Group by category [] Display all versions (for experts only) [] Disnh;ﬂdalcd versions

@  Name: AX-300NAOPA1
Vendor: Delta Electronics, Inc.
Categories: FLCs
£ Version: 1.0.1.0 -
Order Humber: -
Description: AX-300NA0PA L logic PLC with 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.)

Add Device Close

Legend Description

1 Enter the device name and select to either append a device, insert a
device, plug a device, or update a device.

2 Search based on the device name and vendor.
Display the available device with its name, vendor, version, and

3
description.

A Select to group the devices by category, to display either all versions
or only display outdated versions.

5 Display the details of the selected device.

If you want to learn more about appending a device and inserting a device and other

detailed information, see CODESYS Development System > Reference, User

Interface > Menu Commands > Menu 'Project' > Command 'Insert Device'.
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To add a device at the project level

1.

Create a project (See 3.3.1.1 Create a project).

2. On the Devices pane, right-click the project name, and then select Add

3.

To add a device to the project at the device level

1.

Device.
| Devices M
= [ sampleroject -
= [ A 32900PA1P .‘NP
J Hardware Canﬁg 2] Add Object r
A, Network Configuration 3 AddFolder...
- Bncioe
= ¥ Applcation -
m Library Manager / e
= gg Task Configuration @ Edn Ghgct withs:
& MainTask Edit 10 mapping
= [ Builtin_10 (Builtin_10)
i oio (p1o)

[ Deita_LocalBus_Master (Delta LocalBus Master)
= [H Device (AX-354ELADMAIT)
o8 Hardware Configuration
= A MNetwork Configuration
A, EtherCAT Filter
+ &l PLC Logic
= [ Buiiln_10 (Buitln_10)
@ oro (o1o)
j Delta_LocalBus_Master (Delta LocalBus Master)
j EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
3 SoftMotion General Axis Pool

In the Add Device dialog, select the device, enter Name, and then click Add

Device.

Only available devices are listed.

Only the latest version of the device is listed by default. If you want to select the

earlier versions device, select the Display all version (for experts only)

checkbox.

Create a project.

2. On the Devices pane, right-click the device that you want to add the device to,

and then select Add Device.
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Devices * 0 X

= -[3 sampfe project -
+ [ Ax_8xxEP0_Windows_Series (AX-BxxEP0 Windows Series)
+- [T Device (Ax-364ELADMA1T)

& Ccu
Copy

Paste
¥ Delete

Refactoring 3
Properties...
i7] Add Object 3
) Add Folder...

Add Device...

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

L)

Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV..
W Online Config Mode...

Reset Origin Device [AX_8:EP0_Windows_Series]

Simulation

3. Inthe Add Device dialog, select the device, enter Name, and then click Add
Device.

Only available devices are listed.

Only the latest version of the device is listed by default. If you want to select the
earlier versions device, select the Display all version (for experts only)
checkbox.
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3.3.1.3 Communication settings

You can use Communication Settings to configure and establish communications

with the controller.
Prerequisites
e Set up the local gateway.

To establish communications with the controller

1. On the Devices pane, double-click the controller.
2. Go to Communication Settings.
3. Click Scan Network.
4. In the Select Device dialog, select your controller.
Select Device X
Select the Network Path to the Controller
= ff!o Gateway-1 Device Name: ~ E
T [ax-308eA0MALT[0012] | T _
T AX-308EAOMALT[0010] Device Address: i
) AX-308EAOMA1T [0049] ot
H] Ax-308EADMA1LT [0050] IP-Address:
il AX-308EADMAIT [0011) 192.168.31.18
] AX-30BEADMA1T [004A] MAC-Address:
{) AX-308EADMALT [000F] 00:18:23:7d:13:1d
] AX-308EADMAIT[001C) Block driver:
T) AX-308EADMA1T[001A] upe
1) Ax-308EA0MA1T[0019] Encrypted Communication:
i) Ax-308EAOMA1T[001D] TLS supported
Number of channels:
4
Serial number:
RTS-c7a8ccc74352337¢
v
Hide non-matching devices, filter by Target ID (currently 18 hidden) Cancel
Note:

e The IP-Address and MAC-Address are N/Aif you specify the username
and password in the controller.

o If you select an AX-8xxEPO Linux series controller, the IP-Address and
MAC-Address will show if the controller firmware version is 1.0.4.4 or
later.

o If you select an AX-8xxEPO Windows series controller, the IP-Address
and MAC-Address will show if the controller firmware version is 1.0.4.12

or later.
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There are two EtherNet ports on both AX-8xxEPO Linux and AX-8xxEPO
Windows series controllers. The first IP-Address and MAC-Address are
for GLAN1 and the second IP-Address and MAC-Address are for

GLANZ2.

Applications
Backup and Restore
Files

Log

PLC Settings

PLC Shell

System Settings
Right Settings
System Parameters
System IEC Objects
Task Deployment
Status

Information

Communication Settings

Licensed Software Metrics

Sean Network || Gateway - | Device

Gateway
“ ftasPCE1T2041002 (active] v
1P-Address: Device Name:
localhost X88PCEIT2041002
Port: evice Address:
1217

Your device can be secured. Learn more.

Target ID:
16F7 0411

Target Type:
4102
TargetVendor:
Delta Electronics

Target Version:
351520

e If you select an AX-3 series controller, the MAC-Address will show if the

controller version is 1.0.5.0 or later.

5. Click OK. The device is active and the information shows on the

Communication Settings pane.

[ pevice x -
I Communication Settings Scan Network ~ Gateway ~  Device ~
Applications
Backup and Restore
Files . '
Gateway
Log
ateay ] Jlcco] actve)
PLC Settings 1P-Address: Device Name:
localhost AX-308EAOMALT
PLC Shell
Port: Device Address:
1217 000F
Licensed Software Metrics
P-Address:
192.168.31.15
System Settings
MAC-Address:
Right Settings 00:18:23:74:f3:37
Target ID:
System Parameters 16F7 0314
7
Task Deployment TorgetType
Status TargetVendor:
Delta Electronics, Inc.
Information TargetVersion:
1051
Y b red. Learn m

6. Go to System Settings.

7. In the Network area, click Read from PLC to synchronize the IP address

from the controller.

Note:
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If you select an AX-8xxEPO Linux series controller, the Read from PLC
function will be available if the controller DDF version is 3.5.15.21 or later
and the controller firmware version is 1.0.4.4 or later.

If you select an AX-8xxEPO Windows series controller, the Read from
PLC function will be available if the controller DDF version is 3.5.14.17

or later and the controller firmware version is 1.0.4.12 or later.
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3.3.1.4 Network configuration

The Network Configuration Editor shows the industrial network topology of all

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

here.

It uses an icon method to display the connections of devices and devices,allowing

users to simply plan their networks.

Devices - 8 x
3 sample project a3
= (@ Ax_80EP0_Windows_Series (AX-8xxEPO Windows Series)

o Hardware Configuration
= D

!
A EtherCAT Fiter
=80 PLC Logic ==y
=3 Appication
(D Lorary Manager
@ motion_PRG (PRG)
= @ Task Configuration
= B EtherCAT Task
@) motion PRG
@ EtercAT Master (AX-8xxEPO Series EtherCAT Master)
= % Buitin
(@ suitin_p10 (Buitin_DIO)

@ Ax_BoEPo_Windows_Seres

A, Network Configuration Editor X g Hardware Configuraton [Device]
80 =5

(@ Buitin_Puise_Encoder (Buitin_Puise_Encoder)
'3 softmoson General A Pool
= (fJ Device (AX-36<ELADMALT)
8 Hardware Configuration
= A Network Canfiguration
A, EtherCAT Fiter

A, EtherietI? Fiter (o

A, ModbusTCP Filter ASDA-AZE
+ B0 Aciooe icot e
=@ Buitin_jo (uitin_JO)

@ oo o)
@ Deita_LocalBus_Master (Delta LocalBus Master)
R S s e e e

- o
%2 Devices [y Pous
[B) Messages -Totai o em

All Vendors n

() Display All Versions.

Product List
0 PLCs
4 9 Fieidbuses
4 Oy EtherCAT
4 © AsD
H Deita ASDA-2
B Delta ASDA-2
Bl Delta ASDA-2
B Delta ASDA-2
§ Deita ASDA-2
B Deita ASDA-#
[ Dena ASDA-E
| Deita ASDAE
B DNelta ASNDAF
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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 w | Product List Editor > 3 X
By 2% | EtherCAT v 100 2] - -

4

+
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3.3.1.6 Declare variables

Before creating a program, you need to declare the variables for the application by

creating a global variable list under Application.

To create a global variable list

1.

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

2. Inthe Add Global Variable List dialog, enter the name for the list. The default
name is GVL.

3. Click @ to switch to the tabular view.

4. Click “ toinserta new variable.

5. In the Name box, enter rTempActual.

6. Double-click the Data type box and click ', and then select Input
Assistant.

7. In the Input Assistant dialog, on the Categories tab, select Standard Types >
Real, and then click OK.

8. In the Initialization box, enter a number value, for example, 8.0.

9. Declare the following variables in the same way:

Name Data Type | Initialization Description
rTempActual REAL 1.0 Actual temperature.
rTempSet REAL 8.0 Set temperature.
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.
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= Task Configuration

5 EtherCAT Task
= g MairTask
&) pLC_PRG
[ EthercaT_Master (AX-8xxEPD Series EtherC:
(§ Modbus_COM (Modbus COM)
+ %% Buitin

3 oftVotion General Axis Pool

File Edit View Project Declarations Build Online Debug Tools Window Help
SEE & [ R I I | LN % ] =
Devices - 3 X A, Network Configuration Editor @ G x
=3 Untted? ~|:5 | o
= [ Device (AX-8xxEPO Series) r N
& Herdware Configuration Scope  Name Address Datatype Initialization  Comment A
= & Network Configuration 1| @ va. rTempActual REAL 10 Actual temperature
A, EtherCAT Fiter Z| @ vA.. rTempSet REAL 8.0 Set temperature
A, ModbusCOM Filter 9| @ va.. xDooropen BOOL FALSE Status of door
=80 PLC Logic 4 @ va.. timAlarmThreshold TIME TIME#30s0ms ~ Time after compresser runs that a signal sounds
= £} Application 5| @ va.. timDoorOpenThreshold TIME TIME#10ms  Time after opening the doorthat asignal sounds
@ o ¢ @ va.. xCompressor BOOL FALSE Control signal
D Library Manager | @ va.. xsignal BOOL FALSE Control signal
¥ pLc_Pra (PRG) 3 @ va.. xiamp BOOL FALSE Status message
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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 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.

file Edt View Project CFC Buld Online Debug Took Window Help Y

beda [ R B[ 8%
= -2 x PLc_PRG x| @ o
e PROGRAM PLC_PRG
Scope  Name Address  Datatype  Initislization  Comment  Attributes
Loe v sRO E
2 9 vaR RTRIGO RTRIG
= & ric Logec S % VAR rHysteresis REAL 10
=} Application
@ o
) Library Manager
PLC_PRG (PRG)
= Task Configuration =
& EthercAT Task
= & MaTask
8 pLcrRe
| EtherCAT_Master (AX-8xxEPD Series EtherCAT Master)| GVLrTempActual
= Buitin
(@ suitin D10 In_DIO)
(@ suitin_Puls der (BuiltIn_Pulse_Encoder)
'3 SoftMotion General Axis Pool
N[+ [0 &<

Appication:  Application Device: PLC Logic] - ifjen -

POU Location InstancePath  Tasks  Condition  Hit Count Condition Current Hit Count  Watched Values Last Updated

| 58 Devices [ Pous.

Bl Messages - Total 6 error(s), 0 warning(s), 1 messag

Lastbuld: © 0 0 Preconpie o/ 2] Profect user: (nobadv) D

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
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10.

11.

12.

the Input Assistant. In the variable category, please select the 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 ??? 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.

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

If user 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 user want.

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:
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“IF (upper input > lower input) THEN output := TRUE;”

13.

14.

15.

16.

17.

GVL.rTempActual input is connected to the upper pin of the GT calculation
block.

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

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 ??? field of the operation block.

Result: Open the declare variable dialog.
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.

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 SET1 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.

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 Q1.

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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File Edit View Project CFC Buld Online Debug Took Window Help Y
S == L R (=3 gl A @ M
& &8
Devices v 7 x PLC_PRG X @ oL ~ || ToolBox v 7 x
= Uneted7 @ PROGRAM PLC_PRG = ‘ TEE
] Device (AX-8xxEPD Series) B K Point
8 Hordware Confurats Scope  Name Address  Datatype Initialization Comment  Attributes % Conralpant
= A Netw ration P wR SRO = = Input
A EtherCAT Fiter # VAR R_TRIG_O R_TRIG = Output
= 80 71c Loge 3 B AR rhysteresis REAL 10 o sox
=1 Application = Jump
@ on = Label
() Liorary Manager = Ret
PLC_PRG (PRG) 4l Composer
=& Task Configuraton = I selector
& EtherCAT Task L = Comment it
=-§8 MairTask == Connection Mark - Sou|
&) pLc_PrG - Conneetion Mark - Sink
EtherCAT_Master (AX-8xxEPO Series EtherCAT Master) GVL TempActual FF InputPin
Builin ¥ Qutput Fin
(@ euitin _p10 (BUitn_DIO)
(@ suitn der (Builtin_Puise_Encoder)
3 Softhotion General Axis Pool
h[-[Q) 1005 @] <
Brezkpoints v 2 x
Application: - Application [Device: PLC Logic] ~ ifNen -
POU  Location Instance Path  Tasks  Condition Hit Count Condition Current Hit Count  Watched Values Last Updated
Lastbuid: © 0 3 0 Precompile e} Project user: (nobody) D

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:

continuous acoustic signal sounds.

The light is on as long as the door is open.

When the compressor runs too long because the temperature is too high, a

When the door is open too long, an intermittent signal sounds.
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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.

=231 Cooling -
=[] A%_sxxEP0_Series (AX-BxxEPQ Series) Communication Settings @
= [0 FLC Logic
= c; Applic % " Applications
) G
% b Copy Backup and Restore
S Paste
@ Ta Files
& K Delete
= A NetuorkC Refactoring > Leg
A, EtherC
o8 Hardware (2 Properties... M Alarm Configuration
? EtherCAT | ' Add Object R | [} Application...
= Builtl i
WIS Add Folder... got=Croupss
(@ suitn | “ Edit Oblect Camtable...
@ Buitan_| 4 1 —
i it ect with...
% softMotion Edit Ohj ith [l
| CMNC settings...
d Logi
ﬁ egin Data Sources Manager...
Delete application from device DUT...
External File...

Global Variable List

Image Pool...

Interface...

Metwork Variable List (Receiver)...
Metwork Variable List (Sender)...
Persistent Variables...

POU..

POU for implicit checks...

eREEAeR L DRE S ARG H

£

58 Devices D i Recipe Manager.

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

Redundancy Configuration...

L]
Em

Symbol Configuration...
Text List...

Trace...
Trend Recording Manager..
Unit Conversion...

Visualization...

Visualization Manager...

&
2
i
&
E}i
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Add POU X
@ Create a new POU (Program Organization Unit)

Name

|S\gna

Type
® Program
() Function block

() Function

Implementation language

Extends

Implements

ess specifier

Method implementation language
Continuous Function Chart (CFC)

Return type

ntinuous Function Chart (CFC) -

tion Chart (CFC)

aaaa

gram (LD
ction Char

|_|Sequential Fun
|Structured Text (5T)

Result: Signals is listed in the device tree next to PLC_PRG. Double-click the
ladder diagram, editor opens in the Signals tab. The declaration editor appears
in the upper part, the ToolBox 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 Mame Type
VAR v |TON_E| | |TON v| >

Object Initialization Address

Signal [Application] w | | | |

Flags Comment
[JcomsTanT
[JreTAIN
[JPERSISTENT

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 GVL.timAlarmThreshold,
which user insert for this purpose at the input PT of TON_O. To do this, click the
fine-edged box to right of the input pin and enter the variable name.
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8.

9.

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

context menu.

Result: The unused output ET is removed.

GVL.xSignal

(]

Cut

2 Copy
Paste
¥ Delete

Browse »
it Insert Contact (right)

fF Update parameters

|5:F Remove unused FB call parameters |

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 Insert 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_0O.

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

First, drag two Contact elements from the ToolBox view to the OUT output of
the POU. Assign the variable TON_1.Q to the contact directly 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.
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16.

17.

18.

Result: The unused output ET was removed.

In the third network of the LD, program so that the lamp lights up as long 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 Insert 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 ?7?77.

Select 2?7 and click ). Select DoorlsOpen from the possible label identifiers

and click OK to confirm.

Result: The label to Network 3 is implemented.

The LD program now looks as shown in the following figure

File  Edit

S EIE]

View Project FBD/LD/L Build Online Debug Tools Window Help A d
FEBRBX (MM NN R T8 %

tSignalTine —TIMELOW
lllllllll —reEriGH

ition  Hit Count Condition  Cumrent Hit Count  Watched Values Last Updated

Lsthukt: ©0 ®0 _precommle /G e ms scoscns @
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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. Inthe 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.

GVLTempichal | .
\_‘ (i

Input Assistant X

TextSearch  Categories

|5|gna\|
1 item({s) found.

MName Type

¥ signal PROGRAM

Filter |Nane ~

Insert with arguments Insert with namespace prefix
Documentation

PROGRAM Signal
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Fle Edt View Project CFC Buld Online Debug Tools Window Help A d
S CIEIG LT B NN =

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

P_Cooling: TIME:=T#500MS;
xReduceTemp: BOOL, //Signal for decreasing the temperature
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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
XxRaiseTemp: BOOL, //Signal for increasing the temperature
timTemp: TIME; //Delay time
iCounter: INT;
END_VAR
iCounter := iCounter+1; // No function, just for demonstration purposes.

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

// 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;

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-
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AXis 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 icon 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.

Fle Edit View Project Bulld Online Debug Tools Window Help A\ d
BEEHIE v = REX MGEAS R 9N e 0B 9

v X PLC_PRG @ o fi¥) singal Simulation X ~ || ToolBox - 7 x

100% [ v
>

ur
8 EthercaT_Task
=-§8 MainTask
&) pic_Fre
EtherCAT Master (AX-5x0EPD Series EtherC
=2 Buitin
(@ Buittn_DI1O (Builtin_DIO)
(i st der (Builtn_Pulse_Enc| 1L END_IF
" Softhotion General Axis Pool =

0% @

Breakpoints -3

x

Appication: Application [Device: PLC Logic] - inew -

)lPou Location Instance Path  Tasks  Condition  Hit Count Condition  Current Hit Count  Watched Values Last Updated

< Devices Dirous |
oo e apo g i)

Lastbuid: € 0 0 Precompile o/ @ Project user: (nobody) NS Ln 19 Col 19 Chig 1]

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. In the 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.
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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 A 4
eS8 - LY S B [E- 0%
Devices - X PLC_PRG @ o [ singal Simulation & MainTask x ~ || Toclgox -~ rx
=5 thbted7 || configuration
= [ Device (Ax-8xEPO Series)
o8 H
priority (0.31 ) |1
< A Neb ration
A r Type
=Bl pLc Loge Interval (e.g. t=200ms) 20 ms
Watchdog
[enable
PLC_PRG (PRG)
Simulation (PRG) Time (e.g. t£200ms)
Sngal (PRG
= (B Task Configuration
& EtherCAT Task
=& MainTask
&) smulation 4 Add Call  Remeve Call (4 Change Call Move Up 4 Move Down Open POU
PLC_PRG
8 e POU Commen t
() EtherCAT Master (AX-8xxEPD Series EtherC
S Bt B smulaton
() suittn_D10 (Buitin_D10) 8 ncme
Builtin e
% softotion
Breakponts v R X
Application:  Application [Device: PLC Logic] - {FNew -
e | POU  Location InstancePath  Tasks  Candition Hit Count Condition Current Hit Count  Watched Values Last Updated
|5 Devices [ Pous |
] Messages - Total 6 error(s), 0 vaming(s), ¢ message(s)|
Lastbuid: £ 0 ® 0 Precompie /' el Project user: (nobody) Q

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.
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3.3.1.8 Download and upload

Before downloading the application to the PLC, you can refer to Debugging the
application program to make sure 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 Projet FBD/LD/IL Build | Online | Debug Tools Window Help
N E & o o § B E X ML 48 Login
ik uy Logout

AsF8|biication [Device: PLC Logic] -9

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 current status of the controller

appears in the taskbar: . stoP

Devices v 2 x [ signal [E] smulation [ pevice x -
=) Cooling > ~
= 51 Device [connected] (AX-8EPO Series) Setion Settinga)
= 0 pLC Logic
i~ z ns
- (> Application [stop]
Library M:
Lot d Resty
8] PLC_PRG (PRG)
i .
= © .
[E] smuiation PRG) Gat ®
= (@ Task Configuration e
& EtherCAT_Task (IEC-Tasks)
= & MainTask (IEC-Tasks) 1gs
@) smulation
&) pLc_PRG
A () EtherCAT Master (AX-8xxEPO Series EtherCAT Master)
=53 buitin iGroup:
(@ Buitin_D10 (Buitin_DIO) =
s
5 @ Buitin_Pulse_Encoder (Buitin_Pulse_Encoder) 2
"3 SoftMotion General Axis Pool =
s
< >||ts -
) Pous |32 Devices < .
Messages - Total 0 error(s), 0 warning(s), 5 message(s) v 2 x
Build - [© 0ermors) [ 0waming(s) [@ 5 messages) | X ¥
Watch 1 v R x
Device user: Anonymous Lastbuid: @ 0 ® 0  Precompie \/ - [ Program loaded Program unchanged Project user: (nobody) (%

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: el
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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 HMI Interactive HMI Interactive for more information.
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3.4 Engineering

3.4.1 Update devices

DIADesigner-AX provides a device update function. You can update devices in the

project to devices of different versions or types.

To update devices

1.

On the menu bar, select Tools > Options > General > Enable all the
devices (include sub devices) update.

All the supported sub-devices will be updated and added, and unsupported
sub-devices will be removed.

Do one of the following:

e On the menu bar, select Project > Update Device.
¢ Right-click the device that you want to update and select Update
Device.

3. In the Update Device dialog, select the device to be updated to.

4. (optional) You can select Update same devices in project to update all the

devices with the same ID and type in the project.

5. Click Update Device.

6. In the Update Device List dialog, check the update information and select the

version for the target device.
Click Update.
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3.4.1.1 Update Device List dialog

The following table lists the settings in the Update Device List dialog.

Item

Description

Device Name

The name of the device in the project tree.

Source The type and version of the original device.
The type and version of the target device.
Target
You can select the version in the dropdown list.
Some data and configurations may not be updated to the
target device due to incompatibility.
o This device will be removed.

The device will be successfully updated and the

configuration will be transferred to the target device.

Don't show again

If you select the checkbox, the Update Device List dialog
will not show again. If any updating error occurs, you need

to check it manually.
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3.4.2 Edit /0 mapping

The following are the steps to Edit /O Mapping

1. Right-click the Device in the project tree and select Edit IO mapping in the

context menu.

Result: On the Edit IO mapping tab, all IO maps of the currently selected

device will be displayed, including the 10 maps of all additional devices in the

project tree.

v & X E£dit 10 mapping X
- d Filter Show all
$ cu Variabl Channel  Address Type  Description
= A Network Configuration By Copy  Device:
A, EtherCAT Fiter 2 Buitn
= [l PLC Logic b%e = (@ suitin_DIO
= £} Application =% Ind B0 BITE  8-CHDigital Input
() Lbrary Manager » X0 %IX0.0  BOOL
[8) movon_PRG (PRE) » X1 %IXD. 1 BOOL
(8] PLc_PRG PRG) » x2 %IX0.2 BOOL
= (i Task Configuration = “» X3 4X0.3  BOOL
= &2 EtherCAT Task o |’ hd x4 %X0.4  BOOL
&) moton_PRG » x5 S%IXD.5 BOOL
= & MarTask Update Device. »* X6 %X06  BOOL
&) pLc_pre 7 EditObject a » x7 %X0.7  BOOL
| :Aj :::r:AT)ﬂaxlgr (A..ax@n!}; Edit Object with | :j B:‘L_nipuwjmw Outd %QB0 BYTE  §-CHDigital Output
(@ Buitin_DIO (Builtin_DIO) __ EditiOmapping *» Counter  %ID1 DINT  Counter value
{ Buitin_puise_Encoder (Buitin_P{ Import mappings from CSV. s Reset %QX1.0 BOOL  ResetCounter value(Execution)
2 SoftMotion General Axis Pool Export pings to CSV.
& Online
Reset Origin Device [Device]
Simulation

The following table |

ists the description of the Edit IO mapping window:

Function Description
Find After entering the keyword, the search result will be marked in
in

yellow.
The 1/O allocation filter drop-down menu displayed in the mapping
table:
e  Show all.
e  Show only inputs.

Filter e  Show only mapped variables.

e  Show only mapping to existing variables.
e  Show only mapping to new variables.
e  Show only outputs.

e  Show only unmapped variables.

According to the configuration, the system can automatically name each variable:

right-click each blank variable field > Create I/O Variable > Name by Default/Name

by Prefix.
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Edit 10 mapping X
Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address Type  Description
= ([ pevice
= "3 Builin
= (i Builtin_pIO
=- 4 In0 %IB0 BYTE  8-CH Digital Input
@/: % cu e
5 Copy BOOL
4y @ Paste BOOL
» ¥ Delete BOOL
: Select Al ,ﬁ
9 Create |/O Variable » Name by Default
* "o Out0 %QB0 Name by Prefix ...
= [ Builtin_Pulse_Encoder
» Counter  %ID1 DINT  Counter value
¥ Reset %QX1.0 BOOL  ResetCounter value(Execution)
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Chapter 4: Programming reference
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4.1 Variable

Use variables to store and process information. The variable types include:

e Local variable (VAR)

e Input variable (VAR_INPUT)

e Output variable (VAR_OUT)

e 1/O variable (VAR_IN_OUT)

e Temporary variable (VAR_TEMP)
e Global variable (VAR_GLOBAL)

You can also add flags to the variable to specify the attribute:

e Retain variables (RETAIN)
e Persistent variable (PERSISTENT)
e Constant variable (CONSTANT)

You can set up variables in POU, Global Variable List, Network Variable List,
Persistent Variables, and the DUT editor.

The following table identifies the variable parameters and their descriptions.

Item Description
Scope Type of the variable.
Name Name of the variable.
Address The address that stores the variable.

Data type of the variable. A standard data type or a user-defined

Data Type
y data type.
The value of a variable when a controller starts running for the
Initialization
first time.
Comment User-defined text for the variable.
Attribute Properties of the variable.
The number of elements of an array. For example: [1..10,1..5]
Dimension represents a two-dimensional array containing a total of 50

elements.
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4.1.1 Create an array variable

An array is a collection of data elements of the same data type. One and multi-
dimensional arrays are supported. Use the following steps to create array variables

in the LD POU editor. You can use the same steps for the other supported editors.
To create an array variable

Create a project.

2. On the Devices pane, right-click Application, and then select Add Object >
POU.

3. Inthe Add POU dialog, enter the POU name and select Ladder Logic
Diagram (LD) in Implementation language, and then click Add.

4. |n the variable declaration editor, click IE” to switch to Tabular View, and then

click 7 to insert a variable.

5. Enter a name for the variable.

Double-click the Data Type box and click -~ |, and then select Array Wizard.
In the Array dialog, enter Dimensions and Base Type. If you want to find a

base type, click . * | and select Input Assistant. In the Input Assistant
dialog, search the base type under Text Search, or select one from Standard
Types or Structured Types under Categories.
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4.1.2 Create a structure variable

You can create structures in a project as DUT (Data Unit Type). Use the following
steps to create structure variables.

To create a structure variable

1. Create a project.

2. On the Devices pane, right-click Application, and then select Add Object >
DUT.

3. In the Add DUT dialog, enter the name and select a type, and then click Add.

4. In the DUT editor, enter the text for the structure.

5. Create a POU.

6. In the variable declaration editor, click IE” to switch to Tabular View, and then

click 7 to insert a variable.

7. Enter a name for the variable.

8. Double-click the Data Type box and click .= |, and then select Input Assistant.

9. In the Input Assistant dialog, on the Categories tab, select Structured Types.

10.Expand the Application node, and select the DUT you created, and then click
OK.

48



Chapter 4 DIADesigner-AX

4.1.3 Set up comments for array and structure variables
You can set up comments for array and structure variables in:

e POU editors (FBD, LD, ST, CFC, and SFC), and the Method editor
e Global Variable List

e Global Variable List (tasklocal)

e Network Variable List (Sender)

e Persistent Variables
To set array and structure variable comments

1. Create an array or structure variable.
2. Do one of the following to open the Set Comments dialog:

e Right-click the variable, and then select Set Comments.

e Double-click the Comment box and then click
3. In the Set Comments dialog, enter the comments for the variable and the sub-
elements.
If you want to enter the same comment for multiple lines, select the lines and
enter the comment in the bottom textbox, and then click Apply Comments to
Selected Lines.

Set Comments x
Expression Data type Comment Gy
= myArray ARRAY [1..100] OF BOOL asa

myArray[1] BOOL 111

myArray[2] BOOL

myArray[3] BOOL

myArray[4] BOOL

myArray[5] BOOL

myArray[6] BOOL

myArray[7] BOOL

myArray[8] BOOL

myArray[9] BOOL

myArray[10] BOOL

myArray[11] BOOL

myArray[12] BOOL

myArray[13] BOOL

myArray[14] BOOL

myArray[15] BOOL

myArray[16] BOOL v

e Fa P e
|555| Apply Comment to Selected Lines
Only the first 500 comments are displayed. oK Cancel

4. Click OK. The sub-comments will be synchronized and shown in the Attributes

column.
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To view the comments in the POU editor

1. Insert an element in the POU editor and assign a variable to it.

2. Do one of the following:
e Check the tooltip by hovering over the element.
e Go to Tools > Options > FBD, LD and IL editor, and select Show symbol
comment, then go back to the POU editor and view the symbol label.

Note: After the comment is set, it will be shown with all the comments of its parent
levels. In the following example, arrayvar[1] is assigned to Contact, and when you

view the comments of arrayvar[1], it will show multivarroot arrayvar comment:1.

multivarroot arrayvar comment 1
L 11 11 |
root parent parent arrayvar1]’s
comment comment comment
Arrayvar comme :
front.arrayvar(l]
'1| Set Comments x
Expression Data type Comment
= front, mid, back ouT multivanmoot
= Arrayvar ARRAY [1..3] OF BOOL ArTayvar comment
arrayvar|1] BOOL 1
arrayvar] 2] BOOL 2
arrayvar(3] BOOL 3
boolvar BOOL boolvar comment
| Apply Comment to Selected Lines
Only the first 500 comments are displayed. 0K Cancel
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4.1.4 Set up retain persistent variable

Retain persistent variables can protect the variables from power failure. The value of

the variable will retain even after a restart.

Note: Only recommend setting up variables that do not exist in CODESYS persistent

variables.
Supported devices:

e AX-3v1.0.4.1 or later
e AX-8 (Linux) v3.5.15.45 or later
o AX-8 (Windows) v3.5.14.30 or later

To set up retain persistent variables

On the Devices pane, double-click the controller.
Go to System Settings > Retain Settings and select %M mode.
Enter Start Memory Address. The value can start with the default value in Start

Memory Address and cannot exceed the value in End Memory Address.

System Settings

Right Settings

System Parameters .
Project ID

BuiltIn_IO Parameters Project ID status: Inactive Set Project ID
Task Deployment Retain Settings

Retain Mode: () Original mode %M mode
Status E?

Start Memory Address (3:MB) |0
Information

End Memory Address (%MB) 524287

Clearall %M addreszes Clear

Go to Application, add a POU program or open an existing one.
Insert variables in the POU program. Enter Name, and select Data Type and

Initialization.
’
~ e . . .
Scope MName Address Data type  Initialization Comment  Attributes
& VAR PERSISTENT RETAIN Variablel BOOL FALSE
@ VAR Variable2 STRING
@ VAR Variable3 INT 0

6. Select the variable and click , and then select Retain and Persistent.
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# | VAR PERSISTENT RETAL
Scope

VAR

" VARIN_OUT

4 VAR_INPUT

"% VAR_QUTPUT

Tg  VAR_TEMP

Flags

CONSTANT

RETAIN

PERSISTENT | |

w
W

7. To call this POU:
e Go to Devices > Task Configuration.
e Double-click MainTask.
e On the MainTask tab, click Add Call.
e Select the POU, and click OK.
Note: The persistent variables in the Global Variable List also need to be called

in the task under the application.

=& MainTask
& rou
# [ Builtin_10 (Builtin_10) ok Add Cgll X | Input Assistant X
[ Delta_LocalBus_Master (Delta LocalBus Master)
by ﬂi EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)|
"3 Softhlotion General Axis Pool

TextSearch Categories

Programs & Name
=) Application
i Motion_...

#lpou ]

Click
Go back to the POU and check the Address column of the variables. The

to generate the code.

retained variable memory addresses are assigned.

10. Connect to the controller, click to log in, and download the application to the

device.
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4.1.5 Variable export and import

Variable export and import support the following three methods:

File format
Export variable | Import variable
xml xls
Global Variable List V V V V
Motion_PRG \Y V V V
PLC _PRG \Y V V V

Export variable

Let us take the Global Variable List as an example and follow the steps to export

the variables:

1. Right-click Application and select Add Object > Global Variable List. Click

Open to complete the variable list creation.

Devices * 0 X
=45 Unsitled -
=[] Device (Ax-308EAOMAIT)
o Hardware Configuration
= A Network Configuration
A EtherCAT Filter

=1 PLC Logic
=12 _Applicatio
m Library Manager é ICut
=] Motion_PRG (PR Copy
PLC_PRG (PRG) T ™  Alarm Configuration...
= Task Configurati T ¥ Application...
5 & y > Delete | PP
= §# EtherCAT_T. &4 Camtable..
" @ Matian_f Refactoring * |E® DataSources Manager...
=g MainTask o
b @‘?Inpfg b = Properties... y{j Delta Axis Group...
= [ suitin_1o {Buittn_I0) | i Add Object » | ‘g DUT.
o o =
[ oo E10) ) Addrolder. = =
[ Delta_LocalBus_Master __T Edit Object |“ Global Variable List...
[T) EtherCAT_Master_Softh Edit Object with. Image Pool...
% SoftMotion General Axis 0 Interface...
C Login -
% g @ NetworkVariable List (Receiver)...
Delete application from device @ MNetwork Variable List (Sender)...
I
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2.

Add Global Variable List

-

Name

Create anew global variable list

GVL

Add Cancel

After adding a variable, right-click on the screen and select Export Variables.

@ e x
v *
Scope Mame Address  Datatype  Initialization
1 4@ vAR_GLOBAL  Import. Export BOOL

¥ Cut

Copy
Paste

> Delete
Select All
Browse
Refactoring

Edit Declaration Header...

Insert

Move Down

Maowve Up

Add All Instance Paths

Import Variables...

Export Variables...
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3. Select the desired file format.

| GWVL_Variables w |

Export Files (*.xls) w

Export Files (*xml)

Result: A window pops up showing that the exported variable was successful.
Note: It can be edited in the .xIs file, and the comments support Chinese.
Import variable

Let us take the Global Variable List as an example and follow the steps to import

the variables:
1. Right-click on the GVL screen and select Import Variables from the context

menu to open Import Variables window.

@ GV x
"
Scope Mame Address  Datatype  Initialization
'-| @ VAR_GLOBAL  ImportExport BOOL

Cut
Copy
Baste
Delete
Select all
Refactoring 3
Edit Declaration Header...
i  Insert
Mowe Down

Move Up

Add All Instance Paths

Import Variables...

Export Variables...

2. Inthe Import Variables window, select the following:

¢ File: Click E to select the xml file to be imported.

e Properties to Import: Select the properties to be imported.
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e Actions Upon Conflicts: It suggests the actions a user can choose if the
variable to be imported conflicts with the variable name of the current software
page.

2 Import Variables *

File: [ ]

Properties to Import
Address
Initialization
Comment
Attributes
Flags

Actions Upon Conflicts
() Skip existing variables

() Replace existing variables

(®) Automatically rename the imported variables

mport Close

3. Click Import.

Result: The selected xml file variable was imported successfully.

Note: The export result information will be displayed in the lower left of the
Import Variables window.

! Import Variables s

File: | C:\Users\Finn.Kuo\Downloads\Motion_PRG_Variables.xls |:|

Properties to Import
[v] Address

[] Initialization
[+/] Comment

(V] Attributes

[V] Flags

Actions Upon Conflicts
_ Skip existing variables
_) Replace existing variables

o Automatically rename the imported variables

1 succeeded, 0 failed

import ‘ | Close
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4.2 Auto-completion

Enter the ST statement type keyword to automatically jump out of the menu, and

press the Tab key to auto-complete the parameter template. It supports function

block (FB), function (Function), and IF statement.

Example:

1. Entering a keyword will automatically pop up the drop-down menu for

sel

ection.

Devices

- X

= [ AXB-CNC >
=) Device (AX-8xXEP0 Linux SM-CNC Series)

o Hardware Configuration
=- A, Network Configuration
A, EtherCAT Filter
=-[20 pLC Logic

= £} Application
) Library Manager

=2 EtherCAT _Task (IEC-Tasks)
Motion_PRG
= MainTask (IEC-Tasks)
& pLc_rrG
[T EtherCAT_Master (AX-8xEPQ Series EtherCAT Master)
= BuiltIn (Builtin)
(@ Builtin_pI0 (Builtin_DIO)
[ Builtin_Pulse_Encoder (Buitin_Pulse_Encoder)
"3 SoftMotion General Axis Pool

2 Devi

ices ([ POUs

@ Messages - Total 2 error(s), 1 waming(s), 1 message(s)]|

PLC_PRG X -
1 PROGRAM PLC_ERG
2 VAR
END_VAR =
100 % |(ER)
=
1 suc v
=] [sMc_v3_Add ~
(] 5MC_V3_Angle
=] SMC_v3_CloseRel
E] 5MC_V3_Cross
=] sMc_v3_Diste
=] sMC_v3 Dot
[E] 5MC_V3 Dotsq
=] sMC_v3_IsScalarMultiple
=] sMC_v3_Lint
[E] SMC_V3_MAdd
(1/3)  Allitems ==
100 % |[ER
Lastbuild: € 0 @ 0 Precompie @ gel Project user: {(nobady) INS Ln1 Col7 Ch? %]

2. Press the Tab key to auto-complete the parameter template.

1| sMc_vs_addvwDst:q, vLhs:=,

-
vBhs:= )

100 % | &N
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Chapter 5: Hardware configuration
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5.1 Hardware module configuration

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

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

Devices

> 1

=g Compressar

= ﬂj A¥_BwxEPOD_Windows_Series (AX-BxxEP0 Windows Series)

-

o |Hardware Configuration

+ ﬁ. Metwork Configuration
+-18]] PLC Logic

=& Builtin

L

m EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)

[ suilttn_DIO (Builtin_DIC)
ﬂj Builtin_Pulse_Encader (Builtin_Pulse_Encoder)

The Hardware Configuration toolbar is shown in the following figure.

B &% | EtherCAT v

100 (8] =P

The functions in Hardware Configuration toolbar are described in the following

table:
Function Description
i) Click to display module information.
& Click to perform device scan.
EtherCAT v Select Remote I/O network from the drop-down list.
100 |8 Enter or select value to zoom-in or zoom-out.
i — Click and drag to zoom-in and zoom-out.

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:
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Online Status

° : 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 I/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.

e “4: 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 4: 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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5.1.1 AX-3 series module configuration

This section applies to AX-300NAOPA1, AX-308EAOMA1T, AX-308EAOMA1P, AX-
364ELAOMA1T, AX-304ELAOPA1T, AX-304ELAOPA1P, AX-316EAOMA1T, AX-
324NAOPA1P, and AX-332EPO series controllers.

5.1.1.1 Add modules

You can add expansion modules on the right side of the controller in Hardware

Configuration. There are four types of modules you can select to add:

e Analog I/O Modules
e Digital /0O Modules
e Network Modules

e Positioning/Counter Modules
To add modules
1. On the Devices pane, double-click Hardware Configuration.

2. Inthe Hardware Configuration editor, click the expansion placeholder on the
right side of the controller, and then modules will be listed in Product List.

e 2, 100 [§] =l

+
]

Al -]

[] Display All Versions

Product List
[ @ Analog /0 Modules

{8 Digital /O Madules

I
I 8 Metwork Modules
I

@ Positicning/Counter Modules

3. Expand the module list and add the module. Do one of the following:
e Double-click the module.
e Drag the module to the placeholder.

When you click the module, you can view the module information at the bottom
of the Product List pane.
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4.

Product List
4 {ﬁ} Analog /0 Modules
ASU2ADH-A
&5 AS02LC-A
&5 ASO4AD-A
&% ASD4DA-A
&% ASD4RTD-A
&5 ASO4TC-A
&% ASO6RTD-A
&% ASDEXA-A
&5 AS08AD-B
&4 AS0BAD-C
&% ASDBTC-A
I {@ Digital IfO Modules
4 {& Network Modules
&4 ASDDSCM-A

I {@ Positioning/Counter Modules

ersion: 1.0.0.7

|2 channels high-speed conversion of analog
input : -107+10V, 0710V, -57+5V, V175V,
0/4~20mA, -20720mA; Conversion time =
[20us/2channels; 1 Trigger imput/ch

Note: The controller supports adding up to four ASO0OSCM-A modules.

(optional) You can right-click the module, and then cut, copy, paste or delete the

module if needed.

62



Chapter 5 DIADesigner-AX

5.1.1.2 Add a remote I/O module

You can follow the following steps to add a remote 1/0O module.

To add a remote /0 module

1.

On the Devices pane, double-click Network Configuration.
Note: The logic controllers do not support adding remote 1/0O modules.

In Product List, select a remote 1/0O module, for example, Fieldbuses >
EtherCAT > R1-EC > R1-EC5500 EtherCAT to E-BUS adapter Module.

Add the remote 1/0O module. Do one of the following:
e Double-click on the module.
e Drag the module to Network Configuration Editor.

(optional) You can right-click the module, cut, copy, paste or delete the module if
needed.

Connect the module to the same yellow EtherCAT line as the master station.
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6. On the Devices pane, double-click Hardware Configuration and the remote

I/0O module shows under the 1/0O module.

o8 Hardware Configuration [Device] X v | Product List Editor v B

B 2% |EtherCAT  |v 12837 (3] ——+ A T
{ -

() Display All Versions

Product List
@ Analog /O Module
& Digital O Module
i@ Positioning/Counter Module

Note:

e Up to 64 remote I/O modules can be added to the AX-308/AX-316 series

controller.

e Up to 16 remote I/O modules can be added to the AX-304 series controller.

e Up to 96 remote I/O modules can be added to the AX-364 series controller.
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5.1.1.3 Add a power module

The power supply modules supply power to the controller. It can only mount to the
left of the controller and do not have any configuration data.

To add a power module
1.  On the Devices pane, double-click Hardware Configuration.

2. In the Hardware Configuration editor, click the expansion placeholder on the
left, and the power supply modules will be listed in Product List.

3. Expand the module list and add the power supply module. Do one of the
following:

e Double-click the module.

e Drag and drop the module to the placeholder.

When you click the module, you can view the module information at the bottom

of the Product List pane.

4. (optional) You can right-click the module, cut, copy, paste or delete the module if

needed.

& Cut Ctrl+X
~
L

o

opy Ctrl+C

i.: Delete Del
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5.1.1.4 Add and configure a function card

If you add a Network Module ASO0SCM-A to the controller, you can also add a
Function Card to expand the function of the module. ASOOSCM-A module provides

two slots to add the following function cards:

o AS-F232
o AS-F422
o AS-F485
e AS-FCOPM (slot two only)

Prerequisites

e Add the ASO0OSCM-A module to the controller.
To add a function card
Do one of the following:

¢ In the Hardware Configuration editor, click the slot in the ASOOSCM-A
module, and then add the function card from Product List.

e Under ASOOSCM-A, right-click the <Empty> node and select Plug Device. In
the Plug Device dialog, select the function card and click Plug Device.

To configure the function card as a Modbus master COM port

1. Add one of the following function cards:
o AS-F232
o AS-F422
e AS-F485
Double-click the function card and go to Configuration.
Select the Data Exchange checkbox.
Click Add Channel. Up to 32 channels can be added.

In the Modbus Channel dialog, configure and enable the channel.

o o » N

On the AS-XXX Mapping pane, configure the I/O mappings to map the input

and output.
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To configure the function card as a Modbus slave COM port

1. Add one of the following function cards:
e AS-F232
o AS-F422
e AS-F485
2. Double-click the function card and go to Configuration.

3. Clear the Data Exchange checkbox.

4. Configure the settings and 1/0O mappings of the function card. When
configured as a Modbus slave, the function card can provide 100 input and
100 output Word addresses.
To configure the function card as a CANopen slave

1. Add the function card AS-FCOPM in slot two under the ASO0SCM-A module.

2. On the Configuration pane, enter Station ID from O to 63.
3. On the AS-FCOPM IO Mapping pane, configure the I/O mappings to map the

input and output.
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5.1.1.4.1 Modbus channel configuration page

In the Modbus Channel dialog, you can configure the Modbus protocol to exchange

data with controllers.

The following table lists the settings and their descriptions to configure the Modbus

channel.

Setting

Description

Enable

Enable or disable the data exchange channel.

Channel Name

Enter the name of the channel.

Slave Address

Set up the slave address. The valid range is from 1
through 240.

Device Type Select the device type.
Set up the Read and Write access type. If Read/Write
Access Type Multiple Registers is selected for one of the Read or

Write options, it will also synchronize with the other.

Device Address

Select the device address and enter the value in

hexadecimal format.

Length

Set up the word length that reads or writes from or to the
register. The value varies with different Access Type and
Access Address which can be 0-1, 0-100, 0-256, and
1-100.
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5.1.1.5 Set up AS02LC wizard

The AS02LC calibration wizard is to make the displayed value of the module weight
match the weight of the load cell.

Note:

1. This applies to AX-3 series controllers, and the firmware version must be
greater than or equal to 1.0.3.0.

2. Only online tuning is supported.
Follow the steps below to start using the Calibration Wizard:

1. Create an AX-3 series project, take AX-308EAOM1T as an example.

Standard Project >
Wouare about 1o create & new standard project. This wizard will create the
|A)S| following objects within this project:

—
- One programmable device as specified below

- Two programs PLC_PRG and Motion_PRG in the language specified below
- Ome eyelic fask which call: PLC_PRG and one cvclic task which calls

Motion_PRG =
Information
Wame AX-INBEAOMALT
Vendor Delta Electronics, Ine.

Description. AX-308EAOM A1 T motion contraller with
16 points Built-in 10 {digital output type:
NEN). It can supports up to 8 EtherCAT

axes and 4 pulse out axes.
I Device AX-308EADMALT VI
Version 1040 ~
PLC_FRG in | Structored Text (3T} ~

Cancel

2. Double-click on the device AX-308EAOM1T to open the Device setting

window.

Devices - 0 X

=3 Unfitled2 -
= ﬂj Device (AX-303EADMAIT)

3. Click Scan Network in Communication Settings, and the Select Device

window appears. (Please make sure the network cable is plugged in).
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4.

] Device x

Scan Network...  Gateway = Device -

| Communication Settings
Applications

Backup and Restore

Files . A .
Gateway
Log
v [Twrrangisis |
PLC Settings IP-Address:
localhost
PLC Shell
Port
1217

System Settings

In the window, select the device to be connected and click OK.

Select Device

Select the network path to the controller:
= g% Gateway-1(scanning...)
_U X88PCB1T1918010 [000A]

Device Name:
Gateway-1

Driver:
TCP/IP

1P-Address:
localhost

Port:
1217

Cancel

5. The software scans the device automatically and displays Activation to

indicate successful connection.

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

Applications

Backup and Restore

Gateway

V] eEEET

Files
Log
Gateway-1
PLC Settings IP-Address:
lacalhost
PLC Shell
Port
1217

System Settings

Press ENTER to set active path..
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6. Right-click Device > Delta_LocalBus_Master and click Add Device.

Devices * 0 X [f] pDevice x
=G Untted? il
— m Device [:.‘5L3R'3|:|BE.‘5|DM.‘5| 1T:| Communication SEttiI'IgS
<@ Hardware Configuration o
= J. Metwork Configuration SILOEILE
A EtherCAT Filter
Backup and Restore
=81 pLC Logic
= g icati
¢ Application Files
m Library Manager
Motion_PRG (PRE) .
PLC_PRG {PRG) ¥ Cut
= @ Task Configuration Copy
=38 EtherCAT Task Paste
Motion_PRG
& - . Delete
=& MairTask i
] PLC_PRG [} Properties...
= BuiltIn_I0 iItIn_IC . .
@ (@ Buitin 10 Buittin_10) Add Object .
4 oro or0) ) Add Fold \&/
ﬂj Delta_LocalBus_Master (Delta Localb — Oleer- /
=R Master TorMoton o Add Device...
2 SoftMotion General Axis Poal Insert Device..

7. Select the device AS02LC-A and click Add Device.
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m Add Device

Name |ASDZLC_A

Action
(® Append device () Insert device (O Update device
|String for a fulltext search | Vendor | <Al vendors = -
MName Wendor Version  Description 2
= m Miscellaneous
m ASOZADH-A Delta Electronics, Inc. 1.0.0.7 2 channels high-speed conversion of analeg
A pcnon-s Deliz Flecizanice Toc 1007 2 chan i incremer
m |ASUZLC-\A | Delta Electronics, Inc. 1.0.0.5 2 channels 24 hits load cell input Jconversio

ASOZPU-A Delta Electronics, Inc. 1.0.0.56 2 axeswf ¢ differential output, 1 set
[ aso4an-a Delta Electronics, Inc.  1.0.0.8 4 channel @ analog input : ~10n+10V
m ASDADA-A Delta Electronics, Inc. 1.0.0.9 4 channels 17 bits analog output : -10~+1(
m ASO4PU-A Delta Electronics, Inc. 1.0.0.3 4 axes of 100 kHz transistor output (NPN
m ASO4RTD-A Delta Electronics, Inc. 1.0.0.8 4 channels RTD analog intput @ 0~300ahm,
m ASQETC-A Delta Electronics, Inc. 1.0.0.8 4 channels thermocouple input; Resolution
A aeasnm Filin Elotrmmicn Toe inne & el T memlen fmbm b o F e Ik

€

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

@ wame:asoaca "
Vendor: Delta Electronics, Inc.
Categories:
Version: 1.0.0.5
Order Number: ASO2LC-A o

Append selected device as last child of
Delta_lLocalBus_Master

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

»
I | Add Dilice | Close

8. After adding, double-click ASO2LC_A on the device.

Devices ~ 1 X

=g Lintitlea2 -
= [ Device (AX-30SEADMAIT)
o Hardware Configuration
= ﬁ. Metwork Configuration
A EtherCAT Filter
=-El] PLE Logic
=L} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=& EtherCAT Task
] Motion_PRG
=gk MainTask
& PLC_PRG
= [ Builtin_I0 (Builtin_10)
[ oo 1)
= ﬂj Ita_Lu:ucaIBusiMaster (Delta LocalBus Masty I/
[ |aso2ic_a (asoaLc-a)
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9. From Toolbar, select Online and click Multiple Download. Select the item you
want to download in the Multiple Download window and click OK. Windows

display as shown in the figures given below.

File Edit View Project Build Online|Debug Tools  Window Help

9z H & v ¥ | @ Login Alt+F8 4 | Ap
Logout Ctrl+F8
) Create Boot Application
=13 Untitiea? Download
= [l Device (AX-308EAOMA1T) Online Change LT
o8 Hardware Configuration Source Download to Connected Device
= A, Network Configuration Multiple Download...
A, EtherCAT Filker
Multiple Download Ed

Please selectthe items to be downloaded
Move Up Mowve Down |
Device: Application

Online change options
If the application in the project differs from the application already present on the
PLC, then behave as follows:

(® Try to perform an anline change. If this is not possible, perform a full download.
() Force an online change. If this is not possible, cancel the operation

() Always perform a full download
If anapplication is not yet present on the PLC, a full download is always performed.

Additional operations
Delete all applications on the PLC which are not part of the project.

Start all applications after download or online change.

Do not release forced variables.

Cancel
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Multiple Download - Result

& Device, Application

Created

Close

1. Click &I for online configuration mode on the toolbar to enable it.

Lowd G E
Channel 1 Status.
. table Measurement
0 load
put is out of measurement range or SEN Voltage Error

Exceed the upper weigh it

Turing Error

Module Status

Extemal Power Failure

Hardware Failure

Driver Board Failure

Calibration Enabled

File Edi View  Proje Buil Cnline  Debu Tools Window Hel
Fle Edit Vi Project Build  Onl Debug Tools Wind Help
B E & [ Y (1 4 | Application [Device: PLC Logic] - & %
Devices v 1 x Device [ asvzc A x
Clbration ‘ 4 udoad H ¥ Download H ] tmport H B et ‘
ASI2LCA Parameters

Chamel 1 . Clbrste | Chamell: 00
ASI2LCA L0 Happing

TotlGabration Pints: 2 .

‘a5 Stat o e caltration,
Satus
Sequence d weight R Dita
nformation Tare: 00
2 ) Subtracting Tare

Clear Subtracting Tare

The Calibration Wizard window appears.
Correction Wizard Window Toolbar Description:

Result:

Toolbar

Description

i Upload

Upload the parameters of the controller to the software.

i Download

Download parameters to the controller.

74



Chapter 5 DIADesigner-AX

Toolbar Description
Import the original parameters.
-E| Import
Note: The file format must be .cal.
Export and save device parameters.
E:Ir Export
Note: The file format must be .cal.

Follow the steps for the calibration process:
1. Set the number of calibration points and the weight of calibration points for
channel 1/channel 2. The example below is a two-point adjustment, the first

point is 0 g and the second point is 425 g.

| i Upload || i Download || -:E| Import || E:b Export |
Channel 1 e . Calibrate Channel 1: 0.0

Total Calibration Points: |2 . N o
Please 'Start’ to initiate calibration.

Sequence Id Weight Raw Data

2 1000

=

Load Coll

2. Select the first point, keep the LC sensor unloaded and do not put any weight.
click Start, and then click Calibration.

Result: Get the first point of raw data

[ % wlond | [ 3 oownlend | [ 5] impen | [ [3 Ewon

a1 e | Gl 00

aaaaaaaaaaaaaa

3. Select the second point and place the actual weight corresponding to the
second point on the LC sensor. In this example, a weight of 425 g is placed.
Click Calibration (if it is multi-point calibration, repeat this step several times).

Result: Get the second point raw data.
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Calibration

AS02LC-A Parameters

ASB2LC-A 1/0 Mapping

Satus

Infarmation

£ vmosa ] [ 4 oomiost ][5 sven | [[BF 2o |

Channel 1

|

Channel 11 0.0

Total Calibration Ponts:
olal Collcaion Pk - |3 Please ‘Start to inate cabration.

Channel 1 Status
Stable Measurement
MNo load
Input is out of measurement range or SEN Voltage Error
Exceed the upper weight imit

Tuning Error

Tare: 0.0

‘Sublracting Tare ‘

Clear Subtracting Tare

=]

Module Status
Extemal Power Failure
Hardware Failure
Driver Board Failure

@ cosbrotion Enbled

Click Stop.

Result: The weight correction is completed, as shown in the following figure.

| Calibration
ASD2LC-A Parameters
ASI2LC-A1/0 Mapping
Status

Information

| i Upload H i Download H -E Import H ED Export ‘

Channel 1 Start Calibrate Channel 1: 0.0

Total Calibration Points: |2 . B
Please ‘Start' to intiate calibration.

1
-

Channel 1 Status

Sequence Id Weight Raw Data

1 1000

Stable Measurement

No load

Inputis out of measurement range or SEN Voltage Error

Exceed the upper weight limit

Tuning Error

Tare: 0.0

Subtracting Tare
Clear Subtracting Tare

Zen

Module Status

Extemal Power Failure

Hardware Fallure

Driver Board Failure

Calibration Enabled

LC Calibration Wizard Measurement Setup Function

There are measurement settings fields on the right side of the AS02LC calibration

page, which can perform Subtracting Tare, Clear Subtracting Tare, and Zero

according to the

measurement requirements.
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Channel 1: 0.0
Please "Start’ to inftiate calibration.
Tare: 0.0
‘ Subtracting Tare ‘

Lo Call

Channel 1 Status

Stable Measurement

No load

Exceed the upper weight limit

Tuning Error

Input is out of measurement range or SEN Voltage Error Driver Board Failure

‘ Clear Subtracting Tare ‘

‘ Zero ‘

Module Status

External Power Failure

Hardware Failure

Calibration Enabled

The LC Calibration Wizard measurement setup functions are as follows:

Function

Description

Subtracting Tare

After clicking, the weight of the item currently placed on the

channel will be removed (continuous peeling is possible).

Clear Subtracting Tare

After clicking, the tare weight recorded in the current

channel will be restored.

Zero

After clicking, the display value of the current channel will
be reset to 0.

LC Calibration Wizard Status Monitoring

After the ASO2LC module enters the calibration mode, you can view the status of the

current scale/module.

77




Chapter 5

DIADesigner-AX

Channel 1 Status

Mo load

Tuning Error

. Stable Measurement

) Input is out of measurement range or SEN Voltage Error

Exceed the upper weight limit

Module Status
External Power Failure
Hardware Failure
Driver Board Failure

. Calibration Enabled

Note: To call the AS02LC-A parameter tab, go to main menu Tools > Options >

Device Editor > check Show generic device configuration views

Cptions x
e |8 crcEditor A |
m Library Repository... @ cotParsmeters View
e . B  Composer
[ Device Repository.. Ty Debugging [EA snow generic device configuration viewss |
&) Visualization Style Repository... & Dedaration Editor [ Create Cross References for IEC addresses (Clean necessary)
- . d dowrioad _—
u License Eeposltor}-’... = = Communication page Simple mode w
1 " ~sho
ﬂ License Manager... |6] FBD, LD and IL editor \ . w implicit files for application download on the editor of 2 PLC
ﬂ General @ 0w aCcess rights page
Scripting L Hep [ use horizontal tab pages
) @ International Settings
B Eirmware Update D Liraries
Libw download
E4 Parameter Backup and Restore... ”E rary conoa
(& Load and Save
PLCID F2 Monitoring
& Onine Download
Extension Dm‘d 8 Parameter Badup
@ rLcopenon v
Qustomlze.;/ @ o :
Import and Export Options... II' Cancel
Calibration Parameter Type Walue DefaultValue Unit  Description ?
@ CH1Gross/Net Setting Enumeration of WORD Gross weight Gross weight
ASDALCA Parameters 4 CH1Characteristic Value Enumeration of WORD mv v mvi
"
A502LC- 10 Mapping & CH1Sampling Time Enumeration of WORD 50ms 50ms
# CH1Standstil Times INT(1..500) 5 5
Status # CH15tandstil Range REAL(D.. 100000) 10 10
 CH1Max Weight REAL(1..3.4028235E38) 100000 100000
Information @ CH1Filter Mode Enumeration of WORD Disabled Disabled
# CH1Filter Ratio INT(D..8) 1 1
@ CH1Fiter Average Times INT(1..400) 10 0
@ CH1 Zero Upper Range REAL(D,. 100000) 10 10
@ CH1 Zero Lower Range REAL(-100000,.0) -10 -10
@ CH1Zero Tracking Time INT(5..500) 10 10
@ CH1Zero Tracking Range REAL(D.. 100000) 1] 1]
@ CH2 Gross/Met Setting Enumeration of WORD Gross weight (Gross weight
@ CH2 Characteristic Value Enumeration of WORD 2mv 2mVv
& CH2 Sampling Time Enumeration of WORD 50ms s0ms
@ CH2 Standstil Times INT(1..500) 5 5
4 CH2 Standstil Range REAL(0..100000) 10 10
 CH2 Max Weight REAL(1..3.4028235E38) 100000 100000
& CH2Filter Mode Enumeration of WORD Disabled Disabled
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| i Upload || i Download || -E Import || E Export |
Channel 1 v . Calibrate

Total Calibration Points: |2

Seguence Id Weight Raw Data

1 0.

2 1000

Channel 1: 0.0

Please ‘Start’ to initiate calibration.

LC
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5.1.2 AX-8xxEPO0 series configuration:
This section applies to AX-8xxEPO Linux series and AX-8xxEPO Windows series.
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 Network Configuration in the case of AX-8xxEPO series.

gﬂ Hardware Configuration [AX_8xxEP0_Windows_Series] X
EY 2% |EtherCAT V

Follow the steps to create Hardware Configuration for AX-8xxEPQO 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

A, Network Configuration Editor X ~ || Product List Editor - 7 X
ERC el W * . i e
EtherCAT
[ McdbusTCR/EtherNatiP All Vendors ﬂ
M Modbus [7] Display All Versions
o CANOpen
S
& Product List
I W@ PLCs
I @ Fieldbuses
nnnnnn

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.
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A, MNetwork Configuration Editor x

a3 B
C

Device

R1-ECS500
EtherCAT
WE-BUS

1| adapter

o B -t
therCAT

I ModbusTCR ExherNetiP

W vostus

W caxnopen

OR

Lastbuld: @ 0 © 0 Precomple o/

All Vendors ﬁ

[C] Display All Versions

Produect List
4 WM PLCs
W AX-3
[ ax-8
4 @ Fieldbuses
4 8, EtherCAT
@, ASD
4 8 RI-EC
@, R1-EC5500 EtherC.
R2-EC
@, RTU-ECAT
@, VFD
© EtherNetIP
B Modbis

| Version: Revision=16400100000
EtherCAT Slave imported from Slave
| XML: Deita R1-EC55x0cxml Device: R1-
| EC5500 EtherCAT to E-BUS adapter
ModuleR1-EC5500 EtherCAT to E-BUS
~ | adapter Module

Project user: (nobody) (%)

3. Connect this R1-EC5500 to the yellow EtherCAT line.

Ueren

Device

11-EC3500
EfherCAl ko E-
BUS e apler
Matsls

R1-EC5500
EtherCAT
to E-BLIS

adapter

&
&

81



Chapter 5 DIADesigner-AX

4. Double-click the Hardware Configuration in the Devices tree, user can see
the newly added R1-EC5500. Users can click the reserved position (+) on the
right to add RIO modules, as shown in the following figure.

Devices -3 ox

A Metwork Configuration Edtor & Mardware Configuration [Device] X = Product Lt Edtor - 3 x|

Lnereds

B 2 | Etherca -t +
= (3 Device (AX-3EP0 Windows Series) i —

[7) Display ANl Versions

Product Lst
@ Analog /0 Module
@ Dogital VO Module
® PastoningCounter Module
= [ EmerCAT_Master (AX-81xE70 Seres ERrerCAT Master)

4 RI_ECSS00 (R 1-4CS500 EtherCAT to E-8US adaptes Modu
7% Buitin
i _Puse_Encoder)
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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
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5.1.3 Firmware update of device

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,
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
device needs to be updated. The firmware of the device can be updated through the
firmware update function supported by DIADesigner-AX version.

Device series currently supporting firmware update:
o AX-8xxEPO Linux SM series
o AX-8xxEPO Linux SM-CNC series
o AX-300NAOPA1
o AX-304ELAOPA1P
o AX-304ELAOPA1T
o AX-308EAOMA1T
e AX-308EAOMA1P
o AX-316EAOMA1T
o AX-324NAOPA1P
o AX-364ELAOMA1T
Follow the steps below to perform a firmware update.

1. Click Tools > Firmware Update on the toolbar menu.
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B Cooling.project - DIADesigner-AX
File Edit View Project Build Online Debug | Tools | Window  Help
S g 42 @ Package Manager... 3
m Library Repository...
Devices * 0 X [ Device Repository...
=43 Cooling - @ Visualization Style Repository...
=[] Device (AX-308EAOMAIT) [ License Repository..
@@ Hardware Configuration H License Manager..

+ .35 Metwork Configuration
=B pLC Logic
=i} Application
m Library Manager
HF] Motion_PRG (PRG)
BF] pLC_PRG (PRE)
= @ Task Configuration
=58 EtherCAT_Task
5] Motion PRG

Scripting

Firmware Update

Custernize...
Options...
Import and Export Options...

Result: The Firmware Update window appears.

2. Click Browse in the Path drop-down menu to select the firmware package that

needs to be updated

Or

Click Online Download icon v

—

to connect to the Delta server to download

and update the Delta controller firmware.

= &
b
RlEF
LA
4 AX-324NADPA1P
=5 1013 &
| 4 AX-308EAOMAIT
| s 1.0.0.1 & |
| BE 1.01.3 .
| =& 1020 &
iB&| 4 AX-308EAOMA1P
o1 1020 &
A =4 | 4 AX-364ELAOMAIT
s 1013 &
prans_2
4 AX-8xxEPQ Linux SM-CNC Series
1020 |
4 AX-8xxEPOQ Linux SM Series
& 0% 1.0.20 S

Result: The user can download/select the desired firmware in the online

download window.

3. Select the updated device in the Online Device.
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21 Firmware Package Updater
Firmware Package

Path: | C:\Users\VIDA.CJ.LIL\Desktop\ | ¥
Vendor: Delta Electronics, Inc

Device Type: 410
Device ID: 16F
Device Version: 1.0.1.3
Mini FW Version: 1.0.0.0

P Integrity Details

Online Device

Gateway-1/39E0.D005 v

Device Name: A
Device Address:
Device Type: 410
Device ID: 16F7 03
Device Version: 1.0.1.2

4 Update Progress

Progress:

Update

After confirming that the device type of the hardware matches the ID, click
Update to start the firmware update.

& Firmware Package Updater

Firmware Package

Path: | C\Users\WIDA CJ LILNDesktoph | v
Vendor:

Device Type: 4102

Device ID: 16F7 0314

Device Version: 1.0.1

Mini FW Version: 1.0

b Integrity Details

Online Device

| Gateway-1/39E0.DO0OS o

Device Name: A
Device Address:
Device Type: 410:
Device ID: 1657
Device Version: 1.0.1.:

4 Update Progress

Progress: G ©

Update

[0

Firmware has been updated successfully.

cycle.

Yes

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

vo |

The following table explains the Firmware Update window options:
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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.

Online download

After clicking the online download icon, user can
download the controller-related firmware. User can
select Global or China from the server drop-down

menu.

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 drop-down window

Device Name

Controller name

Device Type

Controller device type number

Device ID

Controller device ID
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Features

Description

Device Version

Controller device version number

Update Progress

Progress

After clicking Update, the update progress will be
displayed.
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5.2 AX-3 series 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-308EAOMA1T, AX-308EAOMA1P,
AX-364ELAOMA1T, AX-304ELAOPAIT,
AX-304ELAOPA1P, AX-316EAOMA1T,
AX-332EPOMBA1T

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.
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5.2.1 System Parameter

Double-click on the AX-308EAOMAA1T series to open the system-setting page. The

Communication Settings tab displays by default as shown in the following figure.

B  Hardware Configuration [Device] (@ Devie x
| Communication Settings Scan Network... | Gateway - Device - |
Applications

Backup and Restore

Files - ® o
®

Gateway

Log

- | |INBLRPCDDZ4 - |
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...

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

in the following figure.

@  Hardware Configuration [Device] {7 Device x
Communication Settings Parameter Type Value Default Value Unit  Description
. @ CPU module Stop when 1/0 Module No Response Enumeration of BOOL Stop
Applicati
e  CPU module Stop when 1/0 Module Occurred Error Enumeration of BOOL Keep Run Keep Run
@ 1/0 module CONFIG by Manual/Max when Power On Enumeration of BOOL Manual Manual
Backup and Restare
@ 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

Information

The System Parameters tab displays the following parameters:

Item Description

Parameter Parameter name, not editable
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Item Description
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.
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5.2.2 System Settings

On the Devices pane, double-click the device and go to System Settings.

Runtime Clock

Setting

Description

Read PLC Time

Read time information from the controller.

Sync with Local Time

Date Set the date.
Write PLC Time Write the date to the controller.
Time

Set the time or sync with the local time.

Time Zone

Setting

Description

PLC Timezone
Read Timezone

Read the timezone information from the controller.

Timezone
Write Timezone

Set a new time zone and write back to the controller.

Network

Setting

Description

IP Address Mode

Select the IP address mode of Static or DHCP.

IP address

Set the IP address, subnet mask, and default gateway in
Static mode.

DNS Server

Select Obtain DNS server address automatically or enter
Preferred DNS server and Alternate DNS server.

Read from PLC

Read and update the IP address from the active device.
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Project ID

Setting

Description

Set Project ID

Either set up a new project ID or synchronize the project ID with the
online device.

Retain Settings

Setting

Description

Original mode

Keep CODESYSpersistent variable mode.

Set up the %M address to retain persistent variables.

e Start Memory Address: Enter the value for the start
memory address. The default value is 0 and cannot exceed

%M mode
° the value in End Memory Address.
e End Memory Address: The end memory address is
524287.
Clear Clear all the %M addresses assigned to the variables.
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5.2.3 Device Diagnosis

When the AX-3 device is running, if there is an error, user can go to the Device
Diagnosis to inquire about hardware & related errors.

1. Right Click Device > Device Diagnosis.

Devices - 3 x
=13 Untitled13 I~
= [ Device (AX-308EAOMA1P)
@ Hardware Configuration "™ & Cut
= A Network Configuration Copy
EtherCAT Filter 2 Paste
A i
=8l ECL“‘?" % Delete
= Application i -
ﬂ Library Manager Properties...
8 motion_PRG (PRG) {5 Add Object R
8 rcprapra) £ Add Folder..
=4 Y conlwikin Add Device..
~ &5 EtherCAT Task : e
@ Motion_PRG ) pdate Device..,
= & MainTask [7 Edit Object
&) pic_PrG Edit Object with...

= [ Builtin_IO (Buitin_IC)
DIO (DIO)
Delta_LocalBus_Master (Delta Local

Edit |10 mapping
Import mappings from C5V...

EtherCAT Master_SoftMotion (AX- Export mappings to CSV...
" i miing Loni OdE...
SoftMotion General Axis Pool N Online Config Mod
Reset Origin Device [Device]
Simulation

Firmware Update

Device Diagnosis

Result: The Device Diagnosis tab is displayed, as shown in the following figure.

e g, o
Device Only Show Device With Error Auto Update Login
Built-in 10 Name: Error Id: Messages:
BuiltIn_IO : DIO Device offline
EtherCAT BuiltIn_IO : SSI_Encoder Device offline
Local bus BuiltIn_IO : Pulse_Encoder Device offline
BuiltIn_IO : Capture_Compare Device offline
BuiltIn_IO : Pulse_QOutput_Axis Device offline
EtherCAT_Master_SoftMotion Device offline
Name: Type: 0 Id: Version:
A Error Id:
Messages:

The functions in the Device Diagnosis tab are described in the table below.
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Function Description
Device category in the project tree.
Device Example: Click Built-in 10 to display all devices

under Built-in 10; double-click Built-in 10 to display
all devices in the project tree.

[as0d =]

asda
di
dio

Enter keywords to search for related equipment.

Only Show Device With Error

After checking, only devices with errors will be
displayed in the window

Auto update

Automatically update device status

Update Update the device status
Display the device name. After clicking, detailed
error messages will be displayed at the bottom of
Name the window, such as the cause of the error alarm,
inspection and treatment, and troubleshooting
methods.
Please refer to the corresponding manual for the
device code:
® Built-In IO: Please refer to the AX-3 series
operation manual - A.3 The troubleshooting
chapter of the library.
® EtherCAT: please refer to the following
1. Delta ASDA-A2 Series Servo Drive User
Manual
2. Delta ASDA-A3 Series Servo Drive User
Manual
Error Code 3. Delta ASDA-B3 Series Servo Drive User
Manual
4. For non-Delta servos, please refer to the
slave manual.
® |ocal Bus: Please refer to the following
1. AX-3 Series Operation Manual - A.5 CPU
module error code corresponding to the
lamp number and state description
chapter.
2. The troubleshooting chapter of the AS
module corresponding manual
Message Display device status messages.
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5.2.4 COM Port Setting

Right-click AX-308EAOMA1T 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.

Devices > o X

=3 Uhtitleds
=[] A%_308EAOMAIT (AX-308EADMALT]
@8 Hardware Configuration
= .&, Network Configuration
A, EtherCAT Filter
Ay ModbusCOM Filter
=B PLE Logic
=} Application
m Library Manager
= @ Task Configuration
% EtherCAT Task
= [ Builtin_IO (Builtin_10)
[ oo (@Io)
= m Delta_LocalBus_Master (Delta LocalBus M,
[ asosan01P_a (As0EANOIR-A)
[T As0sAD_B (AS0BAD-B)
[ As0EANDIT_A (ASDSANDIT-A)
= ﬁ EtherCAT_Master_SoftMaotion (EtherCAT
= m R1_EC5500 (R1-EC5500 EtherCAT to
m R1_EC6142 (R1-EC6142 16-ch Sil
[l R1 ECTOF2 (R1-ECTOF2 16-ch 2¢

- A

PU

PU

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

[ Add Device

Name |DE\ta_Mndhus_COM_1

Action

(®) Append device (0) Update device

|Sh’\ng for a fulltext search | Vendor  <all vendors> ~
MName Vendor Version Description #
m Delta LocalBus Master Delta Electronics,Inc. 0.30.0.4 Delta LocalBus
m DMC_Axis_Group Delta Electronics, Inc. 0.30.3.0 Axis Group Mot
= m Fieldbuses
* - ot EtherCAT
+- EB Ethernet Adapter
+ = EtherMet/TP
+ ﬁ Home&Building Automation
= - WU Modbus
= #El Modbus Serial Port
ﬂi Delta Electronics, Inc. 0.40.0.0 Delta serial por
[ Modbus com 35 - Smart Software Solutions GmbH ~~ 3.5.15.0 A serial COM Py
""" Profinet IO v
>

“& SoftMotion General Axis Poal
= m Device (AX-8xxEPD Series)
o Hardware Configuration
= A Network Configuration
A EtherCAT Filter
= B PLC Logic
=1k Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
% EtherCAT Task
=-§8 MainTask
& pLC_PRG

|Eﬁ Delta_Madbus_COM {Delta Madbus cowd‘

= [l FtherCAT Master (A¥-Rx¥FPN Series Fthe ¥
>

5&'2;'52|;|5£”C|

[ mMame:Delta Modbus COM
Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Port
Version: 0.40.0.0
Order Number: -
Description: Delta serial port of Modbus

=

Append selected device as last child of
AX_308EAOMAILT

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

Add Device

Close
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5.2.4.1 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.

General
General
Serial Port Configuration

Status
Port ID 0 hd

Information
Port Type R§-232
Baudrate 9600 b
Parity Even v
Data Bits 7 v
Stop Bits 1 w
Delay Time to n
Send (ms) 0 }T
Transmission Mode ) RTU ® ASCII

Functions in the Delta_Modbus_COM — General tab are described in the table.

Name Description
Port ID Port ID 0/1 (Only shows. for Delta Modus COM
version 1.0.0.2)
COM Port Communication RS-232/RS-485
interface
Baudrate Tandem Egsm'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
Send delay time Delay the time to send the packet. Unit: milliseconds.
Transmission Mode Transmission mode RTU/ASCII

Status
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User can monitor the status of MODBUS Serial port in the Delta_Modbus_COM -

Status tab as shown in the following figure.

[ pelta_Modbus_com x

General

Information

ModbusSerial : Running

Information

Delta_Modbus_COM - Information tab displays -- Device information, including

Device ID, Type, Vendor etc.

[1] Delta_Modbus_coM x

General General
Name: Delta Modbus COM

Status Vendor: !:)e\ta EIectronrcs_, Inc.
Categories: Modbus Serial Port
Type: 40001

Information ID: 16F7 8702

Version: 1,0.0,2
Order number: -
Description: Delta serial port of Modbus
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5.2.4.2 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.

Devices

-2 x

= [ Compressor
= [{) AX_30BEAOMAIT (AX-308EAOMAIT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
= B PLC Logic
=€ application
9 Lrary Manager
[@ Motion_PRG (PRG)
= (& Task Configuration
=-§B EtherCAT Task

- A

&) Motion_PRG ¥
£ MainTask &
#- [ Builtin_IO (Buitin_I0)

+ (f) EtherCAT_Master_SoftMotion (AX-3 Series E§ X
/.j Delta_Modbus COM (DeltaModbus COM) | =

. ‘3 Softmotion General Axis Pool
.ﬂ AX_SxxEPO_Windows_Senies (AX-8xxEPO Windon

Cut
Copy

[ Deita_LocalBus_Master (Deita Localbus Maste 7€

Delete
Properties...

Add Folder...

Name [Delta_todbus_Master_COM_Port

Action

(@ Appenddevice () Insert device (O Update device

\z-m; for a fultext search Vendor | <Al vendors>

Name Vendor Version
= [# Fisldbuses
= 0 Modbus
+ W Modbus Serial Device

= W Modbus Serial Master

(f Deita Modbus Master COM Port \Del :tronits, Inc.  L0.0.1
< @)

Description

Delta Serial Port Setti

>

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

(]  mame: Delta Modbus Master COM Port
v , Inc.

%

+

El pLC Logic

+

=[] Ax_308EAOMAIT (AX-308EAOMAIT)
@ Hardware Configuration
+ .5. Metwork Configuration

[ Builtin_10 (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)

+ ﬂj EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master So
=[] Delta_Modbus_COM (Delta Modbus COM)

ﬂj |DeIE_Mudbus_Master_CDM_Purt (Delta Modbus Master C(

. SoftMotion General Axis Pool

General

& Hardware Configuration Q
= A Network Configuration [ Add Device... =
A, EtherCAT Fiter T Deieas, nd selected device as last child of
= 80 pucoge Disable Device 2)"a_Hodtas COH
= & Application Ut b | ©  (You can select another target nade in the navigator while t?ﬂduw is open.)
@ - &
D Loy vanager O ek Object Close
. ERTRPAPe Edit Object with...
S Devices | [ PO Edit 10 mapping
(B Wessages - Tota 3 erar(s), 0 waming(s), 0 message|  MPort mappings from CSV...
Export mappings to CSV... Lastbuid: © 0 @ 0  Precompile & el Project|
Devices »= 0 X
= ]] Compressor el
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General

Mapping

Objects

Status

Information

DeltaModbusSerialMaster 0

ﬁ Delta_Modbus_Master_COM_Port X

General Configuration

Retry Count 3

DeltaModbusSerialMaster IEC

Auto-Reconnect

Name

Description

Retry Count

Set COM Port re-communication times.

Auto-Reconnect

After a communication error, CODESYS automatically confirms the

error and attempts to continue executing the MODBUS command.

MODBUS Serial Master I/0O Mapping

The user can set the MODbus Serial Master Bus cycle task. For more PLC settings,

please refer to the Hardware Manual.

General

Mapping

Objects

Status

Infarmation

ﬂj Delta_Modbus_Master_COM_Port X

Bus Cyde Options
Bus cycle task mdbsComTask

DeltaModbusSerialMaster IO

DeltaModbusSerialMaster IEC

Delta MODBUS Serial Master IEC Objects

This tab shows the definition status of the device. The user can know the running

status from the status.
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ﬂj Delta_Modbus_Master COM_Port X

General ok Add.. [~ Edit... Delete Go to Variable
DeltaModbusSerialMaster [0 Variable Mapping  Type

Mapping i Delta_Modbus_Master. ., @ DFE_ModbusComMaster
DeltaModbusSerialMaster IEC

Objects

Status

Information

Status Tab

Display the execution status of MODBUS Serial Master.

ﬂj Delta_Modbus_Master COM_Port X

G |
Eners DeltaModbusSerialMaster ¢ nfa

DeltaModbusSerialMaster [0
Mapping

DeltaModbusSerialMaster EC
Objects

| Status

Information

Information tab

Display current device information, including device ID, type and manufacturer, and

SO on.

m Delta_Modbus_Master COM_Port x

General General
Mame: Delta Modbus Master COM Port
qul;la:ll';«';cédbuﬁerialh’laster o Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Master
DE|ltEMDdbU55EFiE|MEStEI' IEC Type: 40001
ToEEE ID: 16F7 8705
Status Version: 1.0.0.1

Order Number: -

Infarmatian Description: Delta Serial Port Setting of Modbus Master

Note:
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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.
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5.2.4.3 Delta MODBUS Slave COM port

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.

+ [ Add Device ®
Devices - 3 Xx

=g Untitleds b
= Device (AX-308EAOMA1T)

@ Hardware Configuration

= A Network Configuraton @ Append device (O Update device

A, EtherCAT Filter

Name ‘Dalta_Modbus_Slave_COM_Port_1

Action

String for a fulltext search | wendor | <Al vendors> “
A ModbusCOM Filter
=&Y PLC Logic Name Vendor Version  Description
=-IL} Application = [t Fieldbuses
m Library Manager = ket Modbus

B9 rLc_PrG (PRG) =058 Modhus Serial Slave
= (8 sk conurston 04000 Agenerc device that
2 EtherCAT Task
=3 MairTask
) PLC_PRG
@ mdbsComTask
+- [ suitin_10 (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
[T EthercAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= (4] Delta_Modbus_COM (Delta Modbus COM)
=- [ Delta_Modbus_Master_COM_Port (Delta Modbus Master COM Port) /

< >

m Delta_Madbus_Slave_COM_Port (Delta Modbus Slave COM Port) |

N Group by category [ ] Display all versions (for experts anly) [] Display outdated versions
SoftMoton General Axis Pool

@  mwame:Delta Modbus Slave COM Port
Vendor: Delta Electronics, Inc.
Categories: Modbus Serial Slave ¢
Version:0.40.0.0 ﬁ
Order Humber: - =
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 inthe navigator while this window is open.)

= 5 Add Device Close

=

General:

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

number, response timeout time, communication device format, etc. on this page.
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E‘j Delta_Modbus_Slave COM_Port X
General General Configuration
Slave Address [1..24 1 =
Modbus Slave Channel [ 7] | EI
Response Timeout [ms] |1E|E|E| E
Modbus Slave Init
Device Type Standard Modbus Devices b
DeltaModbusSerialSlave IEC
Objects
Status
Information
Name Description

Slave Address

Slave station number.

Response Timeout

Slave response timeout.

Device Type

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 to
Delta controller address).

MODBUS slave channel tab

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.
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7] Delta_todbus_Slave_COM_Port X

General

Hame Access Type Trigger READ Offset Length

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave IEC
Objects

Status

Information

Move Up Mave Dawn Add Channel... Delete.. Edit...

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 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

Madbus Channel

Enable

Channel

Name Channel 0

Access Type Read Coils

Trigger Cyelic ~| | 100 ms
Comment
Read Register
Device Address Ox0
« Length 1
Error Handling Keep last Value v
OK Cancel
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Medbus Channel

Enable

Channel

Comment

Read Ragister

[ Device Address

* Length

Errar Handling Keep last Value i

0K Cancel

MODBUS Channel Description:

[7] tnable

Channel

Mame Channel 1

Device Type: Standard MODBUS Device

Muodbrus Channel x

Access Type Read Coils
Trigger Cyclic
Comment

Read Colls

Device Address

* Length

Frror Handling

w“
W 100 ms
e
1
Set to ZERD v
oK Cancel

Name Description
Enable Decide whether this channel is effective.
Name Define this channel name.
MODBUS Communication function code:
Access Type e Read coils (0x01).

e Read discrete inputs (0x02).
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Name

Description

e Read holding registers (0x03).
e Read input registers (0x04).

e Read single coil (0x05).

e  Write single register (0x06).

e  Write multiple coils (OxOF).

e  Write multiple registers (0x10).

e Read/Write multiple registers (0x17).

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

Delta Series Controller address of Register.

Length

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

Error Handing

When a communication error occurs, the setting action of

Register data

o SetTo ZERO

o Keep last value
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Device Type : AH Series
] Enzble
Channe
Name Channel 0
AccessType | Read Coils v
Trigger Cyelic v| | 100 ms
Comment
Resd Coils
Device Address | X Col v] [ovo
4= oo 1
ErorHanding | Keep last Value v
oK Cancel
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.
Trigger
Rising edge: MODBUS request is triggered by a Bollinger
variable, which is defined on the 1/0 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 | Device Address of Delta Series Controller.

Length of data read/written (Maximum length is 256 coils and
Length

100 registers).

When a communication error occurs, the setting operation of

the Registers data is performed.

Error Handing Set To ZERO
o SetTo

o Keep last value

MODBUS Slave Initialization tab

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.

The 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_Madbus_Slave_COM_Port n

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

Information

Add Channel...
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5.2.4.4 Delta MODBUS Serial Device

After completing the procedure 4.2.4.2 Delta MODBUS Master COM Port to add
Delta MODBUS Master COM Port. Right-click AX-308EAOMA1T > 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.

Devices > B X

=13 Untiteds
=7 Device (ax-308EA0MA 1T)
o Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
=2 PLC Logic
=k Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
% EtherCAT Task
= g8 MainTask
5 PLC_PRG
+-[ Builtin_10 (Builtin_10)
[ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion {EtherCAT Master So?cn)
[ Delta_Modbus_COM_1 (Delta Modbus COM)
= Delta_Modbus_COM (Delta Modbus COM)
= ﬂi Delta_Modbus_Master_COM_Port (Delta Modbus Master COM Port)
ﬂi Delta_Modbus_Slave_COM_Port {Delta Modbus Slave COM Part)
‘A SoftMotion General Axis Pool

m Add Device x

| Name [Delts_Mocbus_Serial_Device

Action

@ Append device () Insert device ) Update device

String for a fulltext search \ Vendor | <All vendors> -
Name Vendor Version  Description
= m Fieldbuses

=/ Wl Modbus

=W Modbus Serial Device

ﬂi Delta Modbus Serial Device Delta Electronics, Inc. 0.40.0.0

- Wil Modbus Serial Master

Delta Serial Port Setting ¢

< >

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

[  mame:Delta Modbus Serial Device
Vendor: Delta Electranics, Inc.
‘Categories: Modbus Serial Device -ﬂ-
Version: 0.40.0.0 fw
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.)

Add Device Close

Devices

* 3 X

=5 Compressor
=[] Ax_303EAOMAIT (AX-308EAQMAIT)
8 Hardware Configuration
+- A, Metwork Configuration
E pLC Logic
[ Buitin_10 (Buitin_10)

T

¥

ﬂj Delta_LocalBus_Master (Delta LocalBus Master)
+ ﬂj EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Sof
=[] Delta_Modbus_COM (Delta Modbus COM)
= ﬁ Delta_Modbus_Master_COM_Port (Delta Modbus Master C
ﬁ Delta_Modbus_Slave_COM_Port (Delta Modbus Slave g
=[] Delta_Modbus_COM_1 (Delta Modbus COM)

m |Delb_Modbus_SeriaI_Device (Delta Modbus Serial Device)

2 SoftMotion General Axis Poal
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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.

[] Delta_Modbus_Serial_Device x

General

Delta Modbus Serial Slave Device
1/0 Mapping

Status

Information

Serial Port Setting

COM 1D l:

Addrass Information Setting

Holding Register

SaMW

%MW Quantity

Modbus Start Address
Holding Register

QW

%QW Quantity

Modbus Start Address
Input Register

YalW

%IW Quantity

Modbus Start Address

103 1 R 103 2103 B 1S R CT S A ET S R

Coils

SaMW

YLMW Quantity

Modbus Start Address
Coils

QW

%QW Quantity

Modbus Start Address
Input Coils

YalW

%aIW Quantity

Modbus Start Address

103 1 R 1 I 213 1 R CT S A EY S R

MODBUS Serial Slave 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 IO Mapping
Status

Information

Bus Cyde Options
Bus cycle task

mdbsComTask
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5.2.5 EtherCAT Setting

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

5.2.5.1 EtherCAT Master Setting

Click on the Devices > EtherCAT_Master_SoftMotion.

Devices - 0 %

-

=2 Compressar
= [{] Ax_308EAOMAIT (AX-308EAOMAIT)
o Hardware Configuration
+ A Metwork Configuration
+-Ell PLC Logic
- [ Builtn_10 (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
+ ﬂj |Eﬂ’1&rCAT_Masber_Snﬂ:l‘v1oﬁnn (AX-3 Series EtherCAT Master So
=[] Delta_Modbus_COM (Delta Modbus COM)
= ﬁ Delta_Modbus_Master_COM_Port (Delta Modbus Master C
ﬁ Delta_Modbus_Slave_COM_Port (Delta Modbus Slave O
=[] Delta_Modbus_COM_1 (Delta Modbus COM)
ﬁ Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
"% SoftMation General Axis Poal

Result: The EtherCAT Master Setting window displays as shown in the following

figure.
General @ Autoconfig Master/Slaves Ethercnnr -~
Sync Unit Assignment ®EﬁlEfCAT NIC Setting
Log Destination address (MAC) FFFFFF-FFFFFFE [A Broadcast  [] Enable redundancy
Source address (MAC) 00-00-00-00-00-00 Browse...
EtherCAT Parameters
Network Name
EtherCAT 1/0 Mapping (@) Select network by MAC (O Select network by name
EtherCAT IEC Objects (34 Distributed Clock (4)4 options
RW i f LWR/LRI
Status P 2000 ry (] use LRW instead of LWR/LRD
| k
= Sacoffset 0 ] o [[] Enable messages pertas
nformatio :
Automaticrestart slaves
D Sync window monitoring D
Sync window 1 = ps
General

@ Autoconfig Master/Slaves: This option activates the master for quick and easy

basic configuration. It is generally recommended to check this setting.

112



Chapter 5

DIADesigner-AX

@ EtherCAT NIC Setting

Destination address (MAC): EtherCAT MAC address of the device on
the network that will receive the telegram.

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

Network Name: The name or MAC of the network.

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

Select network by name: Network routing network name identification,

and the project has nothing to do with the device.

@ Distributed Clock

Cycle time: The master station will send the corresponding data
message to the slave station according to the cycle time.

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.

Sync window: Set the synchronization time range of the monitoring

slaves.

Options

@ Options (Click options icon to expand the option field)

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).

Enable messages per task.

Automatically restart slaves: When the EtherCAT master is

disconnected after restart, the slaves will be restarted immediately.
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Note: EtherCAT_Master_SoftMotion is preset to Network by MAC and the name
is CPSW1.

Log

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

Log

EtherCAT Parameters

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

General | ! 0 warning(s) |0 0 error(s) | E' 0 exception(s) |0 0 information(s) |® 0 debug message(s) 5]
[ uTc time
Sync Unit Assignment
Severity  Time Stamp Description

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.

ﬁ EtherCAT Master SoftMotion X

General Bus Cyde Options

Bus cycle task EtherCAT Task

L

MainTask
Log mdbsComTask

Sync Unit Assignment IJze parent bus cyde setting
EtherCAT Task

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information
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5.2.5.2 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.

| Devices

- B X 7] EthercAT_Master_Softhq W Add Device X

= [ Compressor
= [0 Ax_308EAOMALT (AX-308EAOMALT)

@ Hardware Configuration

% A Network Configuration

# [&0 PLC Logic

# (] Buitin_IC (Buitin_10)
(i pelta_LocalBus_Master (Delta LocalBus Master)

4 (] EtherCAT_Master_SoftMotion (AX-3 5¢

||| cenea

‘ Sync Unit Assignment

‘ Log

| I EtherCAT /O Mapping

/ﬁndumm COM (Delta Modbus CG df ot
- _Modbus_
@ = (@) oelta_Modbus_Master_COM_Port W Copy
@ Delta_Modbus._Slave_com_pai 1t Paste
= (i) Delta_Modbus_COM_1 (Delta Modbus 1 < Delete
[ Delta_Modbus_serial_Device (Delts Refactoring »
"3 SoftMotion General Axis Pool
* [ AX_8xEP0_Windows_Series (ax@oepoy| [ Properties..
Add Object

) AddFolder..

Add Device.. ]

=)

| % Devices [I[ Pous

Insert Device...

Scan For Devices...

Disable Device

Update Device...

Edit Object

Edit Object with...

Edit 10 mapping

% Import mappings from CSV...
Export mappings to CSV...

Bcts

"G

Name |.unn,n 2_E_CoF_Drive

Action

@ Lppenddevice () Insert deviee O Update device

[string for a fulltext search | vendor | <allvendors>

Name
= (4 Delta Electronics, Inc.
+ [ Digital Output Modules (R2-EC0302)
+ [ EtherCATPLC
= [ Servo Drives

<

7 Pets ASDA-AZE EthercAT(CoE) Drive Reva 5
[ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev<
G o RRDvERert M. o v

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

>

L:ﬂ Mame: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev+
Vendor: Delta Electronics, Inc.
Categories: Slave
Version: Revision = 16202040608
Order Humber: ASDA-A2-E CoE Drive
Description: EtherCAT Slave imported from Slave XML: Delta_ASDA2

Drive Rev4Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4

E_rev+00_XM._TSE_20160620,xml Device: Delta ASDA-A2-E EtherCAT(CoE)

~

§;

v

Append selected device as last child of
EtherCAT_Master_Softiotion

@
N2/

@  (You can select another target node in the navigater A-.mmgmm is open.)
13

Close

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

Process Data
Startup Parameters
EtherCAT Parameters

EtherCAT IJO Mapping

EtherCAT IEC Objects
| Status

‘ Information

Address

AutoIncaddress
() EtherCAT address
4 Distributed Clock
@ select D¢
Enable

Sync0:
Enable Sync 0

Sync unit cycle
User-defined

Syncl:
Enable Sync 1

Sync unit cycle

User-defined

Additional

0 : [] Enable expert settings
1001 = ] Optional
DC-Synchronous ne
4000 Sync unit cycle (ps)
x1 4000 = Cydle time (ps)

0 v Shift time (ps)
x1 4000 = Cycle time (us)

0 5 Shift time (us)

EtherCAT ~

General

e Address

® EtherCAT address:

during startup.
e Distributed Clocks

address assigned to the slave by the master
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® Select DC: Set the slave distributed clock.

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 I/O Mapping

EtherCAT IEC Objects

Select the Outputs

Select the Inputs

Name
16#1600 1st RxPDO Mapping (exclu

| 16#1601 2nd RxPDO Mapping
Control Word
TargetPosition
1641602 3rd RxPDO Mapping (exclu

16#1603 4th RxPDO Mapping (exclu

Type

UINT
DINT

16%6040:00
16#607A:00

MName
16#1A00 1st TxPDO Mapping (e

v 16#1A01 2nd TxPDO Mapping
Status Ward
ActualPosition
16#1A02 3rd TxPDO Mapping (e

16#1A03 4th TxPDO Mapping (=

Type Index

UINT 1676041:00
DINT 16#6064:00

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.
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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 [#Edt X Delete & MoveUp & Move Down
Process Data Line ubindex  Name
1 Dool60:16500  Opmode

Startup Parameters 2 16260C2:16#01

3 16760CZ16502  Interpolation time index

EtherCAT Parameters
EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

Interpolation time period 4

Value Bitlength Aborton Error

8 8 | [m] 0
5 8 o (m] 0
3 8 ] [.d] 0

JumptolineonEror NextLine Comment

Op mode
Interpolation time period
Interpalation time index

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.

Select ltem from Object Directory
| Index:Subindex Name Flags Type Default
+ 16%1A01:16%00 2nd Transmit PDO Mapping
+ - 16%1A02:16200 3rd Transmit PDO Mapping
+ - 16%1A03: 16%00 4th Transmit PDO Mapping
+- 16%1C12:16700 RxPDO assign
+- 16%1C13:16%00 TxPDO assign
+ - 16#1C32:16%00 SM output parameter
+ 16%1C33:16%00 SMinput parameter
16£2001:16200 | 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%2007:16%00 DRV's Parameter P0-07 RW UDINT
16%2011:16200 DRV's Parameter P0-17 RW UINT
16%2012:16%00 DRV's Parameter P0-18 RW UINT
Name DRV's Parameter P0-01
Index: 165 2001 v Bit length |16 <
SubIndex: 165 0 = Value 0 =
[] Byte array

=
v |
Cancel
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5.2.5.3 Parameter Backup and Restore

The Parameter Backup and Restore function mainly performs backup/restoration for

the parameters of the EtherCAT slave device under the AX-3 series controller.

e This function is applicable to the following controller models:

AX-308EAOMA1T, AX-364ELAOMA1T, AX-308EAOMA1P, AX-316EAOMA1T,
AX-304ELAOPA1P, AX-304ELAOPA1T.

e This function is applicable to the following slave device models: ASDA-A3-E,

ASDA-B3-E.

& Parameter Backup and Restore

= P>

General
4[] Target Device List
[V] 1001 (Delta ASDA-B3-E)

Action:
Backup to File

Generate Target Device List from: 0
Current Project D E

Online Device
Gateway-1/0301.D036

Device Name: AX-308EAOMATT
Device Address: 0301.0036
Device Type: 4102

Device ID: 16F7 0314

Device Version: 1.0.1.C

| @ 0Errors l A\ 0 Warnings I © 0 Messages l 4

Device Message

Action: Backup to File
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Function Description
When the Generate Target Device List from selects the current
General project or online topology, the general window will display the
corresponding target slave device list.
The Action menu can be divided into the following:
e  Backup to file: Backup the parameters of the slave station device
to a computer file.
. e Backup to SD card: The parameters of the slave device are
Action

backed up to the SD card of the PLC.
e  Restore from file: restore slave parameters from computer files.

e Restore from SD card: Restore slave station parameters from
SD card.

Generate Target

Device List from

The Generate Target Device List from menu of the target device list

can be divided into the following:
e Archive File
e  Current project

e  Online topology

Online device

Browse and select the controller currently on the network. The

selected device information will be displayed below.
e Device Name

e Device Address

e Device Type

e Device ID

° Device Version

Archive Click to pop up the Save As in Paramater backup and restore
window. User can choose the archive path.
e
Start Click Start to perform parameter backup and restore.
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Function

Description

>

Please follow the steps below to perform parameter backup and restore:

1. Click Tools > Parameter Backup and Restore in the toolbar menu.

Or

Right-click EtherCAT_Master > Parameter Backup and Restore under the

AX-3 series controller device.

Tools | Window Help
| Package Manager...
Library Repository...
Device Repository...
Visualization Style Repository...

License Repository...

= =gaR g

License Manager...

Scripting

E7

Firmware Update

E5  Parameter Backup and Restore...

Customize...
Options...
Impert and Expert Opticns...

OR

Devices v X
= (] Unttled13 -
= [ Device (AX-308EA0MA1P)
8 Hardware Configuration
= A. Network Configuration
A, EtherCAT Filter
= B0 pLc Logic
= 1} Application
m Library Manager

@] Motion_PRG (PRG)
@] pLc_PRG (PRG)
= ;{ﬁ Task Configuration
= @3 EtherCAT Task
&) Motion_PRG X
= & MainTask
@] pLc_erG [
= (] Buitin_to (Builtin_I0)
i oo (o1o) |
i Delta_LocalBus_Master (Delta LocalBus l-f .
= () EtherCAT Master_SoftMotion (AX-3 Seri{
/' =[] AsDA_B3_E_CoE_Prive (Delta ASDA|
3 HgP 5M_Drive_ETC_Delta_ASDA_B]
% SoftMotion General Axis Pool

S

<

=% Devices J POUs

|

Cut

Copy

Paste
Delete
Refactoring

Properties...

Add Felder.

Add Device...
Insert Device..
Scan For Devices...
Disable Device
Update Device..
Edit Object

Edit Object with...

Edit |0 mapping
Import mappings from CSV...
Export mappings to CSV...

|53

Parameter Backup and Restore...

2. User performs the following as required

e Back up the parameters of the archive file/current project/online topology

slave device to a computer file.

Action: backup to file

Generate Target Device List from: archive file/current project/online topology

a. When selecting the archive file as the list source, first select the file path

from the computer (the software will automatically read the current

project/online topology).

Archive File

Generate Target Device List from: @
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b.
Archive, and the Save As New File window will pop up.

If user wants to archive the current device list and its configuration, click

Result: The window will be displayed as shown in the following figure.

w P

Gerersl
4 /] Target Device List
/| 1001 (Delts ASDA-B3-E

& Save s

L TmERC
- TWREED)

File Name(N] ||

Save as Type(T)  Anchive File (".apad)

-~ Hide Folders

Cancel

Action Back

up to File

c. Select the path to save and type in the file name, and click Save.

d. Click Start to start Parameter backup

21 Parameter Backup and Restore

v E
Start ‘neral

T Target Device List
1001 (Delta ASDA-B3-E)

e. Click Yes in the pop-up dialog box.
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Act

Bachup to File

Gererate Target Device Lat ko

Archive Filg

Orling Device

Gateway- 10301 DO

D Mame:
Device Ad ™ _
Device Tyy =
v IO

Device Ve ¢

o

f. After the backup is completed, the progress bar will show that it has been

completed.

a

& P>

General
4[] Target Device List
1001 (Delta ASDA-B3-E)

Action:

Backup to File

Generate Target Device List from: (i ]

Archive File

Online Device
Gateway-1/0301.D036

Device Name: AX-308EAOMATT

Device Add
Device Typ:
Device ID:

Device Vers Finished

21 Backup

e Back up the archive file/current project/online topology slave device

parameters to the SD card.

Action: backup to SD card
Generate Target Device List from: archive file/current project/online topology
When selecting the archive file as the list source, first select the file path

a.

from the computer (the software will automatically read the current

project/online topology).

Archive File

Generate Target Device List from: @

LA S8 T\ L

Click Start to Start Parameter Backup.
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=1 Parameter Backup and Restore

=

Start neral
4 [T Target Device List
1001 (Delta ASDA-B3-E)

c. Click Yes in the pop-up dialog box.

General
“ Target Device List
1001 (Delta ASDA-B3-E)

Action:
Backup to SD Card
Generate Target Device List from: 0
Archive File

D:\VIDA E#37#%\2. DIADesigner-A
Online Device
Gateway-1/0301.D036

Device Name: A AOMA1T
Device Ad "
Device Ty} =
Device ID:
Device Ve| Please wait.

Cancel

DIADesigner-AX

@0 Errof

De

0 Do you want to stop the controller and servo off the slave devices?

EN)

Action: Backup to SD Card

d. After the backup is completed, the progress bar will show that it has been

completed.
B Parameter Backup and Restore — O X
& >
General Action:
a Target Device List
1001 (Delta ASDA-B3-E) Backup to SD Card

Generate Target Device List from: @

Online Device
Gateway-1/0301.D036

Device Name: AX-308EAOMA1T

Device A

Device Ty 2 Backup X

Device ID]

Device Ve| Finished

I ©

Close

Archive File v | DAVIDA T#T4\2 DIADesigner-A

Restore slave parameters from computer files.
Action: Restore from file

Generate Target Device List from: archive file
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a. When selecting the archive file from the list source, first select the archive

file path from the computer (the software will automatically read the current
project/online topology).

Generate Target Device List from: @

Archive File v | [DAVIDA Z#3{5\2. DIADesigner-A 2\PARAMETER BACKUP N RESTORE

b. Click Start to start Parameter Restoration.

21 Parameter Backup and Restare

& [
Start tneral

4 T Target Device List
1001 (Delta ASDA-B3-E)

c. Click Yes in the pop-up dialog box.

@

" 4

>

General

Action:

4 [/ Target Device List
[ 1001 (Delta ASDA-B3-E) Restore from File
Generate Target Device List from 0

Archive File v | [DAVIDA =B =\2 DlADesigner-A 2\PARAMETER BACKUP N RESTORE\2

Online Device
Gateway-1/0301.D036

Device Name: AX-308EAOMA1T

Device Ad ™ =

Device Ty] 2

Device ID:

Device Vel Please wait

Cancel

DiADesigner-AX
0 Do you want to stop the controller and servo off the slave devices?
De

Yes No

Action: Restore from File

d. After the restoration is complete, the progress bar will show that it has
been completed.
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& Parameter Backup and Restore - O
= P>
General ) Action:
4 Target Device List -
1001 (Delta ASDA-B3-E) Restore from File

Generate Target Device List from: o
Archive File v | | DAVIDA =& \2. DIADesigner-AX\V1.2\PARAMETER BACKUP N RESTORE\2.{ | _
Online Device

Gateway-1/0301.D036

Device Name: AX-308EAOMAIT

Device A
Device Ty] 2 Restore X

Device ID;|
Device Ve| Finished

I &

e Restore slave station parameters from SD card.

Action: Restore from SD card

a. Click Start to start Parameter Restoration.

Z1 Parameter Backup and Restore

= [B]

Start peral o Action:
4l _get Device List
1001 (Delta ASDA-B3-E) Restore from SD Card ~

b. Click Yes in the pop-up dialog box.

=]
= >
__ General Action
4[] Target Device List
(] 1001 (Delta ASDA-83-E) Restore from SD Card

Generate Target Device List from: @

Current Project v | | Device\EtherCAT_Master_SoftMotion
Online Device

Gateway-1/0301.0036

Device Name: AX-308EAOMATT

Device A== =~======

Device Ty &

Device ID:
Device Vel Please wait

Cancel

DIADesigner-AX
:
o Do you want to stop the controller and servo off the slave devices?
[ TDq

Yes No

Action: Restore from SD Card

c. After the backup is completed, the progress bar will show that it has been
completed.
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& Parameter Backup and Restore

2 >

General
Target Device List
1001 (Delta ASDA-B3-E)

4 M

Action:
Restore from SD Card v
Generate Target Device List from: (i ]

ConentProiect v | [ Device\EtherCAT_Master_SoftM

Online Device

Gateway-1/0301.D036 il
Device Name: AX-308EAOMATT

Device Ad™*
Device Ty & Restore %
Device ID:
Device Vel Finished

I <

Close
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5.2.6 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.

¢ 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.

File Edit View Project Build Online Debug Tools Window Help
o 2- 0 IR Y WIS 0999 &l B S , X LEF

Cut
Copy
B Paste
Delete
Properties..
in  Add Object
Add Folder..

EI3E LS i
(§ Edit Object
Edit Object with..
Edit I3 mapging
Impont rmapgpings froem CSV.
Export mappings to C5W_
% Onlie Config Mode..
Reset Origin Devige [Device]
Samudation
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T a4

tame (SIS

Action
() Append devior Tresert chew Piug o () Update devioe

[strng for & hultext seanch | vendor | <al vendors

| rame Vendor Wersion

1
W

Description =~

35 - Senart Soltware Sohtions GmbM 3.5.150

EI.I'HMLM]

. -

.@mpbrm [[] Displey all versions (for experts only) [ Display outdated versons

| @ Hames Ethernet
dor: 35 - Smart Soft Sohtiors GmbH
Categories: Ethermet Adapter, Ethermet Adapter, Ethemet Adapter,
MMW
Version: 3.5.15.0
rder Mumber: -
Desscription: Efhernet Lk,

L

Append selected devioe as last child of
Device

@ (¥ou can ssect snother tanget node in the nivigetor while this mindow is open.)

Devices v B %|| [ EtherCaT Master_SoftMotion

=3 Compressor T~
= [ AX_308EAOMAIT (AX-308EAOMAIT) General
@ Hardware Configuration

= A Network Configuration L=v
A, EtherCAT Filter =
A, EtherNetiP Filter

A, ModbusCOM Filter

2 Ethernet Device /0 Mapping
ModbusTCP Filter

* Bl pLc Logic Ethernet Device TEC Objects
+-[{ Builtin_1O (Builtin_IO)
(@ Delta_LocalBus_Master (Delta LocalBus Master) Information
= () EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master Sg
4 R1_ECS500_1 (R1 TtoEBUSadapterMod|
ASDA_A2_E_CoE Ata ASDA-A2-E EtherCAT(CoE)

(3 Ethernet (Ethemnet)
= @ Delta_Modbus_COM (Delta Modbus COM)
= Delta_Modbus_Master_COM_Port (Delta Modbus Master C
(5 Delta_Modbus_Siave_COM_Port (Deita Modbus Siave
= [ Delta_Modbus_COM_1 {Delta Modbus COM)
[{) Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
‘3 Softvotion General Axis Pool
+ (] Ax_8xxEP0_Windows_Series (AX-8xXEPO Windows Series)

" ) Ethernet x|

_ Interface I

EtherNet Device — General
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[f] Ethernet x

General

Lag

Status

Ethernet Device If0 Mapping
Ethernet Device IEC Objects

Information

Interface

Name

Description

Interface

Current controller communicate interface

e FEthernet Device — Status

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

Running/Stopped status.

Name

Description

Ethernet Device

Controller Internet status

Last Diagnostic Message

Diagnosis Status

o Ethernet Device — EtherNet Device 1/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”.
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m Ethernet x |
Cenerd Ethemet Device : nfa
Log Last Diagnostic Message Acknowledge
Status EthDiag
Current IP
Ethernet Device /0 Mapping Current subnet mask
Current gateway address
Ethernet Device IEC Objects 1P changes
Infarmation
Ethernet : |nfa
A Ethemet =
Gyl Bus Cycle Optices
RIS CyChe sl Lise parent bus oy setting
Log
SAatus
Extamiet Davane 10D Happing
Enhermnet Devace IEC Objects
Information

o Ethernet Device IEC Objects

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

eState to monitor the operation status.

m Ethernet X

General ok Add... [ Edit... Delete Go to Variable
Variable Mapping  Type
Log
@ Ethernet ] IoDrvEthernet
Status

Ethernet Device [0 Mapping

Ethernet Device IEC Objects

Information
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5.2.6.1 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.

[l Add Device X
Devices - 1 x
=l Untideds =] Name [Delta_Modbus TCP_Master_t
=-(f pevie (AX-30BEADMAIT) et
ction
@ Hardware Configuration
= & Network Configuration (@) Append device () Insert device () Update device
EtherCAT Fiter
A string for a fulltext search | vendor | <allvendors> -
A, ModbusCOM Filter
A, ModbusTCP Filter Name Vendor Version  Descriptic
=B PLC Logic =- [ Fieldbuses
=1L} Application #. = EtherNet/IP
i) Library Manager = W8 Modbus

PLC_PRG (PRE) = v Mogbus TCP Masts
= Task Configuration M Delta Electronics, Inc. 0.30.10  Adevice thi
& EtherCAT Task [t Modbus TCP Master 35 - Smart Software Solutions GmbH ~~ 3.5.15.0 A device thi
= MainTask %8885 ModbusTCP Slave Device
& Lo prG
% mdbsComTask
58 mdbsEtherTask
#- [ Buitin_I0 (Buitin_I0)

(i) Deita_LocalBus_Master (Delta LocalBus Master)

m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) < >
= [ Ethernet (Ethernet) x Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions
[ Delta_Modbus_TCP_Master (Delta Modbus TCP Master) |
= [J Delta_Modbus_COM_1 (Delta Modbus COM) [  mName:Delta Modbu:
[l Delta_Modbus_Serial_Device (Delta Modbus Serial Device) lec

= [ Delta_Modbus_COM (Delta Madbus COM) g
= (i) Delta_Modbus_Master_COM_Port (Deita Modbus Master COM Port) ==,
(7 Delta_Modbus_Slave_COM_Port (Delta Modbus Slave COM Port)

% Softiotion General Axis Pool

Append selected device as last child of
Ethernet

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

< 5 Add Device Close
5 ooy T T

e Delta MODBUS TCP Master I/O Mapping:

(7] Delta_Modbus_TCP_Master X
Delta Modbus TCP Master I/O
Mapping

Delta Modbus TCP Master IEC
Objects

Bus Cyde Options
Bus cycle task mdbsEtherTask ~

Status

Information

Name Description

User can set Bus Cycle Task on MODBUS TCP
Delta MODBUS TCP Master | Slave Device. For more information on the bus

I/O Mapping cycle task, please refer to AX-3 operation manual
“‘PLC Settings”.

131



Chapter 5 DIADesigner-AX
Name Description
Status MODBUS TCP Master current operation status
_ MODBUS TCP Master information, including the
Information

Vendor, Version etc.
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5.2.6.2 Delta MODBUS TCP Slave

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.

1 @ Add Device x

evices - 3 X

b3 uhtteds E|
= [ Device (AX-308EAOMAIT)

o8 Hardware Configuration

= A Metwork Configuration (@ Append device () Insert device (0) Update device

Ay EtherCAT Filter

Name |DEItanﬂdhuszCP75\avefl

Action

" ) |Sh ing for a fulltext search | Vendor | <all vendors> v
ModbusCOM Filter
A, ModbusTCP Filter Name Vendor Wersion Description
= @ﬂ PLC Logic = m Fieldbuses
=1 Application = ¥l Modbus
m Library Manager = ¥u8 Modbus TCP Slave
PLC_PRG (FRG) £ ] DeltaElectronics, Inc.  0,40.0.0 A generic Modbus device th

= @ Task Configuration
2 EtherCAT Task
=g MainTask
& pLc_PrE
2 mdbsComTask
2 mdbsEtherTask
- (i Buitin_10 (Builtin_I0)
m Delta_LocalBus_Master (Delta LocalBus Master)
m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) < >
= ﬂi Ethernet (Ethernet)
= ﬂi Delta_Modbus_TCP_Master (Delta Modbus TCP Master)

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

| m Delta_Modbus_TCP_Slave {Delta Modbus TCP Slave) Ei Name: Delts Modbus TCP Slave
= m Delta_Maodbus_COM_1 (Delta Madbus COM) Vendor: Delta Electronics, Inc.
[ Delta_Modbus_Serial_Device (Delta Modbus Serial Device) Categories: Modbus TCP Slave %
= [0 Delta_Modbus_COM (Delta Modbus COM) Version: 0.40.0.0 . <N
Order Number: -

= Delta_Modbus_Master_COM_Port {Delta Modbus Master COM Port]
m - - - - @ ) Description: A generic Modbus device that is configured as Slave for 3 Modbus

Ei 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_Medbus_TCP_Master

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

N Add Device Close

=

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).

e General

User can set MODBUS TCP Slave related information such as station

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

[f] Delta_Modbus_TCP_Slave x

General Configuration

Slave Address [0..247] 0
Modbus Slave Channel EI
Response Timeout [ms] 1000 E
Modbus Slave Init
Port S02 El
Delta Modbus TCP Slave IEC
Objects Device Type Standard Modbus Devices  ~
Status 1P Address 192 . 168 . 1 , 1
Infarmation Auto-Reconnect
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
Device Type _ _ _
series controller is selected, the device and
MODBUS address will be automatically converted).
IP Address Slave IP address.

Auto-Reconnect

When a timeout or error occurs, reconnection is

performed automatically.

Modbus Slave channel tab

« 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

Channels, the AX-308E series controller will send MODBUS request packets

in order in a table order, and all channels share a TCP connection.
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@) pelta_Modbus_TCP_Slave x
General
Modbus Slave Channel

Modbus Slave Init

Delta Modbus TCP Slave IEC
Objects

Status

Information

Name

Trigger

READ Offset Length

Add Channel...

Delete.. Edit...

As shown above, there is an option to add channels in the MODBUS slave
channel page > Slave Modbus Slave Channel tab.The MODBUS Channel
will vary with the Device Type setting on the General page > General tab. If

user choose a Delta specific controller, they can directly select the Device

Address of the Delta controller, eliminating the need to look up the table as

shown in the following.

Device Type : Standard Modbus Device

Device Type : AH Series

Modbus Channel

Enable

Modbus Channel d
Enable
Channel
d nnel 0
Access Typ ad Colls w
rigger = k- =
Commen
ead Regists
[ Device Address o l

* Length

ror Handl Keep last Value ¥

OK Cancel
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MODBUS Channel Description:

Device Type : Standard MODBUS Device

Modbus Channel x

| Enable

Channel

Mame Channel 0

Access Type Read Coils w
Trigger Cyclic o 100 ms
Comment

Read Coils

Device Address OxD
« Length 1
Error Handling Keep last Value e
QK Cancel
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)

e Read holding registers (0x03)

e Read input registers (0x04)
Access Type
e 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)

Cyclic: MODBUS request Trigger at a set cycle time

Trigger 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 | MODBUS address of Register

Length Read / write data length

When a communication error occurs, the setting operation of

the Registers data is performed.

Error Handing Set To ZERO
° et lo .

o Keep last value.

Device Type: AH Series
Enable
Mame Channel 0
Access Type Read Cails w
Trigger Cyclic o 100 ms
Read Coils
Device Address X Coi L] 00
* Length 1
Error Handling Keep last Value i
0K Cancel
Name Description
Enable Decide whether this channel is effective.
Name Define this channel name.
Channel read and write actions:
Access Type
e Read coils
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Name

Description

e Read registers
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.

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.

MODBUS Slave Initialization

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.
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A peta_Modbus_TCP_Skve x

General Lne  Aceess Type WRITE Offget Defsult Vahie Length Comiment

Modiues Stave Channel

Modbus Skanve Init ]

Dalta Modbaus TOP Slave L0

Infirmation

Move Up Move Down Add Channel... Delete... Edi...
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5.2.6.3 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 Edft Wiew Project Buld Online Debug Tools Window Help
W&o o LB MRS YY e B SN o X|[x73235 3
= : . .]
= (] Frhernel_ Parameler -
= {f Device (AX-308EADMALT)
« Hardware Configuration
= A Network Configuration il
A EtherCAT Fiter
A ModbausTCP Fiter Py
- B e Loge Paste
= £ Apphcation et
— Libvany Hanager ﬂéfﬁcl‘ﬂi‘;ﬂg
X PLC_PRG (PRIG) Properties._
. *:‘:mﬂ“"“_rm" Add Object
'a mﬂ" n';' Tk Add Folder..
Add Device.. o
a mt_mmm (EthertAT Master ol waerievice—
i M Dizable Device
Update Device..
5 DB:*I;DKI] [ Edit Object
& Dea_Localus_Master Dol Mastir) Edit Claject with-.
b SoftMotion General A Pool Edit ¥D mapping
Imiport mag-pin.gf Froem £S5V
Export mappings o C5V.

140



Chapter 5

DIADesigner-AX

| @ Add Device '

Mame [Deka_ModtwsTCP_Slave_Devee 1

+ B Modbus TOP Master
- E el TR Glivs D

Action
W append dovice () Trsert devicn () Update device:
String for @ fultext seanch | wendor <Al vendorss w0
MName Vendor Version  Descrif
= (1 Pelduse

& == Etharbet/TP

= i Modbus

() [Deita Moribus TCP Save Devies | Dieita Electronics, Inc.

= w]

# = profret 10

L4

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

1 ModbusTCP Save Devics 35 - Smart Softwane Sokutons GmbH e

a Hame: Delta Modbus TCP Slve Device
Vendor: Delts Bectronics, Inc.
Categories: ModbusTCP Sive Device

Wersions 0.30.1.0 §
.

Order Humber: -
Desscription: Delta_Modbus TCP_Siwve_Device

Append selected devioe as last child of
Ethermet

L] [Woul can Seect Brsdiifer Langen raode in the navigator whils this window IS open.)

‘3‘_‘"
oy

Devices

= 1§ Evhemes{_ Parameter
= @ Device (AX-308EAIMAIT)
«8 Hardware Configuration
= A Network Configuration
A, ModbusTCP Fiter
= )] PLC Logkc
= 1 Apphcation
D Library Manager
A] PLC_PRG (PRG)
= (@ Task Configuration
= & MainTask
] PLC_PRG
& mdbsEther Task
= (@ Ethernet (Ethernet)
= Delta_Modbus_TCP_Master (Delta Modbus TCP Master)

| 3 Delta_Modbus_TCP_Slave_Device {Delta Modbus TCP Slave Device) |
& 1LY { Bulin_IOg

(@ Deka_LocaBus_Master (Deka LocalBus Master)
3 SoftMotion General Axis Pool

- B oX

General:

User can set the TCP Port, Station ID, and the register area in this page. If the

MODBUSTCP Master is using Delta specific communication, the register is not

limited.
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A Deita_sodbus_TCP_Skave_Deviee

| Genena |

| Deita Modbus TCP Slave Device 1O
| Mapping

| Status

Infiormestion

Genernl Configurstion
TCF Port

Statcn 1D

Agcress Information Sething

Holding Register [Seh)
Desvice: Start Address
Device: Quankity
Hodbus: Start Address

Haoiding Register (36000
Device Stat Address
Device Quankiny
Mol SCar Addeess

Enput Rgister [4aIw)
Desvice Start Addness
Demvice Guankity
Hodbus: Start Addvess

ooloz

aw e EE ar 4k 4k

aw AR A

Couls. [l
Diewice Start Adress
Diewioe Quanttty
Modbus Start Address
Cotks [3o0d]
Diesvioe SI Adiress
Dewvice Quantity
Modbus Start Address
Input Coils (%)
Diewice: Start Address
Dewice: Quantity
Modbies Start Address

e aw| Ak

Delta MODBUS TCP Slave 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-308E Operation manual PLC

Settings.

General

A pelta_Modbis_TCP_Slave_Device

Bus Cyde Options

Mapping

Delta Modbus TGP Slave Device /O

Bus cydie task

]

Status

Information

mdbsEther Task
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5.2.7 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.

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 10 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 * 0 X

=3 Compressor i
=[] AX_308EAOMA IT (AX-308EAOMAIT)
o8 Hardware Configuration
+ A. Metwork Configuration
+- B pLC Logic
+- [ Builtin_IO (Builtin_10)
m Delta_LocalBus_Master (Delta LocalBus Master)
+ m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master Sg
= m Ethernet (Ethernet)
= m Delta_Modbus_TCP_Master (Delta Modbus TCP Master)
m Delta_Modbus_TCP_Slave (Delta Modbus TCP Slave)
m Delta_Modbus_TCP_Slave_Device (Delta Modbus TCP Slave
= m @erNet_IP_Smnner (EtherMet/IP Scanner)
W as218Px (AS218PX)
Bl as324MT (A53240MT)
m Generic_EtherNet_IP_device (Generic EtherMet/TP d...
=[] Delta_Modbus_COM (Delta Modbus COM)
= m Delta_Modbus_Master_COM_Port (Delta Modbus Masbe@
m Delta_Modbus_Slave_COM_Port {Delta Modbus Slave q
= [ Delta_Modbus_COM_1 (Delta Modbus COM)
m Delta_Modbus_Serial_Device (Delta Modbus Serial Device)
"% SoftMotion General Axis Pool

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 EtherNet/IP Scanner
o 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 EtherNetIP 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.
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5.2.7.1 EtherNet/IP

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

Scanner.
= _i H add Device -
= o =
= [l corvce fan-amtae T —
ol rardeare Config ston s —_— =8

= A vtesn Covliguraton
A EFercaT Pt
A e i
A P T Pl
= W e Lege
= O Apploution
[ JETREE
o] wion_FRG PR
o m_es PR
= @ Task Configurason
= & DS Tk

- & PPt Tan

= ERwrCAT Tk
& o PR
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EtherNet/IP Scanner General tab

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

Information

A,  Network Configuration Editor [ Device 1] EtherNet_IP_Scanner X
General "

Options
Lag ] Auto-reestablish connections

Ethen'et/IP

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

(1) EtherNet_IP_Scanner X
General

Log

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

Status

Information

Bus Cyde Options

Bus cycle task ENIPScannerIOTask v

Project

Description

Bus cycle task

Select bus cycle task.

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

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

running status from the status.

(4] EtherNet_IP_Scanner X
General

Log

EtherNet/IP Scanner 1fO Mapping
EtherNet/IP Scanner IEC Objects

Status

Information

m
o

Delete

4k Add..

Go to Variable

Variable
@ EtherNet_IP_Scanner

Mapping Type
P IoDrvEtherNetIP
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5.2.7.2 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 >

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

Add Device window.

EtherNet/IP Remote Adapter General tab

[ EtherNet IP_Scanner
General

Connections
Assemblies

User-Defined Parameters
Log

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

Information

B Asa1epx x

Address Settings

IP address 192 .158 . 0 . 2

Electronic Keying
Keying Options
(O) Compatibility check
(@) Strict identity check

Check device type |14

[ check vendor ID _.?99

Check product code  |532

[ check major revision |1

I

[] check minar revision |1

Restore Default Values

Etheri'et/IP
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Project Description
Address Settings — IP
EtherNet/IP remote adapter IP Address
Address
Electronic keying
Start: The adapter performs a compatibility check on its
Keying Options- EDS file. All key values will be sent to the device. The

Compatibility check device decides whether it is compatible with the

received value.

The adapter performs a compatibility check on its own

) ) EDS file. The user decides which keying information
Keying options-
should be checked. If the check fails, no I/O connection

Strict identity check
et 'y 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

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.
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[ EtherNet_IP_Scanner Ml Asa1ePx x M
General

Connection Name RPI(ms)  O-->TSize (Bytes) T-->OSize (Bytes)  Proxy Config Size (Bytes)  Target Config Size (Bytes) ~Connect
Connections 1. Connection1 10 200 200 16 20 04 244
Assemblies

User-Defined Parameters

Log

EtherNet/IP /O Mapping

EtherNet/IP IEC Objects

Status = =
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
= Connectionl

= 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 DeviceIndex 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 DeviceIndex 0 INT 0 New Help String
Reserved_0 0 INT 0 0 0 New Help String

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
ms
input/output data

The size of producer data from scanner to adapter

O — T size (Bytes) o
(Originator — Target)

Consumer data size from adapter to scanner

T — O size(Bytes)
(Target — Originator)

Proxy Config size

The size of the proxy configuration data
(Bytes)

Target Config size

Target configuration data size
(Bytes)

The connection path data is represented as: address-

Connection path _ _ o _ _
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

Add connection: Click Add Connection, the following dialog box will

display,which contains the parameters of the new connection.

New Connection

(®) Predefined connecti

Choice of Connection
Connection Name

Connection2
Connection3
Connection4
Connection5
Connections
Connection?

Connection8
<

General Parameters

Connection Path

Trigger type

Transporttype

0-->T size (bytes)

Connection type
Connection Priority
Fixed/Variable
Transfer format

Inhibit time (ms)

() Generic connection (freely configurable)

on (EDS file)

O-->T Size (Bytes)  T-->0 Size (Bytes)  Proxy Config Size (Bytes) Tai®

200
200
200
200
200
200
200

‘ZU 042481 2C 66 2C 67

Cydic

Scanner to Target (OQutput)

T->0 50 Gyt
Proxy config size (bytes) |0

Target config size (bytes) {16

s ]

[Paint to Point

Scheduled

Fixed/Variable |Fixed
32-bit run/fidie Transfer format Pure data

Cancel

200 16
200 16
200 16
200 16
200 16
200 16
200 16 v
>
v RPI (ms) 20 =

Target to Scanner (Input)

\ Connection type  Multicast -

~ Connectionpriority | Scheduled M

Inhibit time (ms) 0

Generic connection (free configuration): The dialog contains the parameters

of the new connection.
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Mew Connpction

%) Generic connedtion (fresly coafigurable)

: i Predefined connection (EDS file)

Cangel

Connecton Fath Setings

Automatically generated path

) User-defined path

") Path defined by symbolic name

General Parameters

Connection Path 2004 2481 JC 6L 2CET

Trigger type Cyckc w RPY (=) e s

Transpest type Ewchushae owner s Timgaut multiplier 4 o
Scarrer to Target (Dutput) Target to Scarner (Irout)

0->T size (bytes) 200 T size [bytes) |200

Fromy config size (bytes) |0

Target config size (bytes) |16

Connection tyoe ot b Point b Connection type [ T 14 b
Connection Priority  Scheduled w Connection prigrity  Scheduled

Fooed) arinble Fed 5 Fied ) aripible Froed

Tranal er farmat 32 bt run e . Trangler farmal Fure data

Inhibsit time (ms) 5 Inhibit time: (ms])

Project Description

Connection Path Settings

Automatically generated

path ) .
and combined production values.

The connection path is automatically generated based

on the combined configuration, combined consumption

The connection path is manually specified in the
User-defined path o
corresponding input field.

The path is specified by the symbolic name.
Path defined by

Note: The connection path setting must support
symbolic name P g PP

symbolic connection path.

General Parameters
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Project Description

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

Connection Path . )
receive output and configuration data.

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

Use ANSI strings instead of ordinary connection paths.

For the allowed ANSI strings, please refer to the
Path defined by

corresponding EtherNet / IP adapter manual.
symbolic name

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
ms

to the target application. The value must be a multiple

of the bus cycle task.

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

e 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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Mew Connection

f |' Generic connection (freely configurable)

(@) Predefined connection (ED5 file)

Cancel

Choice of Connection

Connection Name Q->T Size Bytes) T--»0 Size Bytes) Prowy Config Size (Bytes) Tm ™
Connection2 200 200 15
Connection 200 200 16
Cornectiond 200 200 16
Connection$ 200 200 15
Connections 200 200 16
Connection7 200 200 16
Cormmectond 200 s 15

F »

General Parametens

Connection Path 2004 24 81 2C 66 I 6T

Trigger type Cychc v RP1 (ms) 20 i

Transport type Exclusive owner Timeout multiplier |4 w
Scanner o Target (Output) Tarpet bo Scarmer (Input)

0->T size (bytes) 200 ] T—>0 size (bytes) 2'3'3

Prooy config size (bytes) |0

Target config size (bytes) |16

Connection type Poarit bo Poent Connection type Mibeast o
I Connection Priority | Scheduled - Connactionpriarity Scheduled w

Fixed i ariable Fraed Foced/variable Fraed

Transfer farmat 324t run e Transfer format | Pure data

Enhibit time (ms) 2 Imhibit time (ms)

Project Description

Scanner to Target (Output)

The size of producer data from scanner to adapter
O — T size (Bytes) o
(Originator — Target)

Proxy Config size

The size of the proxy configuration data
(Bytes)

Target config size

Target configuration data size
(Bytes)

e Empty: no network connection is established.
, e Multicast: The network connection has been

Connection Type
established. Connection data can be received by

multiple user.

153



Chapter 5

DIADesigner-AX

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

Prohibited time

Heartbeat 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.

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

Description

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

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.

Project

Description

Raw data value

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.

¢ 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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Assemblies 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 Wl Asa18Px x

cenetal Connectons

Connections ConnectionName ~ O-->T Size (Bytes) T-->O'§
1. Connection1 200 200

Assemblies

User-Defined Parameters
Output Assembly “Tnput Data” (0—->T)

ize (Bytes)  Proxy Config Size (Bytes) ~ Target Config Size (Bytes)

16

Input Assembly "Output Data™ (T—>0)

4k Add < Delete

Log 4k Add
EtherNet/IF 1/0 Mapping Name DataType Bitlength  Help Strir *
Register UINT 16 New Help 5
EtherNet/IP IEC Objects Input Data_Parami BYTE 8
Input Data_Param2 BiTE s
Status Input Data_Param3 BYTE 8
InputData_Param4 ByTE s
Information Input Data_Params BYTE 8
Input Data_Paramt BYTE []
InputData_Param7 BYTE 8
Input Data_Param8 BYTE 8
Input Data_Param9 BYTE 8
Input Data_Param10 BYTE 8
InputData_Paramil  BYTE 8
InputData_Param12  BYTE 8
InputData_Parami3  BYTE 8
InputData_Paramt4  BYTE 8
InputData_Param1s  BYTE 8
InputData_Param16  BYTE 8
InputData_Parami?  BYTE s
InputData Parami8  BYTE 8
InputData_Param19  BYTE 8
InputData_Param20  BYTE 8
InputData_Param21  BYTE 8
Input Data_Param22 BYTE 8 v
< >

Name DataType Bitlength Help Stri A
Register UINT % New Help ¢
Output Data_Parami BYTE 8
Output Data_Param2 BYTE 8
OutputData_Param3 BYTE 8
Output Data_Paramé BYTE 8
Output Data_Params BYTE 8
Output Data_Param6 BYTE 8
Output Data_Param? 8YTE 8
Output Data_Param8 BYTE 8
Output Data_Paramg BYTE 8
OutputData_Param10  BYTE 8
OutputData_Paramil  BYTE 8
OutputData_Parami2  BYTE 8
Output Data_Param13 BYTE 8
Output Data_Param14 BYTE 8
OutputData_Parami5  BYTE 8
OutputData Paramis  BYTE 8
OutputData_Param17  BYTE 8
OutputData_Param1s  BYTE 8
QutputData_Param19  BYTE ]

OutputData_Param20  BYTE 8
OutputData Param2i  BYTE 8
OutputData Param22  BYTE 8 v

e Output component Input Data / Input Component Output Data

Project

Description

Add

parameter to be added.

Open the select parameter dialog box, select the

Delete Delete selected parameter.

Move Up/Move Down | order in the list determines the order in the 1/O

map

ping.

Move the selected parameter up/down in the list, the

Name/Data Type/

Bit Length/Help String | text field.

These values can be changed by double-clicking on the
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e Export/import Components>Add > Select parameter window

Select Parameters X
Name Class Instance  Attribute  Type Minimum Maximum  Default Unit -
Size 15 3 i UINT 2 400 2
Conn1_Input DeviceType 15 12 i 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 i UINT 0 3 0
Conn1_Output Devicelndex 15 16 1 INT 0
Conn1_Output DeviceQuantity 15 I g i UINT 0 200 200
10 data size 15 18 i UINT 0 200 200
Conn2_Input DeviceType 15 15 i UINT 0 3 0
Conn2_Input Devicelndex 15 20 1 INT 1100
Conn2_Input DeviceQuantity 15 21 1 UINT 0 200 200
Conn2_Output DeviceType 15 2 1 UINT [} 3 0
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 1] 3 0
Conn3_Input Devicelndex 15 26 1 INT 1200
Conn3_Input DeviceQuantity 15 27 i UINT 0 200 200
Conn3_Output DeviceType 15 28 1 UINT 0 3 0
Conn3_Output Devicelndex 15 2 1 INT 200 -
[[] Generic parameter
Name Size Cancel
Class 155 Datatype UINT
Instance = Bit length -
Attribute 15 value 2|
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
Show parameter groups 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
of the parameters.

User-defined 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.
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[ EtherNet IP_Scanner W As218px x
General

Connections

Assemblies

User-Defined Parameters

Log

EtherNet/IP /O Mapping

EtherNet/IP IEC Objects

Status

Information

Name Value

Move Up Move Down

Unit BitLength AbortonError JumptolineonError Nextline Comment

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
i

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.
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Project

Description

Note: If user can never write a specific parameter,

returning will result in an infinite loop.
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5.2.7.3 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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Follow the procedure to set the AX-3 series adapter:

1. Right-click on Add device > Fieldbus > EtherNetIP Module > Delta

EtherNetIP Module.

e - i
= (5 Dhrvice e WBLAL 1T
i s Coriigraiar Nirms D Pt P _bodi i
= . Verbmork Corigursion o
AL s Al ot i atn e
. i e dawne ot 18
.BIA s P § = §
= Bl L L
B T re— tia—e Verdor wWemon  Destnobo
[ = (5 redtame
=] rwbon S5 PRG) = it
] i P e - _—
= e Canbgranen I Dems Bt pbde et e, e SALD e
B H prenesr man ey T T PPy
) s Pra B iupme ¥ vds
= Ehacem-iar e T
& ek prwriet I Adapter Servorlvon
- & e i
L R ————
v Ol e T
{1 Frartior B Sowesr Sarace e
= i DfwelAT Tak »
) Momon, RS 4 Grosm ow oeegeme | | Tmss af verpomalor moetn oo | Demsle sutseed semorn
- i Morr
& ne s et T -
= (T i3 Bdiin A Wevnber: Cula dhe brorms
B oo e L e Ve | S -,
I et jocalie Mt et sl Maste ] Ve i
) CherCAT Mamier_Sooion {1 Serms DiherCAT Masfer — """" e = .
= 3l rreet e
= H erert 2 scarve EtesUr save) Evirrt wrbected devics 55 siblng brisi
R ] Dela_Enbeetion_[P_Husiuls
ALY (A NT) B (Fma i i p e L gl sl = T et sl P, e i 5T
T Gtrer st F e Ferers Flerisn® aeade
)t Pttt idapner (Tists Efurten P doapier —
] s preetint P Mockin (Dt Fiartiey T Mochin]

160



Chapter 5 DIADesigner-AX

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 >
Modify the name in the General tab).

= j Ethernet (Ethernet)
= [f) Delta_EtherNet_IP_Adapter (Delta EtherNet/IP Adapter)
] |IN (Delta EtherNet/IP Module)
@ ouT (Delta EtherNet/IP Module)

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

[ mx

| General Module Information

Delta EtherNet/IP Module If0

e Module Word Input Module Ether. |et/|P

Byte Output Module

Delta EtherNet/IP Module IEC
Objects Vendor name

Status Vendor ID

Product name

Information

Product code 100 Words Input Module
100 Words QOutput Madule

Major revision T =

Minor revision 1 =

4. EtherNet/IP Module I/O Mapping tab > Always update variables > Enabled
2 (always in bus cycle task).

A mox >
General Find Filter Show all ~ gk Add FB for IO Channe -]
| EtherNet/IP Module /0 Mapping Variable Mapping Channel Address Type Unit  Description
=4 InputData  %IWO WORD
EtherNet/IP Module IEC Objects “» 8it0 %IX0.0 BOOL
» Bit1 %IX0.1 BOOL
Status W Bit2 %IX0.2 BOOL
» Bit3 %IX0.3 BOOL
Information » Bit4 %IXD.4 BOOL
» BitS %IX0.5 BOOL
» Bits %IX0.6 BOOL
» Bit7 %IX0.7 BOOL
“» Bit8 %IX1.0 BOOL
W Bits %IX1.1 BOOL
» Bit10 %IX1.2 BOOL
» Bit11 %IX1.3 BOOL
» Bit12 %14 BOOL
*» Bit13 %IX1.5 BOOL
R Bit14 %IX1.6 BOOL
» Bit15 %IX1.7 BOOL
I Reset Mapping Always updatevariables |Use parent device setting e
Use parent device setting
# = Create new variable "% = Mapto existing variable Enabled 1 iuse bus iidg task if not used in ani taski
Enabled 2 (always in bus cyde task)
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Output Module.

Double-click on OUT (EtherNet/IP Module) > General tab > Module > Word

Major revision 1

Minor revision 1

| General Module Tnformation
EtherNet/IP Module IEC Objects Module Byte Input Module v \ T
s Etheri'et/IP
Byte Output Module
Sl Vendor name \‘:‘[urd I"tMDdeE
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

(always in bus cycle task).

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

EtherNet/IP Module IEC Objects
Status

Information

4 our x =
General Find Filter Show all 4k Add FB for ne 5
I EtherNet/IP Module /O Mapping Variable Mapping Channel Address Type Unit Description
®-"p Output Data  %QWD WORD

Reset Mapping

Always updatevariables |Lﬂeparentdemesem1;

-]

Use parent device setting

# = Create new variable “# =Mapto sxsting variable

Enabled 2 (always in bus cyde task)

Enabled 1 (use bus cyde task if not used in any task]

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.

Devices v & X
& Delta_EtherNet_IP_Adapter.ServiceCyd ¥ | A

= £ ENIPScannerIOTask

(1) Delta_Ethertiet_IP_Adapter x

| General

EDS File
& Ethernet IP_scanner.10Cyde T ———
8 ke 2 Log Wendor name Delta electronics, inc.
=g ENIPScannerServiceTask
8] EtherNet_IP_Scanner.ServiceCyde Delta EtherNet/IP Adapter /0 Vendor ID 799 o
& Mapping —_ .
& ethercar_Task Froduct name (AX-308EAOMAIT
&) Motion_PRG Delta EtherNet/IP Adapter IEC
& ManTask Objects Product code 16386 3
& mdbsComTask Status

Major revision 1

£ mdbsEtherTask
# (@ suiltin_I0 (Builtin_I0)
[ oeita_Localbus_Master (Delta Localfius Master)
#-({] EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Mastes
= (@ Ethemet Ethemet)
+ [0 oelta_Modbus_TCP_Master (Deita Modbus TCP Master)
(@ Delta_Modbus TCP_Stave_Device (Delta Modbus TCP §I
# ([ Etheriet_IP_Scanner (EtherNet/IP Scanner)
= {J Deita_Etherhet_IP_Adapter (Deita EtherMet/IP Adapter }\
[ ™ (elta Etherliet/IP Modue)
(@ our (eita EtherNet/IP Module)
+ (i) Delta_Modbus_COM (Delta Modbus COM)
# [{ Delta_Modbus_COM_1 (Delta Modbus COM)
'3 SoftMotion General Axis Pool
= [ AX_8xxEPO_Windows_Series (AX-Bxx<EPD Windows Series)
@@ Hardware Configuration
= A, Network Configuration

A, EtherCAT Filter
=Y

Minor revision 1

Installto Device Repository... Export EDS File...

Information

<

5 Devices | ([ pous

Etheri'et/IP
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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.

Genéral EDS File
Log Vendor name

Delta EtherNet/IP Adapter /O Vender ID
Mapping

Delta EtherNet/IP Adapter IEC
Objects Product code

Product name

Status Major revision

Information Minar revision

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

" Ethen\et/IP

-
4

[

Project

Description

Vendor name

Supplier name

Vendor ID Provided by ODVA Association
Product name EDS file name
Product Code Product Code

Major revision

Major 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.

163



Chapter 5 DIADesigner-AX

General Module Information
EtherNet/IP Module TEC Objects Module Byte Input Module v Ethen'et/IP
B O it Modul
Status Vendor name wy:d ]m Modi.leE
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 :
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5.2.8 High-Speed 10 Setting

Note: This section does not apply to AX-300NAOPA1.

The following table is a comparison table of high-speed 10 configurations:

AX-324/AX- AX-364EL/AX-
Description
304 308/AX-316
DIO Configuration v v AX-324/AX-304 lacks a
differential encoder
SSI - v -
AX-324/AX-304 lacks a
Counter/Timer 6 groups 8 groups _ _
differential encoder
Capturer/Comparator v v -
Pulse output shaft - v -
AX-324/AX-304 is
Interrupt v v missing Channel 16 &

17
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5.2.8.1 High-speed IO setting (AX-364EL/AX-308/AX-316/AX-332)

5.2.8.1.1 Builtin 10: Hardware 10 configuration

Double-click Builtln_lO from the device tree to configure hardware 10.

[ ouitin_10 x|

551 DATA 100

Hardware 10 Configuration C
Status
BuiltIn_IO IfO Mapping it sS1
Status [ counter o [C] ss1 Encoder
Z Phase use OC
Information N mw ["] Counter1 Capture
Z Phase use OC
— 1o 8 [] Counter2 Wl
\ i % [] Counter3 [ ] Cepture 1
[] Counter4 (] Capture 2
551 —_—2 0p— [] Counters ] capture 3
JE— p 1) [[] Counter& [ Capture 4
J [] Counter?
Py D o [ Cepture 5
= R 1 Bl Timer [ capture 6
JEE— L) I [] Timer 0 [ Capture 7
[] Timer 1
—7 bl p— [] Timer 2 Compare
5/50 5/51 [] Timer 3 (] Compare 0
= [] Timer 4 W i
[] Timer 5.
- out out - [] compare 2
- & 4 [] Timer 7 ["] Compare 3
7 Axis. S
JEE— ) 5 o [[] Compare 5
A2 [] Pulse Qutput Axis D =1 .
>
Devices > o x 4 b0 x
=3 rEsT hd Il
= [ Device (AX-308EAOMAIT) DIO Configuration _ Configuration
o Hardware Configuration
&- A Network Configuration DIO 1fO Mapping Interrupt Pot Filter (0.01us) Polarity
=&l PLC Logic ﬂ r
. Status o 100 1+
= o Application Jmo Lf_erl J% . L=
i) Library Manager “ e N1 |100 L . v
HF] Motion_PRG (PRG) Hm LFI Y m2 w [ Hl %
] PLC_PRG (PRG) Jm2 U‘_I_LIM N3 100 = . 1+
= @ Task Configuration A o
= & EtherCAT Task s Li_ll_@ N4 w7 . i
Motion_PRG | =
= @Emaskn_ Ol U_I_LU 1.! R .100 - . -M-_
— NG 100 o 4t
8] pLc_PrG s Li_ll L [ . 15
i ? = N7 |100 51 . 4t
[ Buitin_1o (Buitin_io) L ¥ v
@ oo (pro) Cme U_I_Uﬂrl ms w0 |4 . iy
[ Delta_LocalBus_Master (Delta LocalBus ez Ljil #id [100 @ . ﬁ
[T EtherCAT _Master_SoftMotion (AX-3 Seri T < —
& SoftMotion General Axis Pool Llms Enlﬂj e ”100 g . _Ji
- I 0
T Lﬂl@ IN11 |100 E . ﬁ
5 e 12 oo |5 R
wo  [FILFL = W
i w [ HE
Owu Li_ll— 14 wo |4 . i
Omr U‘_I_Lw IN15 100 5 . Eis
M U_B_@ encoderar (100 [3 Il A
s U_I—LW encodersr (100 |3 [l #
- EncoderZl (100 3 . Rie
we  [FRAH |
=B Encoder A2 100 = . W
[] encoder 21 erLm_] EGE R |00 : . Al
(] Encoder 22 [iD:@ Encoder 22 (100 E . -H:
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i Buitin_10 x
Hardware 10 Canfiguration = i
Status
Counter Configuration ssi
IEC Objects i) [ 551 Encoder
Builkin_0 /0 Mapping m™ m ChpENe
Statis [— Y g8 f— [ Counter 2 | lein
1 ? Counter 3 [ ] Capture 1
Information [ Counter 4 [ Capture 2
sst o | — Counter 5 [ capture 3
_ L [] Counter 6
= ax . [ ] Capture 4
Counter 7
JEE— ) Y I [] capture 5
—_—s 13 Timer [ capture 6
. 14 | Ot O 7 Phasa Timer 0 [] capture 7
[ Timer 1
—_—7 15 [ Timer 2 Compare
/50 sis1 ] Timer 3 [] Compare 0
Timer 4
L [] Compare 1
[ Timer 5
out out ["] compare 2
AL Cnt CH0 A Phase [ Timer &
Timer 7 [] Compare 3
B1 Cot G0 B Phase —lie S
Compare 4
n e [ Compa:
— 1 5 — [] Compare 5
A2 [ Pulse Output Axis 0 O
Compare 6
= N ] (7 S Pulse Output Avis 1 i
B (] Pulse Output Axis 2 oy

High-speed I/O on the host provides the following function settings:

e DIO: Can set interrupt, filter, polarity and other functions.

e 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.
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5.2.8.1.2 Builtln 10: SSI Encoder configuration

The AX controller body supports a set of SSI encoder functions on the 10 end. Itis
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 Pa:ameter Setting
| s—
Clock 851 Encoder
LTI

2. SSI Encoder function activated
In the Builtln_lO screen, click SSI Encoder Configuration and then select
SSI Encoder Configuration tab.

4 Builtin_10 x

Hardware 10 Configuration c ~
Status “J]
51 Encoder Configuration | e ss1
IEC Objects | Counter 0 (] 551 Encoder
Z Phase use OC
Builtln_IO /O Mapping N n [] Counter 1 Capture
2 Phase use OC
e Capture 0
Status —it S — [] Counter2 |t
1 ° ] Counter 3 [] Capture 1
Information $51 Data [] Counter4 [] Capture 2
= Emm— ol ] Counter 5 [] capture 3
J— - [] Counter 6
$5T Clack = 2y - [] Capture 4
Counter 7
—_—s nE— [] Capture 5
R f i} I Timer [] Capture 6
RSN LY SN LI Timer 0 [[] capture 7
] Timer 1
_7 15— | Timer 2 Compare
Siso SISt L] Timer 3 [] Compare 0
] 4
L] Timer [] Compare 1
[] Timers
- Ll ouy ] Timer & [] Compare 2
| Compare 3
ol = . [] Timer 7 [] Compa:
[] Compare 4
21 Auds
— - 5 [] Compare 5
A2 [[] Pulse Output Axds 0 = - v

SSI related settings can be set in the SSI Encoder Configuration screen. The

following explains the settings:
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i Builtin_10 x -
Hardware I0 Configuration oo
SSI Encoder Configuration
Clea Fregusngy Cloa Powse Time
e L
IEC Objects ; [N ) o :
ek L LA FLfFL LS | gy Iy B
Builtin_I0 /0 Mapping : " ;
Data A D W G b G G- VG G
Status
Single-Turn Data
Information
Encoder Type: | Gray Code
COock Frequency: 500 Lﬂ kHZ Clock Pause Time: 80 { us
Single Turn Setting: |13 ﬂ Multiple Turns Setting: |12 :i
Axis Standard
Positive Command Negative Command
Encoder Type: o / /
fods Type ‘®) Reverse OFF @ 9‘ @g
e ®) Linear Axis Rotary Axis
ow cow
Modulo: 360 [ unit ]
cow ow
Transmission Mechanism
Mechanism Type | Ball Screw - Wechaplm Setting -
. (1) Command pulse per motor rotation: |1 'L:J [ Pulse ]
) 2l
(L —— (4) Pitch: |1 [ unit ]
e 3 7z AN
O Gear Box
g )] .
(2) Gear ratio numerator 11
Gear Ratio = =
(3) Gear ratic denominator |1 ;:‘

value)

Encoder Type

SSI Encoder type

Gray code/
Binary code

(Gray code)

Clock Frequency

Frequency of the transmission clock
signal used for SSI encoder
communication (requires the SSI
encoder data sheet as a reference)

(500)

Single Turn Setting

Data length of single turn data

(Need to use the SSI encoder data
sheet as a reference)

(13)

Multiple Turns
Setting

Data length of multi-turn data

(12)
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Set value (default
Name Features value)
(Need to use the SSI encoder data
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 -
® Axis Type
Set value
Name Features
(default value)
Linear Axis
Linear Axis/ _ _ _
) Set linear or rotary axis 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
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Name Features

Reverse OFF/On Set forward and reverse commands

® Transmission Mechanism

The following are introduced for different architectures:

Ball Screw
Transmission Mechanism
Mechanism Type | Ball Screw v Mechanism Setting
@ (1) Command pulse per motor rotation: |1 [ Pulse ]
@ _ == (4) Pitch: |1 [ Unit ]
2. 77 A LT
0 | Gear Box
. 2
(2) Gear ratio numerator E
Gear Ratio =
(3) Gear ratio denominator |1 B
Legend Features
(1) Command pulse per motor rotation
(4) | Pitch
(2) Gear ratio numerator

(3) Gear ratio denominator
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Round Table

Transmission Mechanism

Mechanism Type | Round Table

(2)

" Mechanism Setting

(1) Command pulse per motor rotation: |1 El [ Pulse ]

4
(4) Movement distance per motor rotation: |1
[ Unit ]
Gear Box
(2) Gear ratio numerator E
Gear Ratio =

(3) Gear ratic denominator |1

5

Features

Command pulse per motor rotation

Movement distance per motor rotation

Gear ratio numerator

Gear ratio denominator

Belt Pully

Transmission Mechanism

Mechanism Type | Belt Pulley

2

(1)

(3

Mechanism Setting

(1) Command pulse per motor rotation: |1 E [ Pulse ]

(4) Diameter: |1 [ Unit ]
(4)
Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator E
Gear Ratio =
(3) Gear ratio denominator |1 E

Legend

Features

Command pulse per motor rotation

172



Chapter 5

DIADesigner-AX

Legend

Features

(4)

Diameter

(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.
Right-click Builtln_lO, select Edit IO Mapping.

1.

2.

= A Network Configuration
A, EtherCAT Filter
= B pcLogic
= £ Application
m Library Manager
|E] PLC_PRG (PRG)
|E] POU (PRG)
= JJ Task Configuration
= & EtherCAT Task
&) rLc_PrG

= (@ Buitn_1o (Builtin_I0)
@ o0 ©10)
'3 SoftMotion General Axis Pod

Devices v B X @ o
=3 Untted1 =
= [{ Device (AX-308EAOMALT) | Status
«@ Hardware Configuration
Inform(

_j Delta_LocalBus_Master (Delta LocalBus Master)
_:l EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

°"y

X  Delete

3 Properties.

() Add Folder...
Insert Device...
Disable Device
Update Device...

" EditObject
Edit Object with.

Edit IO mapping

Import mappings frd

Export mappings to C

|

In the Edit IO mapping screen, click

to add variables.

Edit 10 mapping X

Find Filter Show all = Add FB for |0 Channel...
Variable Channel Address Type Description
= Builtin_1o
= [@owo
- N:0-7 9%IB0 BYTE 8-CH Open Collector Input
-4 IN:8-15 %IB1 BYTE 8-CH Open Collector Input
. Encoder “%lB2 BYTE 2-CH of Incremental Encoder Input
* " o %QB0  BYTE 8-CH Open Collector Qutput
-H SSI_Encoder /L@
p ,:] sID1
» ErrorIC %ID2
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Name Content

Encoder Position SSI Actual location

SSI Encoder Communication status, the
status is as follows:

Error|D™Note 0 : No Error
1 : Error Communication
2 : Wrong Parameter Setting

Note:

e ErroriD :

ErrorID = 1 when SSI Encoder is not connected or the SSI Encoder is
disconnected from the CPU.

When MultiTurns + SingleTurns is greater than 32, ErrorID = 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 ErrorID 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.

e 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).
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1.

2.

In Builtin_lO sceen, click the IEC Objects tab.

[ Buittn_10 x

| Hardware 10
SSI Encoder Canfiguration
Builtin_I0 O Mapping
Status

Information

Status

ss1

AL
B1

n

B2

-3

551 Data

551 Glock

N @ u b W oN R oo
g

2
= H

n
3
H

n
7
2

~
@

0 0o o0
g Lig g
2 NE
g 37 33
E &
8 8

ss1

551 Encoder
Capture

[] capture @

[ 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

IEC 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.

IEC Objects

Status

Information

Hardware 10 Configuration

SS1 Encoder Configuration

Variable

SSI_Encoder

Type
DFB_SSI_ENCODER _REF

DMC_ENCODER _AXIS_REF

Configuration Function

SSI Encoder

S5I Encoder fFreeEncoder _Axis

3. For the MC_Camlin function block in the POU, the source of the spindle can

use SSI as the source. The input axis name is Encoder_Axis.
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" pou x
L MC CamIn 0
TRUE MC_CamIn
—ﬁ [}7 EN - ENC|—
| Encoder Axis —"'Mnsteﬂ InSync [~

SM_Drive Virtual —HlSlave Busy -
—Execute CommandAborted —
—|MasterOffset Error [~
—SlaveOffset ErrorID -
—|MasterScaling EndOfProfile
—{SlaveScaling Tappets [~
—|StartMode
—|CamTableID
—{VelocityDiff
—|Acceleration
—|Deceleration
—|Jerk
—|TappetHysteresis
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5.2.8.1.3 Builtln 10: Counter/timer configuration

The connection between AX-308/AX-364/AX-316 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 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.

Note: AX-324 and AX-304 do not support differential input.

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
*
L L

Counter [—— Counter Qutput

e High-speed counting function is activated.
1. In the Builtln_lO screen, there are 8 counters in total. Click Counter 0 and
then click Counter Configuration.

177



Chapter 5

DIADesigner-AX

Suitils_ID 50 Magping

£ty

nfarraies

stans )
m L [
p— Y ) EE—
e s
£ —_— " —
e [ mpb—_
[ —
—_— [
—_— (L] S
—_— |17 SE—
w5 w5
our aur
wl o o A it
m O i Ll L]
n ot (0 T e i 1
w2
By b ®
B ] ]
) =
[

Eorfguaon
rurtar =
[+ camarp 351 Eacader
] 2w O
Carmer 1 i
T Captare
Comvie 7 [ ot
Convier 3 -
Caamar 4 L tap=l
[ | Gaptarm 3
Commer [ Coptarn 4
e [ Captarn’s
T [ Capture §
=t [ Caparn?
o
[ Tower 2 Erpary
(] Tomar 3 =
} i [ Compaee I
pi—y [ Cormpeen 1
[ o & [ Compase &
L. Tomar T [ Comgan
. [ o 4
Py Cutpek han O emmens
_*a.-_ll [ Compise &
[ Pulee Qutpet g .
[ uln Cutpet A 3 LI

See the counter 0 page in the counter configuration screen .

Hardware 10 Configuration
Counter Configuration
IEC Objects

Status

Information

Countar Mode

Counter Mode

Description

up

Clocimne Pulse

Counter-clockwne Pulie

S B

F L5

Counter related settings can be set in the Counter Configuration screen.

The following explains the settings:
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(@ Builtin_10 x

Hardware I0 Configuration Counter 0

Counter Configuration Counter Mode

Transmission Mechanism

o Mechanism Type | Ball Screw

)

@ g =

@ ’?%///
0 Q)

L

IEC Objects Counter Mode Description
Builtin_IO /O Mappini
_I0 /0 Mapping o) ™
1
Status 1
Information w L F L F L F
PD
i ik
A-Phas - — [ L_ ;—
AB
8.pha i S | | E s
~ St ¥t
448 } - _— -
—F % & x £ 1 £ Fr
[7] External Trigger
Axis Standard
e Positive Command Megative Command
Encoder Type:  Incremental Encodes o
@) Linear Axis ") Rotary Axis
ow cow
Modulo: 360 [ unit]

cow ow

Mechanism Setting

(1) Command pulse per motor rotation: :L | ﬂ [ Pulse ]
() pitch: |1 [Unit]
Gear Box
(2) Gear ratio numerator 1 3
‘Gear Ratio =
(3) Gear ratio denominator |1 B

® Counter Mode

Name

Features

ub Forward pulse train and reverse pulse train

PD Pulse train + direction

AB AB Phase pulse train

4AB AB phase pulse train (4x)

External
Trigger

Phase Z signal is enabled.

@ ® ® ® Software setting screen: refer to SSI Encoder Function Settings

Set Counter mapping variable

1. Right-click Builtin_lO and select Edit IO Mapping.
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2.

Devices >R x @ o

=) Untitedi
= [ Device (AX-308EAOMAIT)
o8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
= @0 PLC Logic
= £ Application
i) Lirary Manager
|E] PLC_PRG (PRG)
\E] POU (PRG)
= (@ Task Configuration
= € EtherCAT Task
@] pLC_PRG
(i} Delta_LocalBus_Master (Deita LocalBus Master)
(i) EtherCAT _Master_SoftMotion (EtherCAT Master SoftMotion)
= Buitin_IO (Buitin_I0)

(@ oro pI0) '\ ut

% SoftMotion General Axis Poq opy

¥ Delete

@ Properties.

) Add Folder...
Insert Device...
Disable Device
Update Device...

[T EditObject
Edit Object with...

Edit IO mapping

Import mappings frd

Export mappings to C

Status

Inform

|

In the Edit 10 mapping screen, clickto - add a new variable.

Edit 10 mapping X
Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address  Type Description
= (i Buitin_IO
= (@ om0
. ] IN:0-7 %IB0 BYTE 8-CH Open Collector Input
% IN:8-15 %IB1 BYTE 8-CH Open Collector Input
% Encoder %IB2 BYTE 2-CH of Incremental Encoder Input
" ouT:0-7 %QB0 BYTE 8-CH Open Collector Output
= _|‘] Pulse_Encoder
-d Counter_0
“» 9/ «es | Counte %ID2

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.

In Builtin_lO screen, select the IEC Objects tab.
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| Hardware 10 Co
Counter Configuration
Builtin_I0 1/0 Mapping
Status

Information

ﬂi Builtin_10 X

Status

581

Cnt CHO A Phase
Cnt CHO B Phase

Cnt CHO Z Phase

%

—_—1

Counter
Counter 0
[] Z Phase use OC

[] counter 1
7 Phase use OC

[] Counter 2
[] Counter3
[] Counter4
[] Counters
[] Counter 6
[] Counter 7

Timer

Timer 0
[] Timer 1
[] Timer 2
[ Timer 3
[] Timer 4
[] Timer 5
[] Timer 6
] Timer 7

Axis

[] Pulse Output Axis {

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.

-_] Builtin_I0 X
Hardware I0 Configuration
Counter Configuration
IEC Objects
BuiltIn_IO I/O Mapping
Status

Information

Variable

Counter_0
Encoder_Axis_1_1

Type
DFB_COUNTER_REF

DMC_ENCODER_AXIS_REF

Cenfiguration Function o

Counter 0
Counter 0/FreeEncoder_Axis

3. Inthe POU for the MC_Gearln function block, the source of the spindle can

use Counter as the source, and the entered axis name is Encoder_Axis.

i PLC_PRG X

MC_GearIn_ 0
TRUE MC GearIn
|l EN - ENO——
| Encoder_Axis —SMaster InGear [~

SM Drive Virtual —{Slave Busy —
—|Execute CommandAborted
—|RatioNumerator Error
—|RatioDenominator ErrorID
—|Acceleration
—|Deceleration
—Jerk
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e High-speed timing (Tmr )

AX PLC

Pulse Input Timer Channel

+
LML :
Timer  |— Timer Qutput

e Quick timer function activated: In the Builtln_lO 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 0.1 ps.
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T
g L
S— 5 bty
P £
Cpture
(L] m el L
. 2 P s 0 e
o 3 —
— ¥ [r— Lonates
cmmrat
- —_— o f— Conrtee
o Lmen
I 1 Le— Lonites &
Conetoed it
. Comien Cmrn®
I wml
T p——
—_— ) S -
e e
— L T
uss n el Comgrs
fmed
_ —
.
ow ? :
S oy
0 —_—T a_ Tmed Caryrn 3
. L ]
S— »
i Ee—
P ot s
u 2 . Campars
Fuk s i
o .k - .
E— - ]
" § = - argas 7
Erenier

e Set Timer mapping variables

1. Right-click BuiltIn_IO and select Edit IO Mapping.
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Devices

>~ 3 X @ o

=) Untted1
= Device (AX-308EAOMALT)
o8 Hardware Configuration
=- A, Network Configuration
A, EtherCAT Filter
= B pLc Loge
= £} Application
m Library Manager
|E] PLC_PRG (PRG)
[E) pou (prG)
= @8 Task Configuration
= & EtherCAT Task
&) pLc_PRG

= (@ Builtin_io (Buitin_I0)

i Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

(@ o1o @Io) '\ ‘ ut
3 SoftMotion General Axis Pod @ opy

¥ Delete

Properties..

) Add Folder...

_]-.

Status

Inform

Paste

Add Object

Insert Device...
Disable Device
Update Device...

Edit Object
Edit Object with...

Edit 10 mapping
Import mappings frd . :
Export mappings to C

|

2. In the Edit 10 Mapping screen, click

to add a new variable.

Edit I0 mapping X
Find

Variable
= [ Buitin_10
= [ o10
+
-
‘4
.
= j]PuIse_Encoder
= W Tmer_0

”

Filter Show all

Channel Address  Type
IN:0-7 %IB0 BYTE
IN:8-15 %IB1 BYTE
Encoder %IB2 BYTE
OuT:0-7 %QB0 BYTE

9)’. Timer Value  %ID1

~ Add FB for IO Channel...

Description

8-CH Open Collector Input

8-CH Open Collector Input

2-CH of Incremental Encoder Input
8-CH Open Collector Output

Timer Used in programs: This variable is used by the user's motion function block in

the POU.

1. In Builtin_IO screen, select the IEC Objects tab.
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4 Budtin_ 10 x
Hardware 10 Canfigurstion Coligaratem
Status
IEEC Obgects
Comtar s
DBdtin_I0 V0 Magping Cimaster B 841 Enpader
| T Phe e OF
L e ™ [ Goter 1 =
. R Thmewedd | | Caturnd
Infarreatica — —
e [ ] Capbere 1
—_— [ N— [ e
o H
551 —_— " —_— | E :f-a-m
e i B N O — = - :
| Consster & [ ] Capare 4
— 12 fo— M 7 0 5
JESS— [E) S = .
EES— [ SE— 7] T i} -
—_—7 (1] S ] Timer 1 :
/s /%1 | Timer 2 Compe
[] Tinen 3 =
Compare &
[ Timer "
our out = [——
a1 oo 0 i = !
[0 —_— Y — ] Tines 6 [ Compare 2
E L1 Tmary [ Campais 3
— 1 Y
n o (] Compare 4
Pt fa O
- 2 [ S— G [] Compare s
[ Pune Ovstpas decm 1
z 1, N § [ compars &
1 Pulse Dtpet kois 2
| Compare 7
o @ ] Pulse Cutpat Auis 3 ]
Encoder

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.

4 Builtin_10 x

Hardware 10 Configuration

IEC Objects

Status

Information

)

Variable

Type
DFB_TIMER _REF

Configuration Function

Timer 0

3. For the DFB_HTmr function block in the POU, enter the axis name as

Timer_0.

b pou x

1 [

| Timer 0 —

DFB_HTmr_ 0
DFB HTmr

EN B ENO——
Timer | bValid
bEnable bBusy —
TriggerMode bError —
ErrorlD [~
dwTimerValue [~
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5.2.8.1.4 Builtin 10: Po axis configuration

This section describes the 10 pulse output function module. It supports up to 4 sets

of pulse output devices for Selection.

1.

Axis Function Activated

In the Builtin_IlO screen, there are 4 sets of pulse output axes, check one of

them to start.

[ Buitin_10 X
I Hardware 10 Configuration  Configuration
Status
Poxs Configuration Counter sst
IEC Objects [ Countero (] sst Encoder
Z Phase use OC
Builtln_10 1O Mapping ™ n [ Counter 1 Gaptare
2 Phase use OC
Fo Aus CHOLSP
e o [y SE— Counter2 mE
rosss i | & i [ Capture 1
Information wasavz| | Counter 4 [ capture 2
ss1 — [] Counters o
o Ais CHo Home Switch O - LIcwsses
3 e = [ copture s
Fo Avs CHILSP (] Counter 7
4 ol [ Capture’5
ross s | Timer [ copture s
] Timer o [ capture 7
(] Timer 1
| Timer 2 Compare
sis1 Timer 3 [ Compare 0
Timer 4
] Compare 1
] Timers =
out our Compare 2.
- sz F= S
is 8 ] Compare 3
L & . [] Timer 7 |; pare.
2 2o Aus CHO 6 s B
1 5 f—nr [ Compare 5
A2 [¥] Pulse 04 A0 A | =
2o A 841 A ] Puls Qutpus et
B2 N § — [¥] Pulse Output Axis 1
72 s OB (] pulse Output Ais 2 [ Compare 7
A (] Pulse Output Axis 3
<) <)
Encoder ﬂ
7}

After checking, user can click the
Axis to select the pin.

Result: The Pin Selection window pops up, and user can select the 10

icon on the right of the Pulse Output

terminal number of LSP, LSN, Z Phase, Home Switch from the drop-down

menu according to the needs.

Pin Selection

L5P IMN 0 )
LSM IM 1 ")
Z Phase IN 2 L
Home Switch IN 3 o
OK
Note:
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In the Pin Selection window, if two items select the same 10 terminal
number, the system will automatically change the previous conflicting
number to None.

After selecting the pin, the options with pin conflicts in Counter and
Timer will be blacked out and cannot be selected.

After selecting the pin, check Capture or Compare, and the selected IO
terminal number will no longer be displayed in the drop-down menu.
After selecting the pin, double-click DIO in the project tree. The options
with pin conflicts in the DIO configuration tab will be blacked out and
cannot be selected.

If any pin of the current Po axis configuration is already occupied, the pin
selection window will pop up automatically when this Po axis is checked,
so that user can confirm or change the conflicting pin selection.

3. After starting Axis, click PoAxis Configuration.

Result: The window displays as shown in the following figure.

IEC Objects

Builtin_I0 /O Mapping —

Information

Po

sitive Command Negative Command S
)
{ ~ ]
\ e C
@ remeor | S (S
cow av
. Moion Parameter
= = Error Reacton
\( U I(Cl [ Quidk stop
1= L Velocity Ramp Type
® Trapezoid Sin? Quadratic Quadratic(smaoth)
o o

Transmission Mechanism

Mechanism Type | Bal Serew Mechanism Setting

(3) Command pulse per motor rotation: [1 Tl Cruse]
)

Q@ a2 48 () pite [1 Tunt]

m
0 : é%/// $
[ 4 Gear Box
A
G Gear Ratio

Homing speed during search for switch | 100 [+ [unit/s ]

during search for z phase pulse (SO 5| [unitfs ]

g Acceleration [1000 3] tuniis2]

Description
Mode 35 : Depending on the current position

4. Click the Axis 0 tab after opening the PoAxis Configuration window.
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Auxis Type and Limits
Mode | A/8 v [] virtual mode
— @ Linear Axis ~ Linear Axis Software Limits
Positive Command Negative Command =

() Rotary Axis [ | Activated

Negative [u]: 0
Positive [u]: 1000
(@) Reverse OFF - 9 Rotary Axis Modulo Setting
cow ow

Modulo value [u): |360

Motion Parameter

Error Reaction
Quick Stop
() Reverse On ' .
Velodity Ramp Type
ow

(@) Trapezoid () Sinz (") Quadratic (7 Quadratic(smooth)
cow

Transmission Mechanism

Mechanism Type | Ball Screw ¥ Mechanism Setting _
@ (1) Command pulse per mator rotation: |1 |ﬂ [ Pulse ]
@ <> (4) Pitch: |1 | [ unit ]
a - C
G Gear Box
3 (2) Gear ratio numerator '-1 E
Gear Ratio =
(3) Gear ratio denominator |1 2
Homing Setting
Homing Mode .ﬂ!nde 35 v]
Homing speed during search for switch 100 El [ Unitfs ]
Homing speed during search for z phase pulse |50 & [Unitjs ]
Homing Acceleration | 1000 B [ Unitfs2 ]
Description

Mode 35 : Depending on the current position

In mode 35, The heming instruction is executed, the axis does not move and its current positien is regarded as
the homa paosition

5. The related settings of Axis can be set in the PoAxis Configuration screen:
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| maso |

1 ) Pulse Output Setting
Mode Setting

Mode | AB

) Reverse On

Description

v [ virtual me
Linear Axi inear Axis Software Limits

Positive C Negative C
(®) Reverse OFF @. @9
cow ow

ow cow
@ Transmission Mechanism
Mechanism Type | Ball Screw v; Mechanism Setting
(1) Command pulse per motor rotation: |1 B rpuise]
(4) pitch: 1 | tunit]
Gear Box
(2) Gear ratio numerator f] E
Gear Ratio =
(3) Gear ratio denominator 1 E

Mode 1 : Depending on the negative limit switch and Z pulse

CASE 1: Tha homing instruction is executed when the nagative limit switch is OFF and the axis moves in tha 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 spead 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.

CASE 2: 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 ] {
[ 1 [ |
=)
|Start point
1
Case 1 lop point
:—‘f—» Positive direction
Start point oppoint
Case 2 Positive direction
Z pulse l I

Negative limit switch

@Axis Type and Limits

Rotary Axis || Activated
MNegative [u]: _—‘
Positive [u]: |1000
®Mw Axis Modulo Setting
Modulo value [u]: 360

Motion Parameter

@ Error Reaction

9 [] QuickStop  Deceleration [u/s?]: 1000 |

@ Velecity Ramp Type
@) Trapezoid () Sin* () Quadratic () Quadratic(smooth)

= W
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® Mode Setting
Set value
Name Features (default value)
Cw/CCW
Pulse and
Mode Set output pulse type o
Direction
(A/B)
Reverse On
Reverse On

/Reverse OFF

Set pulse axis forward/reverse

Reverse OFF
(Reverse OFF)

@ Axis Type and Limits

Set value
Name Features
(default value)

TRUE
Virtual mode Start virtual axis FALSE

(FALSE)

Linear Axis
Linear Axis/ .

_ Set linear or rotary axis Rotary Axis

Rotary Axis

(Linear Axis)

® Linear Axis Software Limits
Set value
Name Features (default value)
Start software limit TRUE/FALSE
Activated _ _
(only supports linear axis) (FALSE)

Negative [u]

Reverse Software Limit

(0)
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Name Features ST
(default value)
Positive [u] Forward software limit (1000)

@ Rotary Axis Modulo Setting

Set value
Name Features
(default value)

Set a circle range
Modulo Value [u] _ _ (360)
(only supports rotation axis)

® 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/

_ Set axis motion curve (Trapezoid)
Quadratic(Smooth)

® Software setting screen: refer to SSI Encoder Function Settings

Homing Setting
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Set value
Name Features
(default value)
Homing Mode Set origin mode (Mode 35)

_ _ _ Set the homing
Homing speed during search for switch _ (100)
switch speed

Homing speed during search for z
Set Z-Seek Speed (50)
phase pulse

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 Builtln_IO screen.

@ Buitzn 10 x

| Hardware 10 Configuratio
Poss Configuration

Status

551 Encoder

HIWUUEH
‘gs

RS LE L
i

i

T f

LI
F
-
1
E

]

Encoder

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.
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4J Builtin_10 x
@

Hardware 10 Configuration Variable Type Configuration Function
DMC_PULSE_AXIS_REF Pulse Output Axis 0

PoAxis Configuration

IEC Objects

Status

Information

3. Inthe POU for the MC_Power function block, the input axis name is

Pulse_Output_Axis_0.

] POU X
-
- MC_Power_ 0
———— MC Power
I EN - ENO——
Pulse Output Axis 0 —jAxis| Status —
—|Enable bRegulatorRealState [~
—|bRegulatorOn bDriveStartRealState —
—|bDriveStart Busy —
Error [~
ErroriD
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5.2.8.1.5 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.

1.

High-Speed Counter Capture

Pulse Input

LI L

AX PLC
| Counter Channel
¥
Counter Output
Counter
Capture
» —
Capture Cutput
*
Trigger Capture Signal

Capture function is activated.

In the Builtln_lO screen, Capture has a total of 8 points, click one of them to

start.

N

L1]
n

L

Pmnadar

Car Enfen Trgger

L1
T

m

Carbgursine

B i i O

T P e DT

Cagtarn

o Caplwe L L

Fain Cull A
| n Ol A 1
Famg Cataut s 1
Fuine Dnrgul s 3

Tar
Caplare 2
| Enphes 3

lllll

Comprs ©

2. After launching Capture, click the drop-down menu to select the external

trigger source.

193



Chapter 5

DIADesigner-AX

1.

2.

uuuuuuu B
EC Oirjects
it 10 145 Mapping

Féatadiin

- )
" ™
Cap Ertrm gy
[E—— T ] L
e & e
551 — ) S—
— 177 I—
— ) —
J— T} o
— B
_r U
3 w31
T T
w1
" * .
n
1 5
A
™ | .
B 3 T
] o
[

n

Carkpagnan

Couitri
T Phass sa £C

| Countmr 1
I Phass wse OC

Countes 2

| Coumies 3

| Counti §
Cute
| Coumies T

Tuwei 0
Iy
Times
| e 3
Teses 4
| Twwes &
| Tmer
Tuses
Eas
Fubis Dt &in 3
Pubie O dod L
 Pubte O o 2
Puka Qungt &g 1

' [T

|| e mz

U]

Capfure | m

Capura n

- LT

Capaure § mr

Cotarn b Ll

ma

Capee ¥ R

Wi

m| M1

s

Comparnd | |y

_ g | _m2
Carpare
Cangare B
| Campar &
Covgars
Campars
Cavgare T

Capture is used in the program: This variable is used by the user's motion
function block in the POU.

Select IEC Objects in the Builtin_lO screen.

3 Bedtin b x

radmare K Corfsantias

Status Ll]

L] L]

s Y

— 1 Iy

sz —_— 1) I
Lo et g ‘- i

S (7] S

aniinsiad 1Y [T S

—d ® L S

— L S
250 sl
oart oart

Al
m ] +
£ M 5
Ay
[T} & 1]
£ '] ¥
I @
Emcoder

n

Pubie Dt fon
Pubkte Dt doie |
Pukia S don 2
T Pulge Qe g 1

In the following IEC Objects screen, is an example of configuration function

introduction, Capture_0 is required for the axis name used in POU.
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4] Builtin_10 x

Hardware I0 Configuration Variable Type Configuration Function
DFB_CAPTURE REF  Capture 0

IEC Objects

Status

Information

3. For the DFB_Capture function block in the POU, the axis name entered is

Capture_0.
) Pou x
-
DFB_Capture 0
TRUE DFB_Capture
—— ——ew ENO|——
| Capture_0 —Capture bValid
—Counter bBusy —
—|bEnable bError
—uiMaskValue ErrorID
—diDeltaMin bCapFlag—
—diDeltaMax diCapValue
diCapValuePrevious [~
diDelta —
bCapLenBeyondFlag [—
dwCapLenBeyondCount [~

e High-Speed Counting Comparator (Compare)

AX PLC
Pulse Input | Counter Channel |
+
JEpEpEN X Counter Output
Counter
Compare * Compare »| Compare Qutput
Value Setting ¥

Output Channel Option

e Compare Function start

1. In the BuiltIn_lO screen, Compare has a total of 8 points, click one of them

to start.
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Status

Builtin_10 X

Hardware 10

IEC Objects

Builtin_I0 /O Mapping

Information

Configurat
Status “g
Counter
[ counter 0
2 Phase use OC
m N [] Counter 1
N . Z Phase use OC
I— [ counter2
_ o [] Counter 3
ss1 _— L S [ counter 4
N " [ counter 5
[ Counter 6
— 1 jr —
[ Counter 7
N PEY
Tims
3 L T ] Timer 0
— sl [ Timer 1
Sis0 /51| [] Timer2
[ Timer3
[ Timer 4
- out out [ Timer 5
o Cmp Gomnaigentoutput | ® A [ Timer 6
o ] Timer 7
— 50— Aods
A2
. ) . utput Ads 0
ulse Output Axis 1
21 s E 7 —
[] Pulse Output Axis 2
@ o [ ] Pulse Output Axis 3
Encoder

Ju

ss1
[ sst Encoder
Capture.
Capture 0
[] capture 1
[] Capture 2
[ capture 3
[ capture 4
[] capture 5
[ Capture 6

[] capture 7

Compare

Compare0  OUTO ~

[] compare 1
[] Compare 2
[ Compare 3
[] compare 4
[] Compare 5
[] Compare &

(] Compare 7

2. After clicking Compare, click the drop-down menu,

the external contacts successfully.

select Compare to output

o il 0

Status

Bk G0 Mapeng

Inforrasay

sl

L1 et e TR

Y=y

inrtg
P -0

2
T Pimie e O
Cominer
G
G n
o §

e 7

Tisrwer &
Torwr 1
Thrwr 2
Tirar 1

Tiws §
T 6
Terwr 7
s
Palna Cutpst dsa
Falss Chalgat dms 1
Pains Cutpat den 3
Bnn Outgal s

e Compare 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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Hardware 10 C Configurati
Status
IEC Objects
Counter sst
BuiltIn_10 O Mapping [ counter 0 [] SSI Encoder
Z Phase use OC ot
re
Status N N [] Counter 1
. . Z Phase use OC Capture 0
Information —
[] Counter 2 [] Capture 1
—_—] 9 ] Counter3
[] Capture 2
ss1 _2 10 [ Counter 4
3 n [] Counter 5 [] Copture 3
[] Counter 6 [] Capture 4
— 4 12
[] counter7 [] Capture 5
- 1s 13
Timer [] Capture 6
[EE— 14
[ Timer 0 [] Capture 7.
JES— 15 [ Timer 1
/50 s/s1] [ Timer 2 Compare
[] Timer 3 oo B oo
] Compare
[ Timer 4 e
a out out EI Timer 5 [ ] Compare 1
o amp CoindidentOutout | ® N [ Timer & [] Compare2
n [ Timer 7 [] Compare 3
1 5
a2 L [] Compare 4
Pulse Output Axis 0
B2 2 6 [] Compare 5
[] Pulse Qutput Axis 1
2 ‘Compare 6
3 7 [ Pulse Output Axis 2 U
Compare 7
co co [] Pulse Output Axis 3 U
Encoder

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.

7J Builtin_10 x

Hardware 10 Configuration Variable Type Configuration Function
Compare_0 DFB_COMPARE_REF Compare 0

IEC Objects

Status

Information

3. For the DFB_Compare function block in the POU, enter the axis name as

Compare_0.
i POU X
1 DFB_Compare_0
TRUE DFB_Compare
I [ EN ENO——
| Compare_0 —""Comparel bValid—

—{Counter bBusy —
—bEnable bError —
—Mode ErrorID|[-
—|wRefreshCycle
—diCmpValue
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5.2.8.1.6 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.

Devices - B X 7 oo x
= & ENIPScamnerIOTask | ¥ A
&) EtherNet_IP_Scanner.I(
=8 ENIPScannerServiceTask
&) EtherNet_IP_Scanner.5
= €& EtherCAT_Task

Status

DIO Configuration

DIO IO Mapping

Configuration

o Interrupt

Filter (0.01us)

100

&2 mdbsEtherTask
= (@ Buitin_IO (Builtin_1C)
@ orc ©I0)
[ Delta_tocalBus_Master (Delta Lota§)(
#- ] EtherCAT_Master_SoftMotion (AX-3
= [ Ethernet (Ethernet)
+ [ Delta_Modbus_TCP_Master (Delta M
[ Deita_Modbus_TCP_Slave_Device (C
+ 4 Etheriiet_IP_Scanner [EtherNet/IP €
+ (@ Delta_EtherNet_IP_Adapter (Delta €
# (i Delta_Modbus_COM (Delta Modbus COM
# (i Delta_Modbus_COM_1 (Deita Modbus CC
"3 SoftMotion General Axis Paol
= [ Ax_8xEPD_Windows_Series (AX-8xxEPO Wi
o Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
= B PLc Logic

@ Motion_PRG e ﬂ i ]
& Lfl—L | N1 100 51 . [
&5 MainTask Information o U— ﬂ =
& mdbsComTask ks n_ m2 w0 A

Nz U‘_I—Lﬂ N3 108
Clma U_wa 4 100
owe  [AEE | M =
ows  [FEE || e =
Oms l_f_ﬂv w ms 100
Omr? lfﬂ' ﬂ e 100
Clms u—nﬂ IN 10 100
Clme lfﬂ_w IN 11 100
e l_f_n,w :: i: z::
COmu I,frl_w N 14 100
Dz l_f_n_u‘_u Nis 100
ks u—nﬂ Encoder AL |100

e ) Qﬂrpfcahaﬂ 5 ¥ DJN " Lf“l—Lﬂ :n(u::r Bl 100
< Devices |0 POUs e || EncoderZl 1100
e Configuration
Features Description
| default value
¥| Enable external interrupt
I When external interrupt is enabled, set the input contact
to upper differential signal.
@ Interrupt
ﬂ When external interrupt is enabled, set the input contact
to the lower differential signal.
M When external interrupt is enabled, set the input
contacts to the upper and lower differential signals.
@ Port Corresponding external contact number
_ w5 Set filtering time (0.01us), the setting range is
® Filter

(0 ~ 30000000), the default is 100x0.01us.
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Features Description

4+ Set the input contact polarity. The default value is A

® Polarity contact.

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.

Devices - o X
=3 Compressor x| A
= [ ax_308EA0MA LT (AX-308EA0MAIT)
8 Hardware Configuration
¥ A Network Configuration
= 8] PLC Logic
= €3 Application
m Library Manager
[@] Motion_PRG (PRG)
= -ﬁ Task Configuration
+ & ENIPAdapterlOTask
+ §& ENIPAdapterServiceTask
+-g& ENIPScannerlOTask
+ g ENIPScannerServiceTask
+ & EtherCAT_ Task
@ MainTask
& mdbsComTask
& mdbsEtherTack

& Task
= [ Builtin_IO (Builtin_10)
[ oo (o10)

1. Open Task setting screen, click Type and select External.
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& Task x

Configuration

Priority (0.31 ): |1

Type
& oyclic ‘v
& oydic
2 Event
£ Bxternal
G, Freewheeling
Status
Sensitivity E

ok Add Call Remove Call

Interval (e.0. t2200ms) |20

ms v

# Change Call | 4 MoveUp # MoveDown

ms

POU

Comment

2. After selecting External, click External event to select the corresponding

interrupt contact.

& Task x

Configuration

Priority (0.31 ) |1

Type

Watchdog
[CEnable

Time (e.g. t$200ms)

Sensitivity 1

=k Add Call Remaove Call

Interrupt_1_THL
Interrupt 2 T2
Interrupt_3_IN3
Interrupt_4_IN4
Interrupt_5_TNS
Interrupt 6 THG
Interrupt_7_IN7
Interrupt_8_ING
Interrupt 8 NG
Interrupt 10, IH10
Interrupt 11 N1
Interrupt_12_IN12
> Intermupt_13_IN13
R TN iy =t

rOU

Interrupt_15_IN15
Interrupt_16_EncoderZ1
Interrupt_17_Encoderz2

e 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 following figure:

1. Hardware filter input range is 1 ~ 50000000, the unit is 0.1us.
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IN input Duty on duration

t{IN input hardware filter time)

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 IO interrupt.
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5.2.8.2 High-speed I/O setting (AX-324/AX-304)

5.2.8.2.1 Builtin I/O: Hardware 10 configuration

| Builtin_10 x|

Hardware IO Configuration

Status M
BuiltIn_I0 /O Mapping e
Status [] countero
Z Phase use OC
Information m N ] Cnm::n
Z Phase use OC
— o 8 — [] Counter 2
N 1 9 [] Counter3
[] Counter4
ss1 e e [] Counters
_ mp— [] Counter 6
7/ 14 gal [] Counter 7
p— _]5 B Timer
RS-} F7Y [] Timer 0
[ Timer 1
e 15— D Timer 2
5/50 5/51] I:‘ Timer 3
A~ [] Timer 4
( [] Timer 5
Al OUT; sl [] Timer 6
B1 1 e [] Timer 7
1 1 =t I Axis
A2 [] Pulse Output Axis €
2
[ pio x
DI0 Configuration _ Configuration ”
z e s Y
CHCH-pping Interrupt Port Filter (0.01us) Polarity
Status B IND 100 2| . .
oo [ =3
; 1 100 [ .
Information i li&
gl Nz w5 .
Owe  [FAEY || ws ]
ows CEAD || v = EW
e T
owe  FRE || " =& HW
= N6 100 = . .
ows  [FHIE :
S S N7 00 5 .
Owe  [ERE || we [w | W
owr A || w (|
owe FRE | v = F E®
e l—_f_& N 11 100 = . ﬁ
e N 12 100 = . 4t
owe (AR i
e m IN 13 w0 .
[T ey EI—_‘L IN 14 w5 .
Owe T || s (|
R Rt lii Encoder AL 100 [5 . E
R RRITRTN ry Al
i E& Encoder B1  [100 = . ﬁ
P —— EncoderZi  |100 Sl e a
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[ Builtin_10 x

| Hardware 10 Configuration
BuiltIn_IO /O Mapping
Status

Information

N N
T 8 —
—_—1 9 —
] wp—
_s Y I
RN ) ) —
_ Is fi-) I
—  ls 7Y I
] isp—

5/50 5/51]

out out
Er—— Phe ——
—_— 1 S —

Configuration

Counter
[] Counter o
Z Phase use OC

[] Counter 1
Z Phase use OC

[] Counter2
[] Counter 3
[] Counter4
[] Counters
[] Counter 6
[] Counter 7

Timer

[] Timer 0
[ Timer 1
[] Timer 2
] Timer 3
[ Timer 4
[ Timer 5
[] Timer
[] Timer 7

Auxis

[] Pulse Output Axis 0

551

[] ssI Encoder

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

-

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: User 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: User can declare the variables of the high-speed

capture or high-speed comparator.
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5.2.8.2.2 Builtln 10: Counter/timer configuration

Here will describe the pulse encoder function module of the main body 10. The AX-

324/AX-304 supports up to 6 groups of high-speed counters and high-speed timers.

High-speed counter (Cnt)

Pulse Input

Uy

AXPLC

Counter Channel

Counter Parameter Setting

:

+{ Counter

}————s Counter Output

High-speed counting function activated

1.

In the Builtin_IlO screen, there are 6 groups of counters, check counter 0 and

then click counter configuration.

[ Builtin_10 x

| Hardware 10 Configuration
IEC Objects
Builtin_I0 /O Mapping
Status

Information

= Configuration
M Counter ssl
Counter 0 [ ] 551 Encoder
[] Z Phase use 0C
N N [] Counter1 Capture
Z Phase use OC
" L [ Counter2 L1 capture 0
14 9 [] Counter3 [] Capture 1
[] Counter4 [] capture 2
_2 10
[] Counters [ Capture 3
Counter 6
3 n . [] Capture 4
[] Counter7
14 12 [] capture 5
RSN ] 13 Timer [ capture 6
6 14 Timer 0 ["] capture 7
[ Timer 1
g g [] Timer 2 Compare
5/50 s/51 [] Timer 3 [ ompare 0
Timer 4
g [] compare 1
[] Timer 5
out out e [lcamares
—_— 0 ) [] Timer 7 [] compare 3
[] compare 4
s
-1 5 [— [] Compare 5
[] Pulse Qutput Axis 0 i

2. See the counter 0 page in the counter configuration screen.
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m BuiltIn_T0 x

Hardware 10 Configuration ‘
Counter Configuration Counter Mode
[EC Objects Counter Mode Description
otz f F 1
BuiltIn_IO IfO Mapping Clockivins Frlag
- @] uD
Counter-clockwise Pulsc F 1 1
Status
Information Pulse J l_{ |—1 |_f |—
@] PD
Direction Clockwize | Counter-clockwise

3. The relevant settings of the counter can be set in the counter configuration
screen. The following is a description of the setting:

| (@ Builtin_10 x

Hardware 10 Configuration PR
Counter Configuration Counter Mode
1EC Objects | Counter Mode Description
oo I R N |
Builtin_I0 1/O Mapping . - Clovkates fylie
] V Counter-clockae Pulse 13 f
Status
Information eace F L F L fF 1 £ 1
PD
Direction _ clockwise Counter-clockwnse
a-phase puise __f f 1 1
® AB
8-Prase Pulse
armerae _F v F vt F Ot —
4AB
2-Phate Pulie

[ External Trigger

Auxis Standard
e Positive Command Negative Command

Encoder Type:  Incremental Encoder e
® R OFF
T ® Revere @09 @9
(@ Linear Axis ) Rotary Axis
o cow
0 Reverse On @Q @9
cow ow
Transmission Mechanism

Mechanism Type | Ball Screw < Mechanism Setting ——
(1) Command pulse per motor rotation: |1 [ Pulse ]

)
B = (4) Pitch: |1 [ unit]
@) 77 ‘
O " Gear Box
]
(2) Gear ratio numerator

(3) Gear ratio denominator |1 B

Modulo: 360 [ Unit]

Gear Ratio =

® Counting Mode

Name Features

uD Forward pulse train and reverse pulse train

PD Pulse train + direction
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Name Features
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

Ball screw drive
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Transmission Mechanism

Mechanism Type | Ball Screw ~

Mechanism Setting

(4J (1) Command pulse per motor rotation: E [ Pulse ]
(4) Pitch: |1 [ Unit ]
/ -
O Gear Box
{2) Gear ratio numerator C@
Gear Ratio =
{3) Gear ratio denominator |1 E
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

Round Table Drive

Transmission Mechanism
Mechanism Type | Round Table »
(4)

(2)
(1)

(3)

Mechanism Setting
(1) Command pulse per moter rotation: E [ Pulse ]

(4) Movement distance per motor rotation: |1
[ Unit ]
Gear Box
{2} Gear ratio numerator

[a]
B

{3) Gear ratio denominator |1 E

Gear Ratio =
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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

) Movement distance per motor rotation
rotation

Belt Drive

Transmission Mechanism
Mechanism Setting

ommand pulse per motor rotaton: uise
(e d pul tor rotation: |1 '+ [Pulse]
(4) Diameter: |1 [ Unit ]

Mechanism Type  Belt Pulley L

(4)
(1) Movement distance per motor rotation: Diameter * n
O cl Gear Box
i (2) Gear ratio numerator |11 E
Gear Ratio = :
(3) Gear ratio denominator |1 B
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_lO > Edit IO mapping.
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Devices > B X
=3 compressor 5§ b
= [{] AxX_324NADPA1P (AX-324NADPA 1P)
8 Hardware Configuration
A Network Configuration
=-E PLC Logic
=} Application
'II Library Manager
= (# Task Configuration
ﬁ‘% ManTask
= (@ Builtin_1O (Bultin_i0) L
# oio EIo) S . Cut
([ Deta_Localbus Master (Delta L& (1)) CopY
Paste
X Delete
Properties...
Add Object
) Add Folder...
Disable Device
Update Device...
7" Edit Object
Edit Object with...
Edit [0 mapping |
Import mappings from CSV... *
Export mappings to CSV...

In the edit IO mapping screen, click to add variables.

Edit IO mapping X

Find Filter Show all - Add FE for 10 Channel...
Variable Channel Address Type Description
=/ [ Builtin_10
= [iff o10
H- 4 IN:0-7 %eIBO BYTE 8-CH Open Collector Input
o IN:3-15 %IB1 BYTE 8-CH Open Collector Input
- ouT:0-7 %QB0 BYTE 8-CH Open Collector Output

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_lO screen.

Edit 10 mapping

| Buitin_10 x

| Hardware 10 Configuration

Counter Configuration

Status

L)

IEC Objects

BuiltIn_I0 /O Mapping
Status

Information

IN IN
Cnt CHO A Phase
—_— 0 8
Cnt CHO B Phase
_— 9
Cnf CHO Z Phase
—_— 10
3 11
4 12
5 13
6 14
7 15
5/50 5/51
out out
0 4
1 5
2 6

Configuration

Counter

Counter 0
[] Counter 1
[] Counter2
[] Counter 3
[] 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 &
[] Compare 7
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2. The following is an example of configuration function. Encoder_Axis is required

for the axis name used in POU.

m Builtin_I0 x
Hardware 10 Configuration
Counter Canfiguration

IEC Objects

BuiltIn_IO IJO Mapping
Status

Information

Variable Type Configuration Function
Counter_0 DFB_COUNTER_REF Counter 0
DMC_ENCODER _AXIS_REF Counter 0/FreeEncoder_Axis

3. 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.

] PLC_PRG X
MC_GearIn 0
TRUE MC GearIn
—— | ey B ENO——
| Encoder_Axis —Master InGear [~

SM Drive_Virtual —jSlave Busy -
—Execute CommandAborted [~
—|RatioNumerator Error
—RatioDenominator ErrorID—
—{Acceleration
—Deceleration
—Jerk

High-speed timing (Tmr)
AXPLC

Pulse Wave Input

jEpEpEN

Timer Channel

!

Timing o Timer Output

The high-speed timing function is activated: In the Builtin_IO screen, there are 6
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 0.1 ys.
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gi BuiltIn_I10 %

Hardware IO Configuration

Status
BuiltIn_IO IO Mapping

Status

Information

n ]
0 8
| 9
2 10
3 11
4 12
5 13
6 14
7 15

s/s0 s/s1

out out
[ 4
! 5
2 6

[] countero
[] Counter1
[] counterz
[] Counter3
[] Counter4
[] Counters

[] Timer 0
[] Timer 1
[] Timer 2
[ Timer 3
[ Timer 4
[ Timer 5

[] 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 &
[ Compare 7

Set timer mapping variable

1. Right-click Builtin_IlO and select Edit IO mapping.

Devices

> B X

=2 comoressor 5
= ({] AX_324NAOPAIP (AX-324NADPA1P)
@ Hardware Configuration
A Network Configuration

= &) PLcLogic
= £} Application
) Liorary Manager
= [#4 Task Configuration
& MainTask
= (@ suittn 10 (Builtin_10)
(@ oro (o10)
[ Delta_LocaiBus_Master (Delta L

Cut
Copy
Paste
Delete

Properties...

1
)
*
=)
2t Add Object

D Add Folder...
Disable Device
Update Device...
Edit Object

Edit Object with...

L

| Editlo mapping

Import mappings from CSV...
Export mappings to CSV...

0
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2. In the edit IO mapping screen, click on add variables.

Edit IO mapping X

Find Filter Show all - Add FE for 10 Channel...
Variable Channel  Address  Type Description
=/ [ Builtin_10
= [iff o10
H- 4 IN:0-7 %eIBO BYTE 8-CH Open Collector Input
o IN:3-15 %IB1 BYTE 8-CH Open Collector Input
- ouT:0-7 %QB0 BYTE 8-CH Open Collector Output

The timer is used in the program

function block in the POU.

1. Click the IEC objects on the Builtln_IO screen.

: this variable is used by the user in the motion

m Builtin_I0 x

Configuration

| Hardware 10 Configuration

IEC Objects

Status

Counter

BuiltIn_IO If0 Mapping

Status

Information

-

N oo ownm A WM R oS

s/s0

2
Counter 0

[] Counter 1

[] Counter 2

[] Counter 3

[] Counter 4

[] Counter 5

Timer

Timer 0
[] Timer 1
[] Timer 2
[] Timer 3
[] Timer 4
[] Timer 5

Capture
[] capture 0
[] Capture 1
[] capture 2
[] capture 3
[ ] capture ¢
[] Capture 5
[] Capture 6
[] capture 7

Compare
[] Compare 0
[] Compare 1
["] compare 2
[] compare 3
[] compare 4
[] compare 5
[] compare 6
[] compare 7

2. The following is an example of the configuration function.

used in the POU, Timer_0 is required.

For the axis name

ﬂ’j BuiltIn_I0 X

IEC Objects
BuiltIn_IO If0 Mapping
Status

Information

Hardware I0 Configuration

Type

| oFe_TIMER_ReF

Cenfiguration Function

Timer 0
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3. For the DFB_HTmr function block in the POU, the input axis name is Timer_0.

i pou x
1 DFB_HTmr_0
TRUE DFB_HTmr
{ [ EN . ENO|—
| Timer 0 —{Timer | bvalid
—|bEnable bBusy
—TriggerMode bError —
ErrorID
dwTimerValue [~
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5.2.8.2.3 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/AX-304 supports up to 8 groups of high-

speed catcher and high-speed counter comparator.

High-speed counter capture

Pulse Input AX PLC

| Counter Channel

Counter

Counter output

Capture e Capture Quiput

h J
Trigger Capture Signal

Capture function starts:

1. In the Builtin_IO screen, there are a total of 8 points for the capture, click one of
them to start.

[ Builtin_10 x
Hardware 10 Configuration 1l Configuration
Status \Ln]
TEC Olagiacts | Counter Capture
BuiltIn_10 /O Mapping Caounter 0 Capture 0 | IN1_ ~}
[] Counter 1 (] Capture 1
Status N ™ [] Counter2
[] Capture 2
g 5 [] Counter3
Information ———— [] capture 3
Cap ExternalTrigger [ Counter4
1@ S ] Counters | [ Capture
2 10 f—o—ou [] Capture 5
Timer
3 11 [] Capture 6
[] Timer 0 0
Capture 7
—  la [T I [] Timer 1 Ltz
—_—]5 B l— D e Compare
[] Timer 3
— 1s e ] Timer4 Compare 0
P 15— [] Timer 5 [] Compare 1
s/s0 s/s1] [] compare 2
[ compare 3
Compare 4
outr out O e
[] Compare 5
—_— 0 4 — [] compare 6
s 2 [~ Compare 7
_2 6 b—o

2. Atter starting the capturer, click the drop-down menu and select the external

trigger source.
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) Builtin_10 x

| Hardwiare 10 Confi

+Configuration
Status “%
JECObjecs Counter Capture
Builtin_10 /0 Mapping Counter 0 [/] Capture® | N1~
[] Counter 1 (] capture 1 N1
Status m™ m [] Counter 2 AR N2
re
= = 8 [[] Counter 3 [ o 3
Information —— Capture 3 N4
Cap ExternalTrigger [ Counters [ Captu e
19 s b [] Counter5 [ ] Capture4 i
—l 2 L e — [] Capture 5 w7
Timer
—_ 13 e . [] Capture & ma
[] Timer 0 NG
SE— [ I (] Timer 1 [ capture 7 N0
N1
—_—]s Pr] I e Compal 12
[[] Timer 3 S
—_1s wp— Compare 0
\—_ O v M4
—_—T7 LY I (] Timer 5 [ ] compare1 | .
5/50 /51 [] Compare 2
[] compare 3
Compare 4
out our _‘ oz

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 objects on the Builtin_IO screen below.

(] Builtin_10 x

Hardware 10 Canfiguration

IEC Objects

Configuration

BuiltIn_I0 I/O Mapping
Status

Information

Status “ ﬂ
| Counter
Counter 0
[] Counter 1
. m [] counter2
o 8 [] Counter3
Cap ExternalTrigger [] Counter4
1@ o — [[] Counter5
—_—]2 10—
Timer
— 3 b b —
[] Timer 0
_ 14 b b I [] Timer 1
5 13 [] Timer 2
[] Timer 3
1° S [ Timer 4
17 j L) [] Timer 5
s/s0 s/s1
out out
e — P I
11 5 v+
]2 6 o

Capture
Capture 0
[] Capture 1
[] Capture 2
[] capture 3
[] capture 4
[] capture s
[] capture &

[] capture 7

Compare

Compare 0
[] compare 1
[] compare 2
[] compare 3
[[] Compare 4
[] Compare 5
[[] compare 6
[ Compare 7

2. The following is an example of the configuration function. Capture_0 is required

3. For the DFB_Capture function block in the POU, the input axis name is

for the axis name used in the POU.

[ Builtin_10 x

Hardware IO Configuration
| IEC Objects

BuiltIn_I0 /O Mapping

Status

Information

Variable

Capture_0

Type
DFE_CAPTURE_REF

Configuration Function

Capture 0

Capture_0.

215



Chapter 5

DIADesigner-AX

) Pou x
DFB_Capture 0
TRUE DFB_Capture
—— ——ew ENO——
| Capture_0 —Capture bvalid
—Counter bBusy —
—|bEnable bError
—uiMaskValue ErrorID
—diDeltaMin bCapFlag—
—diDeltaMax diCapValue
diCapValuePrevious [
diDelta
bCapLenBeyondFlag [~
dwCapLenBeyondCount —
High-speed counting comparator
Pulse Input AX PLC

|l

Counter Channel

Counter

Counter output

Setting

Comparison Value

Comparator

Comparators
E—

| ‘Output Channel Selection |

Output

1. Comparator function start: In the Builtin_IO screen, the comparator has a total

of 8 points, click one of them to start.

[} Builtin_10 x

| Hardware 10 Configuration

IEC Objects

Status

BuiltIn_I0 I/O Mapping

Status

Information

N m
E— 8 fb—
E— [} —
RS f 1) S
. U1
EE— ) S
- Is 1) I
— s LY I
- 1z L) I

5/50 5151

out out

Cmp CoincidentOutput
o @ 4 f—_—
ME— I 5 s
_2 6 —

:

Configuration
Counter Capture
[] counter 0 Capture 0
[] counter 1 [ Capture 1
[] counter2
Capture 2
[] Counter 3 L] con
[] Counter 4 [ capture 3
[] counter5 [ | Capture4
- ] Capture 5
imer
] Capture &
[] Timer 0
[] Timer 1 [ capture 7
[] Timer 2 e
[] Timer 3
[] Timer 4 Compare 0 outoe v
[] Timer 5 [] compare 1
["] compare 2
[] compare 3
[ Compare 4
[] Compare 5
[] compare 6
[] compare 7

2. After starting the comparator, click the drop-down menu to select the

comparator output external contact.
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The comparator is used in the program: this variable is used by the user in the

[ Builtin_T0 x

| Hardware 10 Configuration
IEC Objects
BuiltIn_I0 /O Mapping
Status

Information

2 Confi
Status \\:ﬂ
Counter Capture
[ countero Capture 0
[] counter 1 [ Capture 1
N N [[] counter2
[] Capture 2
0 8 [] Counter 3
[] Counters [ Capture3
1 9 [] Counter5 [ ] Capture 4
2 10 [[] Capture 5
Timer
3 11 [] capture 6
[] Timer 0 O
4 12 [] Timer 1 Copties
5 13 D A= Compare
[ Timer 3
5, 14 [ Timres Compare 0 | OUTO ~
7 15 [ Timer 5 [] Compare 1 ouT 0
ouT1
5/50 5/51 [] compare 2 P
[] compare 3 oUT 3
ouT 4
Compare 4
out out L e ouTs
Compare 5
Cmp CoincidentOutput | ouT6
— ® 2 [ Compare 6 DU,
1 5 [] Compare 7
2 6

motion function block in the POU.

1.

Click the IEC objects on the Builtin_IO screen below.

Builtn_10 X
Hardware 10 Configuration

IEC Objects

H

Builtin_I0 /0 Mapping

Status

Information

r |

Status

u

Emp CoincidentOutpat

N IN
0 8
1 9
2 10
3 11
4 12
5 13
6 14
7 15
5/s0 5/51]
outr out
o @ a
1 5
2 3

Configuration

Counter

[] Counter 0
[] Counter1
[] counter2
[] Counter3
[] Counter4
[] Counter5

Timer

[] Timer 0
[] Timer 1
[] Timer 2
[] Timer 3
[] Timer 4
[ Timer 5

Capture

Capture 0
[] Capture 1
[] Capture 2
[] capture 3
[ ] capture ¢
[] Capture 5
[] Capture 6
[] capture 7

Compare
Compare 0
[] Compare 1
[] compare 2
[] Compare 3
[ Compare 4
[] Compare 5
[] compare 6
[ Compare 7

2. The following is an example of configuration function. Compare_0 should be

filled in for the axis name used in POU.
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[f] Builtin_10 x

Hardware 10 Configuration Variable Type Configuration Function

|- compare o |  ore_compare ReF Compare 0

IEC Objects

BuiltIn_IO /0 Mapping

Status

Information

3. For the DFB_Compare function block in the POU, the input axis name is

Compare_0.
) pou x
1 DFB_Compare_0
TRUE DFB Compare
01 EN - ENO——

| Compare_0 — Comparel bValid
—{Counter bBusy -
—bEnable bError [~
—Mode ErroriD
—wRefreshCycle
—diCmpValue
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5.2.8.2.4 DIO: DIO configuration

Here describes the DIO device, setting the interrupt, filtering, polarity and other

functions of the host 1/0O point.

Click DIO twice to enter the setting screen.

Devices > B X 4 b0 x
= compressor 5 e
= () AX_324NADPA 1P (AX-324NADPA P, D10 Configuration Configuration
@ j_Hardwaan:ﬁgmhm : SR ! o o o
'Ai] Network Configuration Pping Interrupt Port Filter (0.01us) Polarity
=8l ncLoge Status o 100 g
7 T'}%FL:‘:"MW Informati Epe Lrilﬂ met .mn gi =Iﬁ}
2 8 ek Controsen pemster Owe R || owe o EW
= 3 Builtn, I;@(B::In:z:) i Lrl—L!ﬂ! 2 = E .H/H
| :_.'1[:15(910) - ‘&K s l_f_ﬂﬂ N4 100 : .|-{/H
@ Delta_Localus_Master (Deta L '@s Dl Lf_nLﬂ.l NS 100 : =Iﬁ}
ows  ERE | W & F EH
Omws [T N8 100 B 4
Oz [FR me 100 R 44
[Jins [_f'ﬂl_ﬂ_' 10 100 B
ow WA | v = R
Lime Uﬂ,ﬂ mi3 100 . |J/H
Omu Lf-lllﬂl M4 w [ .H}H
Om Uﬂ_ﬂ! N 15 100 g -HM
O3 I—F“—Iﬂ!
< > [Jin14 l_f_l_Lﬂ
3 Devices 1) Pous | e e
The following table lists detailed function descriptions:
Features Description
L1 default value
¥l Start external interrupt
il When the external interrupt is activated, the input
contact is set as the upper differential signal.
@ Interrupt
ﬂ When the external interrupt is activated, the input
contact is set as the lower differential signal.
w When the external interrupt is activated, the input
contact is set as the upper and lower differential signal.
@ port Corresponding external contact number
_ w5 Set the filter time (us), the setting range is
® Filter _
(0~100000000), and the default is 100ps.
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Features Description
B set the polarity of the input contact, the default value is A
W Set the input contact polarity to B contact.

How to use I/O interrupt: After starting the interrupt function on the DIO setting

screen, click the Task that needs interrupt function.

Dievices -~ 0 X

=3 comoressor 5 -
= (f] Ax_324MADPA1P (AX-324NADPA 1P)
«8 Hardware Configuration
A. Metwork Configuration
= & PLC Logic
= £} Application
m Library Manager
= _ﬂ Task Configuration
= @ MainTask
& PLC_PRG

& |Tas=k

= (i Buitin_10 (Builtln_10)

i) Delta_LocalBus_Master (Delta LocalBus Mast

b

5

"
1 oo (10) |_I

1. Enter the Task setting screen, and select External from the Type drop-down

menu.
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m DIO @ Task X

Configuration

Priority { 0..31 ): |1

Type
4 Bxternal |v External event | Interrupt_0_IMO

Cyclic
g Event

&7, Freewheeling
= Status

R i o=l i e

Sensitivity 1

2. After selecting external, click on External Event to select the corresponding
Interrupt contact.

@ oo & Task x
Configuration
Priority { 0.31 )z \1
Type
External event | Interrupt_0_IND *
Interrupt_1_IN1
Watchdog Interrupt 2 N2
Interrupt_3_ING
[enabie Interrupt_4_IN4
) Interrupt_5_INS
Time (e.q. t#200ms) Interrupt_5_ING
Interrupt_7_IN7
Sensitivity 1 Interrupt_8_ING
Interrupt_9_INg
Interrupt_10_IN10
Interrupt_11_IN11
Interrupt_12_IN12
Interrupt_13_IN13
Add Call % Remove Call [ Change Call 13 ]
+ i smovete 2795 22 Interrupt_14IN13 i
‘ POU |Interrupt 15 IN1S

The hardware filter time setting value is less than the input Duty On time of IN point,
as shown in the following figure:

1. The input range of hardware filter is 1~50000000, and the unit is 0.1 pys.

In Point Input Duty On Duration

—

t {IN point Input Harware Filter Time}

2. The relationship between filtering frequency and time is as follows:
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Filter frequency *2 (Hz): Filter frequency = 1 /(2 * t); tis the filter time setting
value (unit 0.01 ps)

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.
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5.3 AX-8xxEPO series 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.

Devices - B X
=-J Lnbteds *
= (5] Device (AX-BxxEPD Windows Series) p Operating Parameter Setting
o0 Hardware Configuration
= A Metwork Configuration
A, EtherCAT Filter
= B Pic Loge
= 1} Application
ﬁl Library Managear
& Motion_PRG (PRE)
] PLC_PRG (PRG)
= (3 Task Configuration
= £ EtherCAT Task ¢ DI/DO Parameter Setting
&) Motion_PrG ~¥ » DI/DO Mapping

= &5 MainTask =
&) rLc_PRG _
T EtherCAT Master (AX-8xxEPD Series EtherC—"
= % Bultin
2 ultin_p10 (Buitin_DIO! ® Pulse Encoder Parameter
) Buitin_pulse_Encoder (Buitin_Pulse_Er S Setting

" SoftMation General Axis Pool * Pulse Encoder Mapping

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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5.3.1 System Parameters

How do | open the System Parameters tab?

e On the Devices pane, double-click the device and go to System Parameters.

System Parameters displays the communication and controller basic parameters.

Use the following tables to view and configure the parameters.

Item Description
Parameter Display the parameter name, not editable.
Type Display the data type of the parameter, not editable.
Display the initial value of the parameter or the corresponding
Value symbol name. Double-click the field to change the value if the

parameter is editable.

Default value

Display the default value of the parameter defined by the device
description, not editable.

Unit

Display the unit of measure for the value (example: “ms” for

milliseconds), not editable.

Description

Display the short description of the parameter specified by the

device description, not editable.
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Item Description
Set whether the PLC applications are to be run automatically after the
Application controller is powered on again.
Run Mode e Default Value: False
Note: You can only change it when the controller is offline.
Serial

Communication

Set the Serial port communication mode.

e Default Value: RS-485

Mode
Network Enable to apply the changed IP settings while downloading.
Interface e Default Value: True
Settings If the value is set to True, the Apply IP settings while download
Enable

checkbox on the System Settings tab is selected.
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5.3.2 System Settings

How do | open the System Settings tab?

e On the Devices pane, double-click the device and go to System Settings.

Use the following tables to view and configure the settings.

Runtime Clock

Setting

Description

Read PLCTime

Read the time and time zone from the controller. PLC

Time and PLC Timezone are updated accordingly.

Date

Set the date.

Time

Adjust the time.

Write PLC Time

Write the date and time based on the selected timezone
to the controller. PLC Time and PLC Timezone are

updated accordingly.

Sync with Local Time

Sync all the time, date, and timezone settings

with the computer time.

Time Zone

Setting

Description

Read Timezone

Read time zone information from the controller.

Write Timezone

Write the time and timezone to the controller. PLC Time

and PLC Timezone are updated accordingly.

Network
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Setting Description

Apply IP settings while
Select to apply the changed IP address after download.
download

IP Address Mode Select the IP address mode of Static or DHCP.

Set the IP address, subnet mask, and default gateway in

IP address _
Static mode.
Read from PLC Read and update the IP address from the active device.
Retain Settings
Setting Description

Original mode |Keep CODESYS persistent variable mode.

Set up the %M address to retain persistent variables.

o Start Memory Address: Enter the value for the start
memory address. The default value is 5144576. The

%M mode _ _
maximum value is 5242879.
o End Memory Address: The end memory address is
5242879, not editable.
Clear Clear all the %M addresses assigned to the variables.
Retain Size

This function is only available for AX-8 Linux series controllers.

Setting Description

Default size Select to use the default retain memory size.

Extended size |Select to extend the retain memory size.
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5.3.3 COM Port Settings

AX-8 series support MODBUS COM Setting. A MODBUS network consists of a
MODBUS master and one or more MODBUS slaves.
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5.3.3.1 MODBUS COM Port

Right-click on the AX-8xxEPO device node > Add Device > Fieldbus > MODBUS >
MODBUS Serial Port > MODBUS COM.

Devices

=gl thitledy
= ﬂi Device (AX-8xxEPD Series)

o8 Hardware Configuration
= .&. Metwork Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
=Bl pLC Logic
=i} Application
m Library Manager
B] PLC_PRG (PRG)
= @ Task Configuration
5 EtherCAT Task
=35 MainTask
8] PLC_PRG
m EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)
(B[ con s o)
+-'% Builtln
% SoftMotion General Axis Pool

[ Add Device b4

Mame |Modbus_COM_1

Action
(@) Append device () Update device

|smng for a fulltext search | Vendar | <all vendors> -

MName Vendor Version Description
+ m Miscellaneous
= m Fieldbuses
* - o EtherCAT
+ - EE Ethernet Adapter
+- = EtherNet/IP
3 ﬁt Home&Building Automation
Wil Modbus
=/~ Wil Modbus Serial Port

| Yoo [ [Modbus com 35 - Smart Software Solutions GmbH 3.5.15.0 A serial COM Port on

+ - 5 Profinet 10

< >

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

m Hame: 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.)

Add Device Close
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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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5.3.3.2 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.

[{ Add Device

Devices

X

Name |Mndhus,Mascer,coMJnrt

=151 tneitied7

Action
@ Append device () Insert device

= [ Device (AX-8xxEPD Series)
8 Hardware Configuration
= A Network Configuration

() Update device

String for @ fulltext search
A, EtherCAT Filter

| vendor | <alvendors>

A, ModbusCOM Filter Name Vendor Version  Descripti(
= B0 PLC Logic = (i Feldbuses
=} Application = K5t Modbus
il Library Manager .- K588 Modbus Serial Device
9 pLc_Pre (PRG) =.w crial Maste
= (£ Task configurstion .Mndhus Master, COMPort | 35 - Smart Software Solutions GmbH ~ 3.5.15.0 A device th
B EtherCAT Task
= & MainTask
e =
& pLc_PrG
[ EtherCAT Master (AX-8xxEPO Series EtherCAT Master)
(i Modbus_COM (Modbus COM)
#-'% Buitin
'3 SoftMotion General Axis Pool
< >

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

[ mame:Modbus Master, COM Port
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus Serial Master
Version: 3.5.15.0
Order Number: -

Windows PC.

Description: A device that works as a Modbus Master on a serial COM Port of a

Append selected device as last child of
Modbus_COM

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

Add Device

Close

=45 Unditled7
= ﬂj Device (AX-BxxEPD Series)
o Hardware Configuration
= J‘. Metwork Configuration
A, EtherCAT Filter
A ModbusCOM Filter
=B pLC Logic
=4} Application
m Library Manager
B PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
=-g8 MairTask
] FLC_PRG
ﬂj EtherCAT_Master (AX-8xxEPQ Series EtherCAT Master)
= [ Modbus_coM (Modbus COM)

| m |Modbus_Master_CDM_Port (Modbus Master, COM Part) I
|

£ 'a. Builtln
% SoftMotion General Axis Poal

General Tab

This includes the basic settings for MODBUS communication.
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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

e : After a communication error, CODESYS
automatically confirms the error and attempts to
continue executing the MODBUS command.

e : The error must be explicitly confirmed in the slave
function block.
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5.3.3.3 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.

Devices

(@ Add Device X

=3 Unbtied7?
=/ [ Device (AX-BxxEPO Series)
8 Hardware Configuration
= A Network Configuration
A, EtherCaT Filter
Ay ModbusCOM Fiter
= B rLC Logic
=} Application
i) Library Manager
[F) pLC_PRG (PRG)
=-{# Task Configuration
5 EtherCAT Task
= % MainTask

Name \Mudbus_s\ava_COM_Purt_l

Action
(® Append device (O Update device
[tring for a fultext search | vendor | <alvendors> -
Name Vendor Version  Descriptiol
=@ Fieldouses
= Wil Modbus

Modbus Seri

5w ol Slave
[ [Modbus Slave, COMPort |35 - Smart Software Solutions GmbH ~ 3.5.15.0 A generic de

] pLC_PRG
[ EtherCAT Master (AX-8xxEPD Series EtherCAT Master)
= [ Modbus_COM (Modbus COM)

=i Modbus_Master_COM_Port (Modbus Master, COM Port)

[ Modbus_Siave_COM Port (Modbus Siave, COM Por) |
+-% Bultin
& Softiotion General Axis Pool

< >

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

[  mMame:Modbus Slave, COM Port
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus Serial Slave -
Version: 3.5.15.0 fl
Order Number: - =
Description: A generic device that works as a Modbus Slave on a serial bus.

Append selected device as last child of
Modbus_Master_COM_Port

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

Add Device Close

<

S Devices ) PoUs

General

Item Description

Slave
address  |Address of a serial MODBUS device (value between 1 and 247)
[1..247]

R Time interval for the master to wait for the response from the slave.
esponse . . , ,
_ This is especially configured for this slave node and overwrites the
timeout [ms] _ _ _
general response timeout setting of the respective master.

Channel
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User use this tab to define slave channels. Each channel represents a single
MODBUS request.

The following table describes each item in the MODBUS channel window:

Item Description
Opens the dialog MODBUS Channel. Here user can create new
Add channels for this MODBUS slave. In the device description file of the
Channel |MODBUS slave, user can predefine descriptions for individual
MODBUS registers or entire channels.
ModbusChannel *
Channel
Name [Eanneio |
Access type Read Holding Registers (Function Code 3) ~
Trigger Cydic w | Cycle time (ms) 100
Comment | |
READ Register
Offset |ox0000 ~|
Length l:l
Error handling Keep last Value ~
WRITE Register
Offset %0000
Length 1
Conce

Aisle:
Channel
Item Description
Name |A string that contains the name of the channel
e Read coils (function code 1)
A::cess e Read discrete inputs (function code 2)
ype
e Read holding registers (function code 3)
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e Read input registers (function code 4)
e Read single coil (function code 5)
o Write single register (function code 6)
e Write multiple coils (function code 15)
e Write multiple registers (function code 16)
e Read/Write multiple registers (function Code 23)

e 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 1/0 Mapping.

Trigger o 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 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.

For Trigger = CYCLIC: Request interval
Cycle
i Note: The request interval should be the same as or a multiple of the
time (ms)
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)
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 |, setto ZERO
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READ Register

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 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
M
ove Up The order of channels also determines the order of initialization.
Move Down
New Opens the dialog box Initialization Value. The initialization

commands are defined.
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Initialization Valus >
Access type YWrite Multiple Registers (Function Code 18) ~
Register offset |m w |

Length

Initialization value

II

Comment
Cancel
Item Description
e Write single coil (function code 5)
Access Type e Write single register (function code 6)

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
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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5.3.3.4 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.

Devices

[ Add Device

= Untitied?
= [ Device (AX-810EPO Series)
@@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
Ay ModbusCOM Filter

Name  [Modbus Serial Devic

Action
@ Append device () Insert device

O Update device

[string for a fultext search | vendor | call vendors> ~
=B pLC Logic
=" S Mame Wendor Version Descriptic
. Application
ffif) Library Manager = [ Fieldbuses
B9 PLc_PrG (PRG) = Wl Modbus

={#4 Task Configuration =
% EtherCAT_Task

bus Serial Device
Modbus Serial Device 35 - Smart Software Solutions GmbH 3.5.15.0 A device th

= & vanmask /w Modbus Serial Master
) rLc_PRG |A [ Modbus Master, coM Port 35 - Smart Software Solutions GmbH ~ 3.5.15.0 A device th
m EtherCAT_Master (AX-8xxEPD Series EtherCAT M;
[ Modbus_COM (Modbus COM)

' Builtin
‘3 SoftMotion General Axis Pool

< >

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

@  mMame:Modbus Serial Device
Vendor: 35 - Smart Software Solutions GmbH

Categories: Modbus Serial Device =
Version: 3.5.15.0 %
Order Number: - =
Description: A device that works as a Modbus Serial standalone slave.

Append selected device as last child of
Modbus_COM

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

d Add Device Close

<

5 Devices |} Pous

=I5 Unhbtedz
= ﬂj Device (AX-8xxEPD Series)
w8 Hardware Configuration
= A. Metwork Configuration
A, EtherCAT Filter
A ModbusCOM Filter
=81 pLC Logic
=-{} Application
m Library Manager
¥ PLC_PRG {PRG)
E @ Task Configuration
£ EtherCAT Task
= @ MainTask
& pLC_PRG
m EtherCAT_Master (AX-8xxEPQ Series EtherCAT Master)
= [ Modbus_coM (Madbus COM)
m Modbus_Serial_Device {Modbus Serial Device)
+-"3 Builtin
% SoftMotion General Axis Pool
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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: [“I: For the holding register, writable /0 mappings (%QW
registers | addresses) are generated instead of read-only 1/0 mappings (%IW

(%IW)  |addresses). This allows the holding registers to be set by the
MODBUS device application (= server application) by means of the
usual 1/0O mapping.

Input
'pt Number of input registers: possible values are 1 - 500. The maximum
registers
J number can be limited in the device description.
(%QW)

MODBUS defines for I/O data a data model with four areas (Start addresses).
o 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 data areas can overlap or be

independent of each other.
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5.3.4 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
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.

5.3.4.1 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.

m EtherCAT_Master x

General Autoconfig Master/Slaves Ethercn-rv

Sync Unit Assignment EtherCAT NIC Setting

Log Destination address{MAC) |FF-FF-FF-FF-FFFF Broadcast [ ] Enable redundancy
Source address (MAC) 00-00-00-00-00-00 Browse...

EtherCAT I/O Mapping
Network Name [EcaT

EtherCAT IEC Objects () Select network by MAC (@) Select netwark by name

ot Distributed Clock Options

Infarmation Cycle time 4000 us

Ak Ar

Sync offset 20 %
|:| Sync window manitaring

=

A

Sync window 1
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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.

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

configuration.

EtherCAT NIC Setting

Item Description

MAC address of the device in the EtherCAT network that is to receive
the telegrams.

Options
o Broadcast: no destination address (MAC) needs to be
Destination specified.
address o 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
dd 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:
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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 N o
[vl: Network is identified by the network name and the project is
network by
device-independent.
Name
5 Scans the network for the MAC-IDs or names of the target devices
rowse
that are presently available.

Redundancy EtherCAT NIC Setting

[ ] Enable redundancy

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.
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Sync window

o Synchronization of the slaves can be monitored.
monitoring

Time for Sync window monitoring. If the synchronization of all

_ slaves lies within this time window, then the
Sync window . .
variable xSynclnWindow (loDrvEthercat) is set to TRUE, otherwise

to FALSE.

Options

Options

Click the option to expand the following items:

Item 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

User can edit this setting only when user disable the Automatic configuration

Autoconfig Master/Slaves

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 | Firstlogical 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,
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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.

(7] EtherCAT_Master x

Genera | Device name Syne Unit
ASDA_A2 E_CoE_Drive default
Sync Unit Assignment
EtherCAT /0 Mapping
EtherCAT IEC Objects

Status

Infarmation

=k Add Delete

Syne Unit
default

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.
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5.3.4.2 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

- B X

(] EtherCAT_Master x

= [ Unttieds

= [ Device (AX-8xxEPD Windows Series)
o8 Hardware Configuration
= A Network Configuration
A EtherCAT Fiter
= [ picLoge
= 1> Application

ﬂ Library Manager
8] Moton_PRG (PRG)
] PLC_PRG (PRG)

= (@ Task Configuration

= §B EtherCaT Task

@] Motion_PRG

= ¢ ManTask

&) PLC_PRG

] EtherCAT Master (AX-8x(EPD Series Etherd

= () ASDA_A2_E_CoE_Drive (Delta ASDA-A:

HgP sM_Drive_ETC_Delta_ASDA_A2

| Genea

Sync Unit Assignment

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

|

<

= & Boity
@ suitin_DIO (Buitin_DIO)

{ Buitin_Puise_Encoder (Butin_Puise_En|

"3 softvotion General Axs Pool

S Devices | [} POUs

— ——Tomew

[ Auvtag

EtherCAT
Destinati
Source ag
Network
O Select

4 Distributs

Cycle time|
Syne offse]

Sync wind

Name [4SDA_A2_E_Co Drive_1

Action

@ Append device (O [nsert device (O Update device

| Vendor | <Al vendors>

Name
= (4 Delta Electronics, Inc.
= (4 Servo Drives
() Delta ASDA-AZ-E EtherCAT(CoE) Drive Revd
(1 Delta ASDA-A2-E EtherCAT(CoE) Drive Reva DML
= (23 Delta Electronics, Inc.
//4{ [ Delta ASDA-A2E EtherCAT(CoE) Drive Rev4_SM

<

Vendor

Delta Electronics, Inc. Rev,
Delta Electronics, Inc. 1.0,

| Delta Blectronics, Inc. 4.7, , |

Ver &

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

U] Name: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM

Description: EtherCAT Slave imported from Slave XML: Delta_ASDA2£_rev4-00

_XML_TSE_20160620.xmi Device: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4

=

Append selected device as last child of
EtherCAT_Master

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

Add Device

Close

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

Process Data

Startup Parameters

EtherCAT Parameters

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Address
AutoIncaddress
@EtherCA‘r address
4 Distributed Clock
@ select DC
Enable
Synco0:
Enable Sync 0
Sync unit cycle
User-defined
Syncl:
Enable Sync 1

Sync unit cycle

User-defined

Additional

0 v [J Enable expertsettings

100 2 [] optional

DC-Synchronous v

4000 | Sync unit cycle (ps)

x1 4000 = Cycle time (ps)
i Shift time (ps)

7 4000 5 Cycle time (us)

= Shift time (ps)

EtherCAT ~

1.

Address
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® EtherCAT address: address assigned to the slave by the master during
startup.

2. Distributed Clocks
© Select DC: Set the slave distributed clock.

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.

Genera Select the Outputs Select the Inputs

Name Type Index Mame Type Index
16#1600 1st RxPDO Mapping (exclu 16#1A00 1st TxPDO Mapping (e

EtherCAT Parameters

EtherCAT /0 Mapping od o s 16#6060:00 ode onDisplay

v 16 2nd RxPDO Mapping w| 16#1 2nd TxPDO Mapping

EtherCAT IEC Objects Control Word UINT 16x6040:00 Status Word UINT 16604100
TargetPosition DINT 16%607A:00 ActualPosition DINT 16%6064:00
Status 16#1602 3rd RxPDO Mapping (exclu 16#1A02 3rd TxPDO Mapping (e

Information

16#1603 4th RxPDO Mapping (exclu

16#1A03 4th TxPDO Mapping (e

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.
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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.

Jump to Line on

[¥]: In case of error the transfer is resumed with the SDO at the

Error specified Line.
Next Line [¥]: 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 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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General ok Add [AEdit X Delete & MoveUp & Move Down
“ Line \Subind& Name Value Bitlength AbortonError JumptolineonError Nextline Comment
ocess Data
1 60:16200  Op mode 8 8 ] O 0 Op mode
Startup Parameters 2 16#60C2:16%01  Interpolation tme period 4 8 O O [ Interpolation tme period
- 3 16260C2: 16502 Interpolation time index 3 8 O O 0 Interpolation time index
EtherCAT Parameters
EtherCAT 1/0 Mapping
EtherCAT IEC Objects
Status
Information
Select ltem from Object Directory
Index:Subindex Name Flags Type Default A
+. 16%1A01:16500  2nd Transmit PDO Mapping
+ - 1621A02:16200 3rd Transmit PDO Mapping
+- 16%1A03:16200 4th Transmit PDO Mapping
+ 16%1C12:16200 RxPDO assign
+- 16#1C13:16200 TxPDO assign
+ - 16%1C32:16500 SM output parameter
+ - 16%1C33:16200 SM input parameter
1672001:16=00 |DRV's Parameter P0-01 RW UINT ‘l
16%2002:16=00 DRV's Parameter P0-02 RW UINT ‘
16£2003: 16200 DRV's Parameter P0-03 RW UINT
16%2004:16=00 DRV's Parameter P0-04 RW UDINT
1622005:16=00 DRV's Parameter P0-05 RW UDINT
16%2006: 1600 DRV's Parameter P0-06 RW UDINT
16£2007:16=00 DRV's Parameter P0-07 RW UDINT
16%2011:16%00 DRV's Parameter P0-17 RW UINT
16%2012:16=00 DRV's Parameter P0-18 RW UINT n
Name DRV's Parameter P0-01
Index: 162 2001 = Bit length |16 =
SubIndex: 162 [0 B value o & Cancel \&/
[] Byte array
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5.3.5 EtherNet Setting

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.

Devices -~ 8 x (] EtherCAT Master X | @
=) Untteds -
= [ Device (AX-8xxEPD Windows Series) I General [ Autoc| fiaces ‘Emma"l
@8 Hardware Configuration $ Cu Action
A A, Network Configuration By Copy EtherCAT N (@ Append device O Update device
= A, EtherCAT Fiter o Destinati [
A, EtherNetP Filter w2] Dt | |String for a fultext search | Vendor | <Al vendors> ~
< :
A, ModbusTCP Fiter oes Sl e Vendor Versiol
= Bl e Logic Befactoring < Network () ax-3 Series EtherCAT Master SoftMation  Delta Electronics, Inc. 1.0.0.4
= i Application B2 Properties... () Select (7] Ax-8xxEP0 Series EtherCAT Master Delta Electronics, Inc. 3.5.16.
m Library Manager e N [ EthercaT Master 35 - Smart Software Solutions GmbH  3.5.15.
] Moton PR (PRG) ey 5 ! Distributy @ EthercAT Master SoftMation 35 - Smart Software Solutions GmbH ~ 3.5.15.
,ﬁi] PLC_PRG (FRG) 3 AddFolder... = B Ethernet Adspter
= @l Tesk Configuration [ AddDevice.. Qycleiting [ Ethernet 35 - Sart Sofgiage Solutons GmbH  3.5.15.
v @;‘E‘C”Jﬂ* Update Device... ' offsel || o 5
Motion_PRG o i 3 L=
= & ManTask (3 Edit Object SYNCWi | Group by category [ Display all rtsonly) [] Displ (3) Liadversions
. Edit Object with... Sync winde
@ picpre ) @
- 4 Name: Ethernet
= [ EthercAT Master (AX-8xxEPD Serieq Edit 10 mapping i suh'g;e ol Gl
= tegories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
[ AsDA_A2_E_cof Drive Deltad  |mport mappings from CSV. Home 8Bulding Automation -,
ETC_Deita_ASD < Version: 3.5.15.0 g
(@ Ethernet (Ethernen)| Pperkmappings i Sl e Namber & -
= ' lem [M——_ | Online Config Mode... Description: Ethernet Link.
(@ Buitin_DIO @uiltin_DIO) Reset Oigin Bevice [Device]
N (5 uittn_puse_Encoder Buitin.7 Simulation Bk | ——— | Append selected device as last child of
SoftMotion General Axis Pool Deen___ .
©  (You can select aRGtertacget node in the navigator wh @ indow is open.)
R A
< > - Close
& Devices [} Pous

e FEtherNet Device — General

The user can set the controller network IP address and gateway interface on

this tab.

[ Modbus_com iE]
General

Log

Status

Ethernet Device I/0 Mapping

Ethernet Device IEC Objects

Information

Modbus_Serial_Device

ﬂj Ethernet x

Interface

IP address 192 .18 . 0 . 1
Subnet mask 255 . 255 . 255 . O
Default gateway o .0 .0 .0

Adjust operating system settings
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Interface Current controller communicate interface
Interface Current controller communication interface
IP address
Subnet mask IP address Setting

Default gateway

Adjust operating system

i Replace the current parameter to Controller
settings
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5.3.5.1 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.

=) Untitked? [ Add Device x
= m Device (AX-BxxEPQ Series)

@ Hardware Configuration
= A Metwork Configuration

Name |Mﬂdhus_TCP_Masher

A, EtherCaT Filter Acten
A, ModbusCOM Fiter (@ Append device () Insert device (0) Update device
. ":_'C T:;s”s-rcp Filter [string for a fulltext search | vendor [ <all vendors> v
=-{} Application Name Wendor Version  Descriptic|
m Library Manager = m Fieldbuses
[#] pLC_PRG (PRG) - = EtherlNet/IP
= @ Task Configuration = Mtt Modbus
8 EtherCAT Task = W08 Modbus TCP Master
=8 MainTask [ Delts Modbus TCP Master _ Delta Electronics, Inc. 0,30.10 A device thy

8 pLc pre / .ﬂi Madbus TCP Master 35 - Smart Software Solutons GmbH  3.5.15.0 A device thy
%

m EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master) | W6l ModbusTCP Slave Device
=) Modbus_CoM (Modbus COM)
m Modbus_Serial_Device (Modbus SeraDevice)
ﬂj Ethernet (Ethernet)
* "% Builtn
& SoftMotion General Axis Pool

< >

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

m MName: Modbus TCP Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus TCP Master -
Version: 3.5.15.0 ﬁ
Order Number: - <
Description: A device that works as a Modbus Master on Ethernet.

Append selected device as last child of

Ethernet
< @  (You can select another target node in the navigator while this window is open.)
5% Devices POUS )
e e O
Bl Messages - Total 7 error(s), 0 warning(s), 0 message(s)|
ﬂi Ethernet ﬂj Modbus_TCP_Master X
Modbus-TCP

General

Socket timeout {ms) 10 =

Response timeout {ms) 1000
ModbusTCPMaster I/Q Mapping

ModbusTCPMaster IEC Objects
[J Aute-reconnect
ModbusTCPMasterParameters

Status

Information
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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 this

Response | . T .
r t time interval, then an error is recorded for the implicit slave function
imeou
(ms) block. The value entered for the time interval is also the default value
ms

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.
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5.3.5.2 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 v & X | {] EtherCAT_Master x = 05 Deves
] = | Name [Modbus_TCP_Siave |
= [ Device (AX-8xEPD Windows Series) General [ Autac =
@ Hardware Configuration b
- A Network Configuration SyneLinit Axslgnment EtherCAT N @ Appenddevice () Insert device (O Updated
A, EtherCAT Fiter e Destinati{ |7 =
A, EtherNetP Fiter 4 [string for 2 fulltext search vendor | <all vendors> %
Sourcead |f 3 1
A, ModbusTCP Filter EtherCAT /O Mapping Name Vendor Version Descriptio
= 810 pLC Logic Network = (@ Fieldbuses
=} Application EtherCAT IEC Objects O Select = w Modbus
i Liorary Manager = 8 Modbus TCP Slave
8] Maton_PRG (PRG) E5 4 Distribut [ fodbusTcP Save |35 - Smart Software Soutons GmbH_ 3.5.15.0 A generic Modbus |
[8] PLc_PRG (PRG) i
= {8 Task Configuration Information Cycle time i =
= EthercaT_Tesk sinc offse .
&) Motion_PRG rsine
oy @ MainTask - G Group by category [] Display all versions (for experts only) [] Display outdated versions
i o~ ’
- Syncwindd
) & pLC_PRG _ [  Mame:Modbus TCP Slave
= [ EtherCAT Master (AX-B10EPD Series Etherd] o Vendor: 35 - Smart Software Solutions GmbH
=@ a3 e Categories: Modbus TCP Slave
[ ASDA_A2_E_CoE Drive (Delta ASDA-AZ - Version: 3.5.15.0 -
B4 SM_Drive_ETC Delta_ASDA_A2 (8 T Order Number: -
. - Description: A generic Modbus device that s configured as Slave for a Modbus ~
@ Ethernet (Ethemet) P/ TOP Magter.
) Modbus_TCP_Master (Modbus TCP Mast
=% Builtin
J,j Builin_DIO (Buitin_DIO) Append selected device as last child of
[ Buitin_Puse_Encoder (Buitin_Puise_Enj Modbus_TCP_Master
SoftMotion General Axis Pool
3 saRMation Gener ©  (You can select another target node in the navigator while this window is open.)
5 Devices | PoLs

General

Response timeout {ms)
Modbus Slave Init

Port 502

ModbusTCPSlave Parameters

ModbusTCPSlave IEC Objects

Status

Information

[ Ethernet @ Modbus_TCP_Master [l Modbus_TCP_Slave X
General Madhus-TCP
Modbus Slave Channel Slave IP address 192 .

w8 . 0 .1

1000

Item

Description

Slave IP address |IP Address

Response
timeout (ms)
master.

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

Port

Port number (TCP/IP) of the slave 502 is default for MODBUS
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e 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, user can predefine
individual MODBUS registers or the description of the entire
channel.

ModbusChannel *

Channel

Name
Accesstype
Trigger
Comment
READ Register
Offset

Length

Errar handling

WRITE Register
Offset

Length

[Erarnei0

Read Holding Registers (Function Code 3) w

Cydic

w | Cycletime {ms) 100

|uxuunu

Keep last Value

0x0000

1

Cancel
Channel
Item Description
Name |A string that contains the name of the channel
e Read coils (function code 1)
Access
type e Read discrete inputs (function code 2)
e Read holding registers (function code 3)
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Channel

e Read input registers (function code 4)

e Read single coil (function code 5)

o Write single register (function code 6)

e Write multiple coils (function code 15)

o Write multiple registers (function code 16)

e Read/Write multiple registers (function Code 23)

e 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/0 Mapping.

Trigger e 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 1/0
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.
For Trigger = CYCLIC: Request interval
Cycle
time (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)
Number of registers to be read (for word access) or number of discrete
Length 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

o 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.

Init

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
M
ove Up The order of channels also determines the order of initialization.
Move Down
N Opens the dialog box Initialization Value. The initialization
ew
commands are defined.
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Initialization Value

Access type
Register offset
Length

Initialization value

YWrite Multiple Registers (Function Code 18) e

T v|

Comment |
Conce
Item Description
e Write single coil (function code 5)
o Write single register (function code 6)
Access Type « 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)

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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5.3.5.3 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.

"3 SoftMotion General Axis Pool

ae

ﬂi Mame: 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 a Modbus TCP Slave.

%

Devices 1 [ Add Device >
=45 Untitled? -
- Name |Mﬂdhl.ISTCP75|aVE7DEVIE871
m Device (AX-8xxEPQ Series)
8 Hardware Configuration Action
= A Metwork Configuration @ Appenddevice () Insert device () Update device
A, EtherCAT Filter
A, ModbusCOM Filter |S<Iing for a fulltext search \ Vendor | <all vendors> ~
A, ModbusTCP Fiter Name Wendar Version  Desc
B E_[I ilj :f;ication = ﬂj Fieldbuses
- + - = EtherNet/TP
) Library Manager - Modbus
] ;e pre PRE) # 48K Modbus TCP Master
- ;afkcmﬁg”ra"m = M8 ModbusTCP Slave Device
&5 EtherCAT Task m Delta Modbus TCP Slave Device Delta Electronics, Inc, 0.30,1.0 Delta_|
- @ MainTask | m |ModbusTCP Slave Device 35 - Smart Software Solutions GmbH 3.5.15.0 Adev
] PLC_PRG
m EtherCAT_Master (AX-8xxEP0 Series EtherCAT Master)
=[] Modbus_COM (Modbus COM)
m Modbus_Serial_Device (Madbus Serial Device)
= m Ethernet (Ethernat)
=[] Modbus_TCP_Master (Modbus TCP Master) ( N
m Modbus_TCP_Slave (Modbus TCP Slave) / - -
T WodbusTCr Siave Davice (ModbusTCP Siave Daves) |’ Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions
*- % Bulltin

Append selected device as last child of
Ethernet

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

Add Device

Close

Double-click the newly added MODBUSTCP_Slave_Device, the following picture will

be displayed:
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[ A¥_8xxEPD_Series [# ModbusTCP_Slave_Device X
General Configured Parameters
Modbus TCP Slave Device [fO [ watchdog - =] (ms)
Mapping Slave port 502 =
r-;llgjdeﬂ-l: TCP Slave Device [EC Unit ID I:I
T Holding registers 10 s () [ writsable
Input registers 10 = (EeQw)
Data Model
StartAddresses
Coils ] =
Discreteinputs ] 2
Holding register ] =
Input register ] =
[[] Holding- and input register data areas overlay
General Tab
Item Description
Activates the watchdog function
The incoming data (Holding Registers / %l range) is set to zero when
Watchdog g ( gred ° ge)
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
maximum number can be limited in the device description.
Holding | Writable:{¥ For the holding register, writable 1/0 mappings (%QW
registers | addresses) are generated instead of read-only /0 mappings (%IW
(%IW)  |addresses). This allows the holding registers to be set by the
MODBUS device application (= server application) by means of the
usual /0 mapping.
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Item Description
Input . . .
< Number of input registers: possible values are 2 - 4096. The
registers
J maximum number can be limited in the device description.
(%QW)
IP address of the master; Example: “192.168.0.1".
IP Master
The device description determines whether the option is displayed in
address
the dialog.
[¥]: Activates the I/O scanner.
I/O Mapping
active The device description determines whether the option is displayed in

the dialog.

MODBUS TCP defines for I/O data a data model with four areas (starting address).

e Coils: Outputs of type BIT

o 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 TCP data areas can overlap or be

independent of each other.
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5.3.6 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
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.
¢ 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 10 point into the slot, thereby controlling the

input and output.
¢ Non-modular configuration

The target device is equipped with input and output.
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Devices ~ 0 X
5 Lintitleds -
= ﬂj Device (AX-8xxEPD Windows Series)
o Hardware Configuration
E? j. Metwork Configuration
=-Ell] PLC Logic
+-ICk Application
£ ﬂ'i EtherCAT_Master (AX-8xxEPO0 Series EtherCAT M
= ﬂ'i Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master)
m Maodbus_TCP_Slave (Modbus TCP Slave)
= ﬂj |Eﬂ'1erNet_IP_Scanner (EtherMet/TP Scanner)
Bl 25324M7 (AS324MT)
m Generic_EtherMet_IP_device (Generic EH|
m CMM_EIPO1 {CMM-EIPD1)
[ Modbus_com (Modbus COM)
=-"® Builtln
[ Buitin_DIO (Builtin_DIC)
ﬂj BuiltIn_Pulse_Encoder (Builtin_Pulse_Encode
2 SoftMotion General Axis Pool

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.

e EtherNet/IP Scanner
o 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 EtherNetIP 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.
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5.3.7 EtherNet/IP Scanner

Applicable models:

AX-8 Linux series models

Take AX-8xXEPO Linux SM-CNC Series as an example:

1. Create a project > Scan Network > Go to System Settings > Read from

PLC.

Standard Project

*fou are about to create a new standard project. This wizard will create the
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.

System Parameters
System IEC Objects
Task Deployment
Status

Information

Information
Name AX-BxxEPD Linux SM-CNC Series
Vendor Delta Electronics, Inc.
Description  CODESYS Control from Delta Electronics
Device AX-BexEPO Linux SM-CNC Series
Wersion 151543
PLC_PRG in | Structured Text (ST)
Cancel
(] Device x -
Communication Settings Scan Network || Gateway ~ | Device -
Applications
o
Backup and Restore
Files ) o
Gateway ®
Log
v
PLC Settings 1P-Address: Device Name:
localhost X88PCE1T2041002
PLC Shell
Port Device Address:
1217 00A8
Licensed Software Metrics
1P-Address:
Right Settings MAC-Address:

00:18:23:77:da:f9
00:18:23:77:da:fb

Target ID:
16F7 0411

Target Type:
4102

Target Vendor:
Delta Electronics

Target Version:
351520

Your device can be secured. Learn more...
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Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Licensed Software Metrics

System Settings

Right Settings

System Parameters

System IEC Objects

Runtime Clock
PLC Time:

Date: [ |

[410:297M =

|‘|f‘a'ec|nesc|.zi\,fr Cctober 26, 2022

Time:

Time Zone

PLC Timezone:
Timezone: (UTC+08:00) Asiaf/Shanghai w

Network
Apply IP settings while download

GLAML  GLANZ

IF Address Mode: Static o

IP address: 192 . 168 . 0 . 10
Subnet mask: 255 , 255 .255 . O
Default gateway: o .0 .0 .0

Read PLC Time
Write PLC Time

Sync with Local Time

Read Timezone

Write Timezone

Read from PLC

2. Goto Tools > Device Repository > Install EDS File.

Tools | Window  Help

&P

m Library Repository...

Package Manager...

| ﬂj Device Repository...

28 Device Repository

Location System Repository

Installed Device Descriptions

w Edit Locations...

(C:\ProgramData\Delta Industrial Automation\DIAStudio\DIAD esigner-AX 1.3 SR1Y

X

String for a full text search vendor | «all vendare> “ Install...
Mame Vendor ~ Uninstall
m CMC-EIPO1 Delta Electronics, Inc. Export..
01 Delta Flectronics. Inc
m EtherMet/IP Adapter | 35 - Smart Software Solutions GmbH I
Generic EtherMet/TP device 35 - Smart Software Solutions GmbH o
=
< >
= &% C:\Users\rex. \Documents\DIA-AX\EtherNet_IP Adapter.eds
¥ Device "EtherMet/IP Adapter” installed to device repository
Details...

Close

3. Right click Device (AX-8xxEPO Linux SM-CNC Series) > Add Device >
select Ethernet Adapter > Ethernet.
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[ Add Device ®

Name |Eﬁ'|ernetj

Action
(@) Append device () Update device
|5tring for a full text search | Vendor | <all vendors> ~
MName Vender Version Description
= ﬁi Miscellaneous
m Delta LocalBus Master Delta Electronics, Inc. 1.0.1.4 Delta LocalBus Maste
= ﬂi Fieldbuses
¥ g EtherCAT
= E@¥ Ethernet Adapter
ﬂ'i Ethernet 35 - Smart Software Solutions GmbH 3.5.17.0 Ethernet Link.

+ - = EtherMNet/TP
E? ﬁ Home&Building Automation
+- Wil Modbus

< >

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

m Name: Ethernet ~
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home&Building Automation -
Version: 3.5.17.0 ﬁ
Order Number: - s
Nacrrintinn- Ftharnat | ink

Append selected device as last child of
Device

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

Add Device Close

4. Right click Ethernet > Add Device > select EtherNet/IP Scanner.

= ﬁ Ethernet (Ethernet)

Cut
ﬂj EtherMet_IP_Scanner (EtherMet/IP Scanner) CHJ
i Copy
ﬁ EtherCAT_ Master (AX-8xxEP0 Series EtherCAT Mast
ﬂ Ethernet_ (Ethernet) Paste
+- [ Builtin (Buittin) ¥ Delete
2 SoftMotion General Axis Pool Refactoring n

Properties...
Add Object
=3 Add Folder...
[ Add Device... |

Insert Device...

5. Right-click EtherNet/IP Scanner > Add Device > EtherNet/IP Adapter, and

call the Adapter's EDS file for use.
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[H Add Device

Mame |Eﬂ1erNet_IP_Adapher

Action
(® Append device () Insert device

() Update device

| Vendor | zall vendors:

|5tring for a full text search ~
Mame Vendor Version 2
ﬁ AS300M Delta Electronics, Inc, Major Revision=16#1,
. AS320P Delta Electronics, Inc. Major Revision=16#1,
. AS320T Delta Electronics, Inc. Major Revision=16%1,
. AS324MT Delta Electronics, Inc. Major Revision=16%1,
. AS332P Delta Electronics, Inc. Major Revision=16%1,
. AS33IT Delta Electronics, Inc. Major Revision=16%1,
m CMC-EIPO1 Delta Electronics, Inc. Major Revision=16%1,
: i CMM-EIFO 1 Delta Electranics, Inc. Major Revision=16%1
m EtherMet/TP Adapter 35 - Smart Software Solutions GmbH Major Revision=16#;I
[l Generic EtherNet/IP device 35 - Smart Software Solutions GmbH 4,1.0.0 v
< >

Group by category [_| Display all versions (forexperts only) [] Display outdated versions

ﬂj Mame;: EtherMet/IF Adapter )
Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherMet/TF Remote Adapter

Version: Major Revision=16#1, Minor Revision = 161 -
Order Number: =
Description: EtherMNet/TP Target imported from EDS File: EtherMet_IP ==Y

Adanter eds Nevice: FtherMetTR Adanter

Append selected device as last child of
EtherMet_IP_Scanner

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

Add Device Close

6. Confirm that the IP address must match the target (external) device.

(] Etherliet_IP_Adapter x

General Address Settings
Connections IP address 12 .18 . 1 . %2 EthEI’I ‘et/IP
Azzemblies

User-Defined Parameters Electronic Keying

[] compatibility check

Log
EtherMet/IP IO Mapping Vendor ID Check match
Device type Check match
EtherMet/IP IEC Objects
Product code E Check match
S Major revision Check match
Information Minor revision [ check match

7. To Connections, a second connection in the EDS file can be added via Add

Connection.
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[{] EtherNet_IP_Adapter X
General

ConnectionMame  RPI(ms) O->TSize (Bytes) T-->0 Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes]  Connection Path
Connections 1. Connection1 10 100 100 2 20 04 2466 2C 64 2C 65
Assemblies Mew Connection
User-Defined Paramet: (7) Generic connection {freely configurable)

(@) Predefined connection (EDS file) Cancel
Leg Choice of Connection
EtherNet/IP 10 Mapping Connection Name ~ O-->TSize (Bytes) ~ T-->0Size (Bytes)  Proxy Config Size (Bytes)  Target Config
Input Only 0 100
EtherNet/IP [EC Objects "Add Connection Listen Orly 0 100
Rack Connection 100 100

EhE Configuration Data Connection2 100 100 a

[ Raw data values I Connection3 100 100 2
Information

Parameters

*- Connectionl < )

8. Click Login to finish
= e . 5
S . . _— . F
= 1 | EH | Application [Device: PLC Logic] -

EtherNet/IP Scanner I/O Mapping Tab

[1] EtherNet_IP_Scanner x

General Bus Cyde Options
Bus cycle task ENIPScannerIOTask v

Log

EtherNet/IP Scanner I/O Mapping

EtherNet/IP Scanner IEC Objects

Status

Information

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.

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

running status from the status.

Log

Status

General

Information

[{] EtherNet_IP_Scanner X

EtherNet/IP Scanner 1fO Mapping

EtherNet/IP Scanner IEC Objects

dh Add.. Edit... Delete Go to Variable
Variable Mapping Type
@ EtherNet_IP_Scanner ? IoDrvEtherNetlP_diag
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5.3.7.1 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.

e | @ actd Dovice
= =T
= [ Owwace (A0 BolPO Limen SH-CNE Samen} warra ORI
ol Hwdeare Carfgasnon e
A Matnink Corlgurntion W Sppea devae () IsSer device ) U dEwioe
FR.
A et riw e Y & At seant esdar  oal vendorgs -'!
A, HodTCP P |
= BN Ac Lape Fiams vendo Weron i
= 0 Apphosison = i
[ QT = ErerteylF
=] muton PRG PRE] == Efriied Rerote Adape
%] nC_rag PRG) [ =il Trits meckonee, Pz My Elromer s 108
= (i Task Configurason ety mectroney, Fo M Foruomor = 188
= i D aFSoerne ek [EC-Tasks) K5I HTN Defts Seciars., Fo S Roguge = 10
3] ettt _IF _Sowro 300k .l"-i‘iﬂ el i B L, P Fani e =550
- & Ot i (B0 -Tasiy) | e DL T e, o i B m 150
21 & Pabist_IF_Sosnves Seneel vie | Eree g Sl pCEErE, P M Faproneor = 350
= 5 EFwrCAT Tesh (EC-Tasin) i e it pwcbores o M Foruimnr = 36§
& Maien_PRg | Pl Dty sisctonaos, inc Mo Fopuon = 3.2
= {5 panTass (B¢ -Tass) .a-'_-.‘::'.l' Dl SN, P Bl Feusen s iie
& mc pec L - ¥
3 T Masher (A-SaiiPD Sevies EerCAT Mare) [F Sroepty cabtgary [] Capley ol sarsionn {far meparts soly] [ Dimplar sutdited sorncm
remer Bterat)
z B e -
W a3 ) Viesador: Deftn SeCPonics, ino
W s (s 1T Calegodien £ P LTF bomote Sdasie
 Gerers Etartarl_F_deoe [Gemers [Babil T deec Varshua Major Ry 1651, Minar Riresian = 1651 .
i Dwdor Bmmber: 3771900
Fawrtant B T oo mpeor b brom S Fie -

Appernd prlected devee 4 et child of
ERheriict_IP_Scamner

W [vou ta® heler mheBuer tevget sade e Savi Bl wWhike Bes wirdw (g pEen)

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

G I
Gk Address Setfings

T EENP LR Ethen'et/IP

Assemblies

Electronic Keying
Keying Options

User-Defined Parameters

Log (O Compatibility check
- (@) Strict identity check

[A Check device type ‘14

EtherNet/IP IEC Objects [ Check vendor ID ng ]

Status [ Check product code ‘532

[4] Check major revision [1 ]
[] check minor revision ‘ 1

Restore Default Values

EtherNet/IP 1/0 Mapping

Infarmation
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Project Description

Address Settings-IP _
EtherNet/IP IP location of the remote adapter

address
Electronic keying
Start: The adapter performs a compatibility check on its
Keying options- EDS file. All key values will be sent to the device. The

compatibility check device decides whether it is compatible with the

received value.

The adapter performs a compatibility check on its own

. ) EDS file. The user decides which keying information
Keying options-
should be checked. If the check fails, no I/O connection

Strict identity check
et 'y 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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[ EtherNet_IP_Scanner Ml Asa1ePx x ~
General
Connection Name RPI(ms)  O-->T Size (Bytes) T-->O Size (Bytes)  Proxy Config Size (Bytes) ~ Target Config Size (Bytes) ~ Connect
Connections 1. Connection1 10 200 200 16 20 04 244
Assemblies
User-Defined Parameters
Log
EtherNet/IP /O Mapping
EtherNet/IP IEC Objects
Status = =
Information Add Connection... Delete Connection Edit Connection...
Configuration Data
[ Raw data values [7] Show Parameter Groups Defaults
Parameters Value Unit DataType Minimum Maximum Default  Help String
= Connectionl
= 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 DeviceIndex 1000 INT 1000 New Help String
Reserved_0 0 INT 1] 0 ] New Help String
Conn1_Output DeviceType D UINT 0 3 ] New Help String
Conn1_Output DeviceQuantity 200 UINT ] 200 200 New Help String
Conn1_Output Devicelndex 0 INT ] New Help String
Reserved_0 0 INT 0 0 ] New Help String

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
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Project

Description

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.

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 O-->T Size (Bytes)

Connection2 200
Connection3 200
Connection4 200
Connection5 200
Connection 200
Connection? 200
Connection8 200

<

General Parameters

Connection Path ‘2004 24812C 66 2C67

Trigger type Cydic b 4
Transporttype Exclusive owner

Scanner to Target (Output)

0-->T size (bytes) 200

Proxy config size (bytes) |0

Target config size (bytes) ‘rle }

Connectiontype [Point to Paint |

Connection Priority | Scheduled 2

3T-h\t run/idle

Fixed/Variable
Transfer format

Inhibit time {ms)

T-->0 Size (Bytes)

200
200
200
200
200
200
200

Cancel

Proxy Config Size (Bytes) Tai

16
16
16
16
16
16
16 v
>

RPI(ms) 20 =

Timeout multiplier |4 ~

Target to Scanner (Input)
T-->0 size (bytes) |200
Connectiontype | Multicast e

Connectionpriority |Scheduled At

Fixed/Variable Fixed
Transfer format Pure data

Inhibit time (ms)

e Generic Connection (freely configurable): The dialog contains the

parameters of the new connection.
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New Connection

(®) Generic connection (freely configurable)
(O Predefined connection (EDS file)
Connection Path Settings
(O) Automatically generated path

Class ID: 164 Instance ID: 1650

Class ID: 16524 Instance ID: 16% 0

(@) User-defined path
(O Path defined by symbolic name

General Parameters

Connection Path |20 04 2481 2C 66 2C 67

Trigger type Cydic v
Transporttype Excusive owner b
Scanner to Target (Output)

0->T size (bytes) [200 ]

Proxy config size (bytes) l:l
Target config size (bytes)

Class ID: 1624 Instance ID: 1620

Cancel

ttribute ID: 16#
Attribute ID: 1673

Attribute ID: 162 3

RPI (ms) 20 ¥
Timeout multiplier |4 v

Target to Scanner (Input)

T-->0 size (bytes) |200

Inhibit time (ms)

Connection type Point to Point v Connection type | Multicast ~
Connection Priority  Scheduled v Connectionpriority | Scheduled ~
Fixed/Variable Fixed v Fixed/Variable Fixed v
Transfer format 32-bit runjidle v Transfer format Pure data ~

Inhibit time (ms)

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
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Project

Description

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
transmitting application requests data to be transmitted
RPI (ms)

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).

e 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 ‘

() Generic connection (freely configurable)

(®) Predefined connection (EDS file) Cancdl
Choice of Connection

Connection Name O-->T Size (Bytes) T-->0O Size (Bytes) Proxy Config Size (Bytes) Tai
Connection2 200 200 16
Connection3 200 200 16
Connection4 200 200 16
ConnectionS 200 200 16
Connection® 200 200 16
Connection? 200 200 16
Connection8 200 200 16 v

< >

General Parameters

Connection Path lZlJ 0424812C 66 2C67

Trigger type Cydic v RPI(ms) 2 o
Transporttype |Exdu5|\.re owner | Timeout multiplier |4 v
Scanner to Target (Output) Target to Scanner (Input)

0-->T size (bytes) T-->0 size (bytes) |200
Proxy config size (bytes) I:I
Target config size (bytes) 16

Connectiontype  [Point to Point | Connection type | Multicast v
Connection Priority | Scheduled v Connectionpriority | Scheduled hd
Fixed/Variable |Fixed | Fixed/Variable |Fixed
Transfer format |32-hitrunf|dle | Transfer format |Pure data
Inhibit time {ms) 0 = Inhibit time (ms) |0 +

Project Description

Scanner to Target (Output)

The size of producer data from scanner to adapter
O —T Size (bytes) o
(Originator — Target)

Proxy config size (bytes) | The size of the proxy configuration data.

Target config size

Target configuration data size
(Bytes)

e Empty: no network connection is established.

) e Multicast: The network connection has been
Connection type

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.

e 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 Fixed/variable
Tranfer format Conversion format
Inhibit time Inhibit time

e Connections Tab - Configuration Data

Wl Asz18Px x

Connection Name ~ RPI(ms)  O-->TSize(Bytes)  T--»OSize (Bytes)  Proxy Config Size (Bytes)  Target Config Size (Bytes)  Connectiol
| Connections 1. Connection1 pul 200 200 16 20042480
2. Connection2 20 200 200 16 20042481

5

EtherNet/IP 1/0 Mapping

EtherNet/IP IEC Objects
Delete Connection Edit Connection...

Status

InFanmation [0 Raw data values [ Show Parameter Groups Defaults

Parameters Value Unit DataType  Minimum Maximum Defeult  Help String
+- Connectionl
+  Connection2

The following table shows connections with configuration parameters in the EDS file.

Connections are subdivided into configuration groups.

Project Description

e |If scaling parameters are defined for the data in
the EDS file, the value can be displayed as raw

data or converted data.
Raw data value
e Startup: Display data without any conversion.

For the Enum data type, the index of the

enumeration value will be displayed.
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Project

Description

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

value

Double-click to change the value. According to the data

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_IP_Scanner
General

Connections

Assemblies

User-Defined Parameters
Log

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

Information

Wl as218px x

Connections

ConnectionName ~ O-->T Size (Bytes)  T-->O Size (Bytes)  Proxy Config Size (Bytes)  Target Config Size (Bytes)

1. Connection1 200

Output Assembly Tnput Data” (O—>T)

200

16

Input Assembly "Output Data” (T—->0)

4k Add e Up ove D
Name DataType Bitlength Help Strir A
Register UINT 16 New Help §
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? BYTE 8
Input Data_Param8 BYTE 8
Input Data_Param3 BYTE 8
Input Data_Param10 BYTE 8
Input Data_Param11 BYTE 8
Input Data_Param12 BYTE 8
Input Data_Parami3 BYTE 8
Input Data_Param14 BYTE 8
Input Data_Param15 BYTE 8
Input Data_Param16 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

4k Add Delete Move Up C
Name Data Type BitLength Help Sti ~

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_Param3 BYTE 8

Output Data_Paramé BYTE 8

Output Data_Param? BYTE 8

Output Data_Param@ 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

Output component Input Data / Input component Output Data
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Project

Description

Add

parameter to be added.

Open the select parameter dialog box, select the

Delete Delete selected parameter

mapping.

Move the selected parameter up/down in the list, the

Move Up/ Move Down | order in the list determines the order in the 1/0

Name/Data type/
Bit Length/Help String | text field.

These values can be changed by double-clicking on the

Add > Select Parameter window

Select Parameters X
Name Class Instance  Attribute  Type Minimum Maximum  Default Unit A
| size |15 3 1 UINT 2 400 2
Conn1_Input DeviceType 15 12 1 UINT 0 3 0
Conn1_Input Devicelndex 15 13 i INT 1000
Conn1_Input DeviceQuantity 15 14 1 UINT [} 200 200
Conn1_Output DeviceType 15 15 : | UINT 0 3 0
Conn1_Output Devicelndex 15 16 1 INT 0
Conn1_Output DeviceQuantity 15 17 : | UINT 0 200 200
10 data size 15 18 1 UINT 1] 200 200
Conn2_Input DeviceType 15 13 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 0 3 0
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 0
Conn3_Input DeviceIndex 15 26 1 INT 1200
Conn3_Input DeviceQuantity 15 27 1 UINT 1] 200 200
Conn3_Qutput DeviceType 15 28 1 UINT 0 3 0
Conn3_Output DeviceIndex 15 29 1 INT 200 .
[[] Generic parameter
Name Cancel
Class 155 Datatype UINT
Instance = Bit length
Attribute 1 value 2|
Project Description
e Start: This dialog box displays all parameters in
the EDS file according to the group.
Display parameter group  Not activated: This dialog box displays all
parameters in the EDS file according to the
structure
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Project

Description

By clicking OK, user can select each parameter in

this list and add it to the parts list.

General parameters

User can add common parameters and edit the values
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.
[ EtherNet IP_Scanner Il As218PX x
S Name Val BitLength  Aborton mp Next Comm
EtherNet/IP IEC Objects
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
i

parameters.
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Project

Description

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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5.3.7.2 EtherNet/IP

Local Adapter

Applicable models: AX-8 Linux series, supports up to 10 scanners

Take AX-8xXEPO Linux SM-CNC Series as an example:

1. Create a project > Scan Network > Go to System Settings > Read from

PLC.

Standard Project

You are about to create a new standard project. This wizard will create the
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
Mation_PRG

- Areference to the newest version of the Standard library currently installed.

Informaticn

MName A-BaEPO Linuoe SM-CNC Series

Vendor Delta Electronics, Inc.

Description CODESYS Control from Delta Electronics

Device AX-BuocEPD Linue SM-CHNC Series

“Yersion 351548

PLC_PRG in | Structured Text (ST)

Cancel

[ Device x

Communication Settings

Scan Network || Gateway - | Device ~

Applications

Backup and Restore

Files

Log

PLC Settings

PLC shell

Licensed Software Metrics

System Settings

Right Settings

System Parameters

System IEC Objects

Task Deployment

Status

Information

Gatevay

IP-Address: Device Name:

Iocalhost X88PCE1T2041002
Port Device Address:
1217 0048
TP-Address:
192.168.31.168
192.168.1.10
MAC-Address:

00:18:23:77:da:f9
00:18:23:77:da:fb

Target ID:
16F7 0411

Target Type:
4102
TargetVendor:
Delta Electronics

TargetVersion:
3.5.15.20

Your device can be secured. Learn more..
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Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Licensed Software Metrics

System Settings

Right Settings

System Parameters

System IEC Objects

Runtime Clock
PLC Time:

Date: |Wednesday, October 26, 2022

Time: | 4:10:29 PM

Time Zone

PLC Timezone:
Timezone: {UTC+08:00) Asia/Shanghai

Metwark
Apply IP settings while download

GLAN1  GLANZ

IP Address Mode: Static -

IP address: 192 . 168 . 0 . 10
Subnet mask: 255 . 255 . 255 . 0
Default gateway: o .0 .0 .0

Read PLC Time
Write PLC Time

Sync with Local Time

Read Timezone

Write Timezone

Read from PLC
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2. Right-click Device (AX-8xxEPO Linux SM-CNC Series) > Add Device >
select Ethernet Adapter > Ethernet.

=] AX-8 Linux -
= ﬁ Device (AX-8xxEPO Linux SM-CMC Series) % Cut
. u

o Hardware Configuration

= J. Metwork Configuration Copy
A, EtherCAT Filter Paste
A, EtherMetIP Filter ¥ Delete
A, Mu:u:!l:uusTCF‘ Filter Refactoring X
= @1] PLC Logic
= 1'"_5. Application Properties...

m Library Manager

5] Add Object v
Motion_PRG (PR.G) fdd Fold
older...
PLC_PRG (PRG) —
= @ Task Configuration | Add Device... |
=55 EtherCAT Task (IEC-Tasks) Update Device...
[ Add Device x
Name |Eﬁ1&rnet
Action
(@) Append device (O) Update device
|String for a full text search | Wendor | <Al vendors> ~
Name Vendor Version Description
= ﬂ'i Miscellaneous
ﬂi Delta LocalBus Master Delta Electronics, Inc. 1.0.1.4 Delta LocalBus Master [
= ﬂi Fieldbuses
+- o EtherCAT

= BB Ethernet Adapter
ﬁ 35 - Smart Software Solutions GmbH 3.5.17.0 Ethernet Link.
+ - = Etherhet/IP
E2 ﬁ Home&Building Automation
+- Wil Modbus

£ >

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

ﬂi Name: Ethernet A
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home&Building Automation ==
Version: 3.5.17.0 ﬁ
Order Number: - "
Nasrrintinn Fthernat |ink

Append selected device as last child of
Device

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

Add Device Close

3. Right-click Ethernet > Add Device > select EtherNet_IP Adapter.
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=5 AY-8 Linux -
= ﬂj Device (AX-8xxEP0 Linux SM-CMC Series)
8 Hardware Configuration ‘;{J Cut
= A Network Configuration Copy
A, EtherCAT Filter
A, EtherNetIP Filter
A, ModbusTCP Filter
B @ﬂ PLC Logic Refactoring 3
= n Application
m Library Manager

%, Paste
» Delete

=y Properties...

Motion_PRG (PRG) |5 Add Object
PLC_PRG (PRG) [ Add Folder...
= @ Task Configuration | Add Device...
=58 EtherCAT_Task Ineert Device..
& Motion_PRE
= @ MairTask (IEC-T Dizable Device
@ PLC_PRG Update Device...
[ EtherCAT Master (Ax-8xxEA (] Edit Object
[ Ethernet_ (Ethernet) Edit Object With...

+- [ Builtin (Builtn)

Edit 10 i
2 SoftMotion General Axis Poo : mapping

Import mappings from CSY...
Export mappings to C5V..,

[ Add Device x

Name |Eﬂ1&rNet_IP_Adapter

Action
(® Append device () Insert device Flug device (C) Update device
|Sh’ing for a full text search | Vendor | <all vendors:> ~
Name Vendor Version Description
= m Fieldbuses
=+ == EtherlNet/IP
= == EtherMet/IF Local Adapter
m Delta EtherMet/IP Adapter Delta Electronics, Inc. 1.0.0.0 A device that!
ﬂi |E'H’1erNethP Adapter 35 - Smart Software Solutions GmbH 4,3.0.50 A device that
= - == EtherMet/IP Scanner
m Etherlet/TF Scanner 35 - Smart Software Solutions GmbH 4.3.0.0 EtherNet/IF

+ - Wil Modbus

+- 55 Profinet IO

£ >

Group by category [ | Display all versions{for experts only) [ Display outdated versions

ﬂj Mame: Etherlet/IF Adapter Py
Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherMet/IP Local Adapter
Version: 4.3.0.50
Order Number: -
Description: A device that works as an EtherNet/TP Adapter.

Append selected device as last child of
Ethernet_

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

Add Device Close
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4. Right-click EtherNet_IP Adapter and select Add Device > EtherNet/IP
Module.

PLC_PRG :
@ - Add Device..,
ﬂi EtherCAT _Master (AX-8xxEP0 Series EtherCAT Mas )
Insert Device..,
= ﬂi Ethernet_ (Ethernet)
Disable Device
m EtherMet_IP_Adapter (EtherMet/IP Adapter)
@ Add Device x
Name |Eﬁ1&rNet_IP_ModuIe
Action
(® Append device () Insert device (O Update device
|St’ing for a full text search | Vendor | <Al vendors=> —
MName Vendor Version Description
= ﬁ Fieldbuses
= == EtherMNet/IP
= == EtherMNet,IP Module
m EtherMet/IP Module 35S - Smart Software Solutions GmbH 4,1.0.0 A device that works 2
£ >
Group by category [] Display all versions (for experts only) [] Display outdated versions
ﬁ Name: EtherMet/IP Module -
Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherMet/IP Module
Version: 4.1.0.0 =
Order Number: - -
Description: A device that works as an EtherMNet,TP Module. - ===
Append selected device as last child of
EtherNet_IP_Adapter
€ (You can select another target node inthe navigator while this window is open.)

5. Right-click EtherNet_IP _Module > Refactoring > Rename it for easy
identification, here it is named EtherNet_IP _Module1.

=% EtherCAT Task (IEC-Tasks) : E
] Motion_PRG | Refactoring » | ={ Rename 'EtherNet IP_Module'...
=38 MairTask (IEC-Tasks) Properties...
& PLC_PRG ) .
[T) EthercAT_Master (AX-8xxEPO Series EtherCAT Masty RddObject
= m Ethernet_ (Ethernet) ) Add Folder..
=[] Etherhet_IP_Adapter (EtherNet/TF Adapter) Insert Device...
ﬂi EtherMet_IP_Module (EtherMet/TP Module) Disable Device
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Refactoring m] X
Rename 'Device.Ethernet_.EtherMet_IP_Adapter.EtherNet_IP_Module' to 'EtherNet_IP_Modulel'. Apply all changes. | select Affected Objects...

ArchiveObjed Name Type  Value Variable Address  Description

=l pevie # ConsumingAssemblyDD |UDINT |100

# Hardware Configurtion # ProducingAssembhy D [UDINT (101
+@ netvwork Configuraion % Configversion UDINT  |50653168
#80 pcLogic % IEC Object Module EtherNet_IP_Mod...

(@ EthercaT_Master
= ﬁ Ethernet_

= [ EtherNet_1P_adapter

E

*+ (@ Builth

'3 SoftMotion General Axis Fool
& Project Settings

Cancel

EtherNet_IP _Module1 > Assembly can add data exchange for output/input,

and can specify which connection to set the data on. There are 32

connections to choose from.

m Etheret_IP_Modulel X

Assemblies

EtherNet/IF Module IEC Objects

Status

Information

JconsumingAssembly | Conn1_Output(0->T) Data (Instance 16564)

~  ProducingAssembly | Conn1_Input{T->0) Data (Instance 15265

Consuming Assembly “Conn1_Output{0->T) Data™ (O~=T)

=k Add Delete | & Move Up Move Down

Producing Assembly “Conn1_Input{T->0) Data® {T-->0)
4k Add

Delete

& Move Up

Move Down

Name  DataType  Bitlength  Unit Help String

Name

Data Type

Bit Length

Unit Help String

gk Add Delete

Consuming Assembly

Consuming Assembly | Connl_Output{0->T) Data (Instance 16%64)

>T) Data (Instance
Conn4_Qutput{0->T) Data (Instance
Conn5_Output{Q-=T) Data ({Instance

Mame

Data Typ

Conné_Output{0-=T) Data (Inztance

Conn?_Output{Q->T) Data (Instance

Connd_Output{0->T) Data (Instance

Connd_Output{0->T) Data (Instance

Conn10_Output{Q-=T) Data (Instance
Conn11_Output{Q-=T) Data (Instance
Conn12_Output{Q-=T) Data (Instance
Conn13_Output{Q-=T) Data (Instance
Connl14_Output{Q-=T) Data (Instance
Conn15_Output{Q-=T) Data (Instance
Connls_Output{O-=T) Data (Instance
Connl7_Output{O-=T) Data (Instance
Conni18_Output{Q-=T) Data (Instance
Conni8_Output{O-=T) Data (Instance
Conn20_Output{Q-=T) Data (Instance
Conn21_Output{Q-=T) Data (Instance
Conn22_Output{Q-=T) Data (Instance
Conn23_Output{Q-=T) Data (Instance
Conn24_Output{Q-=T) Data (Instance
Conn25_Output{Q-=T) Data (Instance
Conn26_Output{Q-=T) Data (Instance
Conn27_Output{0-=T) Data (Instance
Conn28_Output{0-=T) Data (Instance
Conn258_Output{Q-=T) Data (Instance
Conn30_Output{Q-=T) Data (Instance
Conn31_Output{Q-=T) Data (Instance
Conn32_Output{Q-=T) Data (Instance

16 #6E)
16#60)
16 £6F)
16£71)
16£73)
16£75)

16£77)
16#79)
16#7E)
16#7D)
16%7F)
16%81)
16#83)
16#85)
16487
16489)
16:48E)
16£3D)
16#6F)
16#91)
16#93)
16#95)

16£A3)
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Assemblies

EtherNet/IP Module IEC Objects

Status =

Infarmation

Consuming Assembly | Conn1_Output(0->T) Data (Instance 16£64)
Consuming Assembly *Conni_Output(0->T) Data” (0—>T)

Producing Assembly | Connt_Input{T->0) Data (Instance 16455)
Producing Assembly "Conn1_Input(T-+0) Data" (T—>0)

4k Add Delete Move Up Move Down 4k Add < Delete | i MovelUp Move Down
MName Data Type Bit Length Unit Help String Mame Data Type Bit Length Unit Help String
Data_Consuming  USINT 8 Data_Produdng ~ LREAL &4 mm
Data_Consuming USINT 8 Data_Producing LREAL &4 mm
Data_Producing LREAL 64 mm

Note: Consuming Assembly and Producing Assembly Connection have the same

connection, as shown in the following figure:

Connl_Output(O->T) Data (Instance 1626
Connl Outout(O->T) Data (Instance 16#54)

Conn6_Output(0->T) Data (Instance 16#6F)

Conn7_Output(0->T) Data (Instance 16#71)

Conn&_Output(0->T) Data (Instance 15£73)

Connd_Output(Q->T) Data (Instance 15#75)

Conn10_Output{O-=T) Data (Instance 16£77)
Conn1l_Output{O->T) Data (Instance 16#79)
Conn12_Qutput{0->T) Data {Instance 16#7E)
Conn13_Output{O->T) Data (Instance 16%7D)
Conn14_Output{0-=T) Data {Instance 16#7F)
Conn15_Output{O->T) Data (Instance 16£81)
Conn16_Output{O->T) Data (Instance 16%83)
Conn17_Output{D->T) Data (Instance 16#85)
Conn18_Output{O-=T) Data (Instance 16%67)
Conn19_Output{O-=T) Data (Instance 16#89)
Conn20_Output{O-=T) Data (Instance 1648E)
Conn21_Output{0-=T) Data (Instance 16#8D)
Conn22_QOutput{0->T) Data (Instance 16#8F)
Conn23_Output{0->T) Data {Instance 16#91)
Conn24_Output{0->T) Data {Instance 16#93)
Conn25_Output{O->T) Data (Instance 16£95)
Conn26_Output{O->T) Data (Instance 16%97)
Conn27_Output{D-=T) Data (Instance 16%99)
Conn2&_Output{O-=T) Data (Instance 16%9E)
Conn29_Output{O-=T) Data (Instance 16%30)

Conn30_Output{O-=T) Data (Instance 16:#5F)

Conn1_Input(T->0) Data (Instance 16%65)
| conn1 Inout{T->0) Data (Instance 16#65)
%)

Conné_Input{T->0) Data (Instance 16%70)

Conn7_Input{T->0) Data (Instance 16%72)

Conna_Input({T->0) Data (Instance 16%74)

Conng_Input{T->0) Data (Instance 16%75)

Conni0_Input{T->=0) Data (Instance 16%78)
Conn1l_Input{T->0) Data (Instance 15£7A)
Conn12_Input{T->0) Data (Instance 16#7C)
Conn13_Input{T->0) Data (Instance 16#7E)
Conni4_Input{T->0) Data (Instance 16%80)
Conn15_Input(T->0) Data (Instance 16#832)
Conn16_Input{T->=0) Data (Instance 16#84)
Conn17_Input{T->=0) Data (Instance 16#86)
Conni&_Input{T->0) Data (Instance 16#&88)
Conni9_Input{T-=0) Data (Instance 16#8A)
Conn20_Input{T->=0) Data (Instance 16#8C)
Conn21_Input{T->0) Data (Instance 15#3E)
Conn22_Input{T->0) Data (Instance 16#90)
Conn23_Input{T->0) Data (Instance 16#92)
Conn24_Input{T->0) Data (Instance 16%34)
Conn25_Input(T->0) Data (Instance 16#95)
Conn26_Input{T->0) Data (Instance 16#98)
Conn27_Input(T-=0) Data (Instance 16#9A)
Conn28_Input(T->=0) Data (Instance 16#9C)
Conn29_Input{T->=0) Data (Instance 16%9E)
Conn30_Input(T->0) Data (Instance 16#A0)

Pay attention!

Consuming Assembly and Producing Assembly shall be
from same connection. For example,

Consuming Assembly selects Connl1_Cutput
Producing Assembly selects Connl_Input

Consuming Assembly selects Conn2_Cutput
Producing Assembly selects Conn2_Input

Consuming Assembly selects Conn32_Output
Producing Assembly selects Conn32_Input

7. Repeat steps 4~6 to create the second module in sequence. After setting the

two modules and the number of connections, go to General tab to modify the

content of the EDS file, and Export EDS file after completion, which is

convenient to use when setting up the EtherNet/IP Scanner.

(] Etherlet_IP_Adapter X

General

Tags

Log

EtherNet/IP Adapter I/0 Mapping
EtherMet/IP Adapter IEC Objects

Status

Information

EDS File

Vendor name

|35 - Smart Software Solutions GmbH

Vendor ID 1285 =

Product name |Eﬁ1&rNetﬂP Adapter |
Product code 120 =

Major revision 1 =

Minor revision 1 =

Enable ACD O

Install to Device Repository... I

Export EDS File...

Ethen\et/IP

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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m Etherblet_IP_Adapter X
Sl EDS File
Log Vendor name |35 - Smart Software Solutions GmbH | o
Ethen\'et/IP
Vendar ID 1285 =
EtherMet/IP Adapter /O Mapping
Product name |Eﬂ1erNethP Adapter |
EtherMet/IP Adapter IEC Object
=k PR i Product code 120 =
Status Major revision 1 =
TFormation Minor revision 1 =
Install to Device Repository... Export EDS File...

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 Byte Input Module v i3
Etheri'et/IP
B O it Modul
Status Vendor name Wv::d [m Mcdi.i:
Word Qutput Module
Information Vendor ID DWord Input Module
DWord Output Madule
Product name Real Input Module
Real Output Module
Product code Big Input Module
Big Output Module
Majorrevision 1 -
Minor revision 1 =
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5.3.8 High-Speed 10 Setting

5.3.8.1 Builtin_DIO Parameter

Parameters Tab

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.

Ele Edit Vi Project Build Online Debug Tools Wind Help
fEd & & BB X b 84 00 0 & o X s | |w
Devices > 30X [ Devie [ Builtin_pio X
) Uniited! ~
= [ pevice (Ax-3xxEPD Series) BuiltIn_DIO Parameters Parameter Type Value DefaultValue Unit Description
= B0 Pic Logic =1 DI Parameters
Applicatio Butin_DIO 0 Mapping @ X0 Filter Select NotFiter Choose the fiter tme of X0
) Library Manager PRI @ X1Fitter Select MNotFilter Choose the filter time of X1
PLC_PRG (PRG) # X2Filter Select NotFiter Choose the filter time of X2
=(Bd Task Configuration T % X3 Filter Select MotFilter Choose the filter tme of X3
& EtherCAT Task # X4Filter Select NotFilter Choose the fiter time of X4
=B MairTask Information # XS Filter Select NotFilter Choose the fiter time of X5
8] pic_PRG # X6 Filter Select NotFilter Choose the fiter time of X6
m EtherCAT_Master (AX-8x¥EPO Series EtherCAT Master) @ X7Filter Select NotFilter Choose the filter time of X7
=% Builtln Choose the Function Type of X0
[ Builtzn_DIO (Buitin_DIO)
v B00L FALSE FALSE output{Enable)
% Y1OutputInverse BOOL FALSE FALSE output(Enable)
# Y2 Output Inverse BOOL FALSE FALSE output(Enable)
BOOL FALSE FALSE output(Enable)
BOOL FALSE FALSE output(Enable)
B00L FALSE FALSE output(Enable)
800L FALSE FALSE output(Enable)
@ Y7 Output Inverse BOOL FALSE FALSE output{Enable)

X0 Function Type Choose: Set X0 as general output or special software functions

e Value: Generallnput, Stop/Start PLC Control (default value: Generallnput)

Note: The setting can be changed when offline. After Download, the status will be

Run.
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Fle Edit View Project Buld Online Debug Took Window Help
E=d& $ B X (40505 O | | O X ° |9 =
Devices > R X (@ Device BuiltIn_DIO X
= Lintitiett ~
= [ Device (AX-SxxEP0 Series) BuiltIn_DIO Parameters Parameter Type Value DefaultValue Unit  Description
=B Pic Logic = [ D1 Parameters
= &} Application TR DT ORE T # X0 Filter Select Erumeration of BYTE NotFiter NotFilter Choose the fiter tme of X0
i) Library Manager P T # X1 Filter Select Enumeration of BYTE NotFilter NotFiter Choose the filter time of X1
PLC_PRG (PRG) # X2Filter Select Enumeration of BYTE NotFilter NotFiter Choose the fiter time of X2
= (& Task Configuration —— ® X3 Filter Select Enumeration of BYTE NotFiter NotFiter Choose the filter tine of X3
& EtherCAT Task  X4Filter Select Enumeration of BYTE NotFilter NotFilter Choose the filter time of X4
= & MainTask Information % X5 Filter Select Enumeration of BYTE Netfilter NotFilter Choase the filter tme of X5
8] rLc_PrG X6 Filter Select Enumeration of BYTE NotFilter NotFiter Choose the filter tme of X6
(1 EtherCAT Master (AX-5xxEPD Series EtherCAT Master) @ X7 Filter Select Enumeration of BYTE NotFiter NotFiter Choose the fiter time of %7
=% Buitin % X0 Function Type Choose of BYTE Choose the Function Type of X0
(i Buitn_DIo {Buittin_D10) =3 DO Parameters
(3 suiltin_Pulse:_Encoder (Bultin_Pulse_Encoder) # Y0 Output Inverse BOOL eralinput Reverse the Y0 output{Enable)
"3 Softotion Genersl Axis Pool # Y1 Output Inverse B00L g Stop/Start PLC Control | gy crce the va
# ¥2Output Inverse BOOL FALSE FALSE Reverse the Y2 output{Enable)
® Y3 Output Inverse BOOL FALSE FALSE Reverse the Y3 output(Enable)
® ¥4 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)
# V7 Output Inverse BOOL FALSE FALSE Reverse the Y7 output(Enable)

Note: Stop/Start PLC Control Timing diagram.

e When X0 is Low, Application — Reset — Run

e When X0 is High, Application Stop

A

High

X0 Status

Low "
Run v E p—
Application stop - >t
Reset

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 I/O mapping tab.

I/O Mapping: Input or output Mapping

e Input 0 or Output 0 Mapping (Type: Byte)

e X0~ X7 or YO~ Y7 Single infoutput Mapping (Type: BOOL)
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BuiltIn_DIO Parameters

BuiltIn_DIO I/0 Mapping

BuiltIn_DIO IEC Objects

Status

Information

[ Device [ Builtin_pi0 x

Find Filter Shaw all ~ ok Add FBf
Variable Mapping Channel  Address Type Unit  Description
S ] Ind 3%I80 BYTE 8-CH Digital Input
H X0 %IX0.0 BOOL
i X1 %IN0. 1 BOOL
R %2 34IX0.2 BOOL
h X3 %I¥0.3 BOOL
B ¥4 36THD. 4 BOOL
R X5 %IX0.5 BOOL
i X6 %IN0.6 BOOL
R X7 3%IND. 7 BOOL
=" outd QB0 BYTE 8-CH Digital Output
" Yo %QX0.0 BOOL
" 1 %QX0. 1 BOOL
"# v2 30X, 2 BOOL
" ¥3 *%QX0.3 BOOL
" Y4 %QX0.4 BOOL
" ¥s5 %QX0.5 BOOL
" Y6 %QX0.6 BOOL
"# Y7 %0QX0.7 BOOL
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5.3.8.2 Builtin_Pulse_Encoder Parameter
Parameters Tab

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)

e Default Value: False

Devices v 3 x [ pevice [@ suitin_pro [ Builtn_Pulse_Encoder x

= (@ Devie (ax-s0EPo series) | Builtin_pulse_Encoder Parameters Type Value DefaultValue Unit  Description
= 0 Pic Logic
=&} Application
(D Library Manager
PLC_PRG (PRG)
= (8 Task Configuration S=s
8 EthercAT Task

| Builtin_Pulse_Encoder 1/0 Mapping Enumera ton 0FBOCL AfB Phase AfBPhase AfB Phase or CW/CCW

BOOL FALSE FALSE [TRUE]inverse [FALSE]Normal

Builtin_Pulse_Encoder IEC Objects
B0OL FALSE FALSE [TRUE]Inverse: [FALSE]Normal

= & MainTask Information
& ric_rre
T e AT WSty (AN BP0 Seres EFerCAT Master]
7% Builn
[ Buittn_DIO (Buitin_DIO)
[ suitin Pulsc Encoder (Builtin Pulse Encoder)
" SoftMotion General Axis Pool

Note: The setting can be changed when offline. After Download, the status will be
Run.

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)
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e Reset (Type: BOOL & Execution)

- ok Add FB for IO cha

Builtin_Pulse_Encoder Parameters | Find Filter Show all
Variabl M Ch | Add
| BuiltIn_Pulse_Encoder I[/O Mapping anable apping anne| ress
* Countsr  %ID1
BuiltIn_Pulse_Encoder IEC Objects i Reset QX 1.0

Status

Information

Type
DINT
BOCOL

Unit  Description
Counter value

Reset Counter value(Execution)

e Reset Timing diagram

A
6000
4000
Counter
one Cyclic
[ e
Reset High —
Low
10000
Position
4000
t
A
»

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) \

Builtln_Pulse Encoder

| Builtln_Pulse Encoder Parameters | Find Filter Show all

| Builtin_Pulse_Encoder IO Mapping
| # Applcation.SMC_FreeEncoder,dEncoderPosition |

L3
Builtin_Pulse_Encoder IEC Objects P

Variable ¥ Mapping
»

Channel Address

Counter  %B8
Reset %:Qx29.0

Use Encoder of R1-EC5621 as output to AX-8xxE Pulse Encoder.
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Use SMC_FreeEncoder as master axis and do Gearln with virtual axis.

_.....M"""'""M

Configuration
Add variable

T
435

T
505

515

525

T
535

T
5ds

- diSetPosition M
= SMC_FresEncoder.diActPosit
- 0_MoveDGear
=X fSetPosition
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5.4 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.

Axis 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:

Types Description
o Perform basic positioning control such as absolute positioning,
Positioning _ o _
Axis™! relative positioning etc and other functions through EtherCAT
xis
communication.
Servo control is performed through EtherCAT communication, in
Synchronous N _ o _ _ _
- addition to basic positioning control, it also includes functions
axis

such as synchronous motion such as electronic cams.

Pulse type Physical servo control through pulse impulse

servo axis

] _ The unconnected physical servo used only in the program can
Virtual axis )
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.
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5.4.1 Synchronous Axis

Support slave device:

o ASDA-A2-E, ASDA-A3-E, ASDA-B3-E

e R1EC-5621

Use the 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 following

figure. The name of the servo axis generated by DIADesigner-AX is
SM_Drive_ETC_Delta_ ASDA_A2.

Devices

* o X

=3 Uhtitled11
=[] Device (AX-308EAOMATT)
8 Hardware Configuration

= ﬁ, Metwork Configuration
A, EtherCAT Filter
A, EtherNetIP Filter
A MadbusCOM Filter
A, ModbusTCP Filter

+-E pLC Logic

= [ Builtin_10 (Builtin_Ta)
[ oo (o10)

Gj Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂj EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Maste
=[] ASDA_AZ_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCATI

-

M7 |SM_Drive_I:‘I'C_DeI13_ASDA_a‘-\2 (SM_Drive_ET...

[ pelta_Modbus_cOM (Delta Modbus COM)

'L SoftMotion General Axis Pool

m ASDA_AZ_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(Cg
[ Ethernet (Ethernet) 5M_Drive_ETC_Dg

[# pelta_Modbus_coM_1 (Delta Madbus COM)

Therefore, when using the motion function block, if the user needs to input the

corresponding axis, user can input SM_Drive_ ETC_Delta_ ASDA_AZ2 in the Axis pin

as shown below.

MC Power_0
MC Power
SM Drive ETC Delta ASDA AZ—Axis B Status
bRegulatorBealState
On bDriveStartRealState
H H Enable Busay
Error
On ErrorID
H H bEegulatorOn
On
H H bDriveStart
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5.41.1 AX-3 series

Please follow the step below to add a synchronous axis:

Right-click EtherCAT_Master_SoftMotion in the device tree > Add Device >

Search ASDA-A2 > ASDA-A2-E_SM in the device tree.

Devices.

- B X

=3 Dewice 2
= [4 Device (aX-308EA0MALT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= B PLC Logic
= £} Application
m Library Manager

[@] pLc_prG (PRG)

= ¢ MainTask

= [@ euittn_JO (Buitin_10)
(@ plo pr10)

<

@) motion_PRG (PRG)

= (@ Task Configuration
= 5 EtherCAT Task
&) motion_PRG

&) PLc_PRG

WP sM_Drive_ETC Delta_ASDA_A2 (SMJ]IW!I
‘3 SoftMotion General Axis Pool

[ Delta_LocalBus_Master (Delta LocalBus Master)

-/.j EtherCAT_Master_SoftMotion (AX-3 Series EtherCA] Add
= () AsDA_A2_E_CoE_Drive (Delta ASDA-AZE Ether '

Properties...

Add Folder...

@
Name ‘ASDA,ALE,CnE,DnveJ
Action
(®) Append device () Insert device (O Update device
| Vendor | <all vendors> ~
Vendor Ver A
= [ Delta Electronics, Inc.
= [ Servo Drives
| m Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4 Deita E!ecu' <. Rev.
Cut Iﬂ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4 DML Deita Electy @ 5 1.0,
Copy A Deita Electronics, Inc.
Paste l u"‘ Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM Deita Electronics, Inc. 43.]\‘
Delete >
Refactoring , Pptegory []Display all versions (for experts only) [7] Display autdated versions

Please select a device ffom the kst above.

Add Device...

# Devices |I[) PoLs

“E Messages - Total 0 error(s), 0 waming(s), 2

message(s)

Insert Device... !
Scan For Devices...

Disable Device

Update Device...

Edit Object

Edit Object with...

Edit 10 mapping

Import mappings from CSV...

Export mappings to C5V...

select another target node inthe navigater while this window is open.)

Close

Lastbuid: @ 0 ® 0 Precompie

@

Perform basic positioning control such as absolute positioning, relative positioning

and other functions through EtherCAT communication.

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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[ ASDA_A2_E_CoE _Drive a7 SM_Drive_ETC_Delta_ASDA_A2 X

| General Setting

Aodis Type and Limits Motion Parameter

Commissioning o ] virtual mode o o Error Reaction

@) Linear Axis  Linear Axis Software Limits ] Quick Stop

Homing Setting _) Rotary Axis  [] Activated
Megative [u]: |0 Velocity Ramp Type
SM_Drive_ETC_Delta_ASDA_A2: g ey 3
IEC Objects Positive [u]: |1000 o @ Trapezoid Sin Quadratic () Quadratic{smooth)
Status Rotary Axis Modulo Setting

Mod o Tule 26D Position Lag Supervision
e pi— e Position Lag Reaction | Deactvated  ~ | Lag Lmit [u]: :

Transmission Mechanism

Information

h
Mechanism Type | Ball Screw Machaniam Setting

" (1) Command pulse per motor rotation: | 1280000 [ Pulse ]
e @ <:=té> ‘ (4) Pich: | 10000 [unit)
o A C
Gear Box

@) (2) Gear ratio numerator 1 ;:!
Gear Ratio = -
(3) Gear ratio denominator 1 I8

o Positive Command Negative Command

@) Reverse OFF

e

ow

@ Axis Type and Limits

Name Description

Virtual mode Enable virtual mode after checking

Linear Axis/Rotary . . .
Axi Select linear axis/rotary axis
xis

@ 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/ . .
) Set axis motion curve
Quadratic (Smooth)
® Position Lag Supervision
Name Description

Position Lag Reaction

Set the behavior of the axis after overflow

Lag Limit [u]

Set overflow value

@ Positive/Negative Command

Name

Description

Reverse OFF/Reverse
On

Set forward/reverse command

Transmission Mechanism

Ball Screw Drive
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Transmission Mechanism

Mechanism Type | Ball Screw L4 Mechanism Setting

4) g g
(4) Pitch: | 10000 [ Unit ]

(2) '
o vy, VA
O = () (2) Gear ratio numerator i E

(1) Command pulse per motor rotation: | 1280000 [ Pulse ]

Gear Box

Gear Ratio =
(3) Gear ratio denominator 1 E
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 transmission

Transmission Mechanism
Mechanism Type | Round Table ¥ Mechaiiism Setfing
(1) Command pulse per motor rotation: |1230000 [ Pulse ]
(4) (4) Movement distance per motor rotation: |10000 [ Unit ]
)
{1) Gear Box
(2) Gear ratio numerator 1 EI
Gear Ratio =
(3) Gear ratio denominator 1 E
— (3)
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 Movement distance per motor rotation =
rotation diameter*n
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Belt drive
Transmission Mechanism
Mechanism Type | Belt Pulley » Mechanism Setting
(1) Command pulse per motor rotation: 1230000 [ Pulse ]
(2) (4) Diameter: 10000 [ Unit ]
{-” Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator i E
(3) Gear Ratio =
(3) Gear ratio denominator 1 E
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 | The moving distance of the motor per r

rotation: diameter *n)

rotation = diameter *n

© Servo gear ratio setting

Servo Gear Ratio

Servo Gear Ratio Setting
Max.resolution(PPR): 1280000 Unit Numerator: 1
Pulses/rotation(PPR): 1280000 Unit Denominator: 1
OK Cancel
Name Features

Maximum resolution (PPR)

Maximum resolution (PPR)

Electronic gear ratio numerator

Electronic gear ratio numerator

Electronic gear ratio denominator

Electronic gear ratio denominator

Pulse number/revolution (PPR)

Pulse number/revolution (PPR)
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5.4.1.2 AX-8xxEPO series

Please follow the steps below to add a synchronous axis from AX-8xxEPO: Right-
click EtherCAT _Master in the device tree > Add Device > Search ASDA-A2 >

ASDA-A2-E_SM.

A, EtherCAT Filter
B0 pLcLogic
- £} Application
D Library Manager
2] Motion_PRG (PRG)
g pLc_pre (PrG) -
Task Configuration & Cut
& EtherCAT _Task B Copy
&) motien_PRG B Paste
& mainTask K Delete
] pc pre I
[ EtherCAT_Master AT Mast
' Buitin G2 Properties...

(@ Buittn_DIO (Builtin_DI0)
({ Buitin_Puise_Encoder (Buitln_Puse_Encoder)
‘8 SoftMotion General Axis Pool

Scan For Devices...
Disable Device
Update Device...
[§ EditObject

Edit Object with...

<
| Devices | [ Pous Edit 10 mapping
@ Messages - Total 0 error(s), 0 waming(s), 1 messige(s)l Import i CsV..
Export mappings to CSV...

Name [ASDA_A2_E_CoE Drive

Action
@ aAppenddevice O Insert device

Plug device O Update device

ASDA

=

| vender | <alvendors>

Name

[ Delta ASDA-B3-€ EtherCAT(C: 04
(@ peita ther CAT(C: 04.DML
= [ Delta Bectronics, Inc.
@ AT(CoB) Dive Reva_SH

(i Delta ASDA-A3-€ EtherCAT(CoE) Drive Rev0.04
[ Deita ASDA-83 € EtherCAT(CoE) Drive RevD.0%
<

[ Group by category [] Display all versi [ pisplay

@

AT(CoE) Dri M

Vendor: Delta Elecronics, Inc.

Ca Slave

Version: 4.7.0.0

Order Number: ASDA-A2-€ Cof Drive
AT Slave i

XML: Delta_ASDAZE_rev4-00
_XML_TSE_20160620. i Device: Delta ASDA-AZ-E Ether CAT(COE) Drive Revé:

A

Append selected device as last child of
EtherCAT_Master

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

Lastbuid: © 0 @ 0  Precomple /'

@

Cose |

Project user: (nobody) Q

Perform basic positioning control such as absolute positioning, relative positioning...

and other functions through EtherCAT communication.

Axis Parameter Introduction

When creating a servo axis or a virtual axis, this axis will generate corresponding

axis parameters. The following table lists its related descriptions.
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Axis Type and Limits

®) Reverse OFF

_) Reverse On

[ virtual mode o lelocity Ramp Type o Error Reaction
® Linear Aogs  Linear Axis Software Limits ) Trapezoid [] Quick Stop
_) Rotary Axis  [] Activated ) Sin®
i _) Quadratic
Negative [ul: |0 *) Quadratic{smooth)
Positive [u]: 1000 Dyieanic Limis
Rotary Axis Modulo Setting Velocity [ufs]: Acceleration [ufs?):  Deceleration [u/s2]:  Jerk [u/s?]:
Modulo value [u]: 360 5 100 100 10000
o Position Lag Supervision
Position Lag Reaction | Deactivated v Lag Limit [u]: 1
Transmission Mechanism
Mechanism Setti
Mechanism Type | Ball Screw ST “
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
(4) Pitch: | 10000 [ Unit]
Gear Box
—
(2) Gear ratio numerator 1 B
Gear Ratio = —
(3) Gear ratio denominator 1 &
@ Servo Gear Ratio Setting
Positive Command Negative Command

G (B
G5 B

lotion Parameter

1.

Shaft Type and limit

Name

Description

Virtual Mode

Enable virtual mode after checking

Linear axis/rotary axis

Select linear axis/rotary axis

2.

Linear axis software limit

Name Description
Enable Start software limit (only support linear axis)
Negative[u] Reverse Software Limit
Positive[u] Forward software limit

3.

Rotary axis modulus value setting

Name

Description
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Modulus Value[u]

Set a circle range (only support rotation axis)

4. Wrong reaction

Name

Description

Modulus Value[u]

Set a circle range (only support rotation axis)

5. Rate Ramp Type

Name

Description

Trapezoid/Sin2/
Quadratic/ Quadratic

(smoothing)

Set axis motion curve

6. Dynamic Limits

Name

Description

Speed [u/s]

Set the dynamic limit speed. Default value: 5 u/s.

Acceleration [u/s?]

Set the dynamic limit acceleration. Default value: 100 u/s.

Deceleration [u/s?]

Set dynamic limit deceleration. Default value: 100 u/s.

Jerk[u/s?]

Set dynamic limit jerk. Default value: 10000 u/s.

7. Position hysteresis monitoring

Name

Description

Position lag response

Set the behavior of the axis after overflow

Hysteresis limit [u]

Set overflow value
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Positive/negative instructions

Name Description

Reverse close/reverse

Set forward/reverse rotation command
open

8. Transmission mechanism
Ball screw drive

Transmission Mechanism

Mechanism Type | Ball Screw ¥ Mecianismi Seting
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
4
2 <‘.=(}> (4) Pitch: | 10000 [ Unit ]
(1) g

Y,

Gear Box

(3) (2) Gear ratio numerator .1 EI
Gear Ratio =
(3) Gear ratio denominator 1 E
Name Features
(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) Pitch Pitch
Round Table Transmission
Transmission Mechanism
Mechanism Type | Round Table L4 Mechanism Setting
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
(4) (4) Movement distance per motor rotation: |10000 [ Unit]
(2)
[1) Gear Box
{2) Gear ratio numerator [1 E
Gear Ratio = -
(3 {3) Gear ratio denominator 1 EI
e )
Name Features
(1) Command pulse per motor revolution Command pulse per motor revolution
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Name Features
(2) Gear ratio numerator Gear ratio numerator
(3) Gear ratio denominator Gear ratio denominator
(4) The moving distance of the motor per Moving distance per motor revolution =
revolution diameter * n

Belt drive

Transmission Mechanism

Mechanism Setting

Mechanism Typa || Bel

Pulley ...
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]

(2)

(4) Diameter: 10000 [ Unit]

(4)

(1] Movement distance per motor rotation: Diameter * n
Gear Box
c‘ {2) Gear ratio numearator [1 E
¥ {3) Gear Ratio =
{3) Gear ratio denominator 1 EI
Name Features
(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 Moving distance per motor revolution
revolution: diameter * n) = diameter * n
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9. Servo gear ratio setting

Serve Gear Ratio

Servo Gear Ratio Setting
Max.resolution(PPR): 1280000 Unit Numerator: 1
Pulses/rotation(PPR): 1280000 Unit Denominator: 1
| oK | | Cancel
Name Features

Maximum resolution (PPR)

Maximum resolution (PPR)

Numerator of electronic

gear ratio

Numerator of electronic gear ratio

Electronic gear ratio

denominator

Electronic gear ratio denominator

Number of pulses/revolution

(PPR)

Pulse number/revolution (PPR)
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5.4.1.3 COE parameters

This function is applicable to devices: ASD-A3-E, ASD-B3-E, supporting AX-3/AX-8

series controllers. Take AX-308EAOMA1T and ASD-B3-0421-E as examples.

Follow the steps to open the COE parameter setting window:

1.

Create a project and complete the network connection.

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

Applications

Backup and Restore

Files

Log

Gateway

Gateway-1

v

0301.8005] |

PLC Settings

PLC Shell
Port:
System Settings 1217

IP-Address:
localhost

Device Name :
AX-308EAOMAILT [0301.B005]

Device Address :
0301.B005

Right-click on EtherCAT_Master_SoftMotion and select Scan For Devices.

Devices = O X
=15 Untitled? -
=[] Device (AX-303EAOMAIT)
o8 Hardware Configuration
= .5. Metwork Configuration
A, EtherCAT Filter
=B PLE Logic
=L} Application # Cut
ﬁ] Library Manager Copy
Motion_PRG (PRG) S
] PLC_PRG (PRG)
= @ Task Configuration %Y Delete
= 3% EtherCAT Task Refactoring
~ ﬁﬁinh_:::l?nfp‘(; Properties...
] PLC_PRG Add Object
= ﬁ BuiltIn_IO (BuiltIn_IO) ) Add Folder...
[ oo o) Add Device...
EW Insert Device...
(4] EtherCAT Master_SoftMotion ( I .
2 SoftMotion General Axis Poal | Scan For Devices.
Disable Device

Select the desired version.
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Scan Devices O X

Seanned Devices

“az Faxn Szt
ASDA_A2 E CoE Dove Delta ASDA-A2-E EthertCAT(CoE) Drve Revd_SM (4.6.00) a2 b
ASDA_A2 E CoE Dove 1 Delta ASDA-A2-E EthertCAT(CoE) Dove Revd SM (4.6.0.0) e |2
ASDA_A2 E CoE Dnve 2 Delta ASDA-A2-E EthertCAT(CoE) Drve Revd_SM (4.6.0.0) - |3

- ASDA_A2 E CoE Dove 3 Delta ASDA-A2-E EthertCAT(CoE) Drve Revd_SM (4.6.00) .

[[] Shevw differences to project

(Eap Al Veyines to Eraiect Cloze

4. Double-click ASDA B3 CoE_Drive, select the CoE Parameters, and complete
the setting page.

Dewices - X (4] AsDA_BZ_E_Cof_brive %
= L) Linfitieds -
= [{) Device (4232600 Lirue SH Semies) General
o8 Hardware Configuration
- A & Configuration CHE Parameters Startup Parameters
EtherCAT Fil
-8 :c o = Process Data Line Index:Subindex Hame
= &) Application 1 16=6060:16200 Op mode
EtherCAT Paramaters T =
(D Lieary Manager 2 1676002116701 Interpolation time period
i‘] Motion_PRIG (PRG) EtherCAT 1/0 Mapping 3 16#60C2: 16002 Interpolation time index
B] Lc_pag Pas) 4 16£6068:16200 Homing method
0
= (§ Task Confguraton EtherCAT IEC Objects 5 16#6094: 16700 Homing acceleration
s ;1"“:;;7:;‘“'“"‘} —_— 6 167600916201 Speed during search for switch
= B MaTask u;_c-im} T 16#6099:16%02 Speed duning search for zero
&) pc_pac Information B 162212C; 16200 DRV'S Parameter P1-44
= (@ eultn_fo (euiltin_Io) 9 1622120016200 DRV's Parameter P145
@ oro foio) 10 16#230C: 1600 DRV's Parameter P3-12
() Detta_LocaBus Master (Delta LocaBus Mastar) 1 1622157:16200 DRV Paramater P1-87
=l SthercaT Megte Sofotion (0X-3 Cories ENerOAT Magier 12 1672158:16700 DRV's Parameter P1-63
= |E AsDA_B3.E_CoE_Drive (Deita ASDA 834 EthrCAT(Cod
SM_Drive_ETC_Delta_ASDA_B3 (5M_Drive_ETC_IY
‘3 Softhotion General Axis Pocl
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Toolbar Description

Icon Features Description
Give results where the value does not match
0y Compare the current value data.
= Upload selected Upload the selected parameters to the software.
parameters
2 Upload all Upload all parameters to the software.
parameters
Download selected | Download the selected parameters to the
-9
= parameters device.
2, Download al Download all parameters to the device.
parameters
Update the value of the corresponding item in
2 Sync to selected "Startup Parameters" with the value of the
startup parameters currently selected item.
Sync to all startup Update the values of all items in Startup
& parameters Parameters according to All Parameters.

Support for updating devices

This update function only supports ASD-A3-E and ASD-B3-E. The following takes
ASD-A3-E to update device parameters to ASD-B3-E as an example.

1. Right-click on EtherCAT Master_Softmotion > ASD_A3_CoE_Drive and

select Update Device.
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Devices v 1 X [f] ASDA_B3_E_CoE_Drive X

=1 pevice (4x-332600 Linux 5M Series)
& Hardware Configuration
= .ﬁ. Metwark Configuration
A, EtherCAT Filter
=2l pLC Logic
= a Application
m Library Manager
Motion_PRG {PRG)
PLC_PRG {PRG)
= @ Task Configuration
=38 EtherCAT _Task (IEC-Tasks)
] Motion_PRG
=% MairTask (IEC-Tasks)
] pLc_PRG
=[] Builttn_I0 (Builtin_10)
[ oo 1oy
ﬂj Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂj EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMation)

—— ——
=[] ASDA_B3_E_CoE_Drive (Delta ASDA-B3E EmerCHT-{CoE} Drive Revd.04;

Hg” SM_Drive_ETC_Delta_ASDA_B3 (SM_Drive_ETC_Delta_ASDA_B3)
2 SoftMotion General Axis Poal

=3 Unéitled1 ~

General

Process Data

EtherCAT I/O Mapping

EtherCAT IEC Objects

Information

CoE Parameters 3

EtherCAT Parameters 1

Status 4

¥ Cut

Copy
2 Paste
¥ Delete
Refactoring 3

Properties...
Add Object

) Add Falder...
Insert Device...

Disable Device

Update Device...

[ EditObject
Edit Object with...

2. Select the device to be updated and click Update Device.

) Dalts ASDA-B3-E EtherCAT(CEE) Drive Resd,04_DML Defta Bactronics, Inc, L0
# [ System Couplers

3
A Group by estegary [ Dieplay all versions (for expents anly) [ Display sutdated version

Mame ASDA_B3E_CoE Drve
Action
() Insert device ®) Update device
String for & fultext search | vendor |.<al vendors> =
Marne Wendor Version Drescription by

3 Delta ASDA-A2-E EsherCAT(COE] Drive Revd_SM Delta Hactronics, Ine.  47.0.0 Adhvanced Typs ASDA-A2E Ether CAT(CoE) Drive Rewd
) Delta ASDA-AI-E EsherCATICOE) Drive Rev.04 Befta Blectronics, fnc. 4.7.0.1 Advanced Type &50A-A3-E EtherCAT(CoE) Drive Revl.04
ﬂ Delta ASDA-A3-E EsherCAT(CoE) Drive Rev,D4 Defta Bectronics, Inc, Revision = 16200030000 Advanced Type ASDA -A3-E EtherCAT(CoE) Drive Rev0.04
2 Deita ASDA-A3-F EtherCAT| Drive Rev0.04 DM Deita Flactronics, Inc. 1.1.0.0 EtherCAT Save el from Slave WML: Deits ASDA-x3-E reviLl
:ﬂ Delta ASDA-81-E EtherCAT(CoE) Orive Revl .04 Defta Blectronics, Enc. 4.7.0.1 Standard Type ASDA-83-E EtherCAT(Cof) Drive Rev(.04 I
2] Delta ASDAB3€ EtherCAT(CoE) Drive Revd. 04 Oeita Electroncs, Inc.  Revison=16500030000  Standard Type ASDA-83-€ EtherCAT(CoE) Drive RevD.04

EtharCAT Slave imported from Slave NML: Delta ASDA-x3-E revi.D

@ Mame: Delta ASDABIE BtherCAT(CoE) Brive Revd.04
Vendor: Deita Bectronics, Inc.
Categaries: Save
Version: 4.7.0.1
‘Order Number: ASDA-53-E CoE Drive
Description: Standard Type ASDAB3-E ExherCAT(CoE) Drive Rev0.04

=

Update and try to preserve mast information of
ASDA_B3_E_CoE_Drive

@  [You can select ancther target node inthe navigator while this windaw is open.)

Updata Davics Clesa
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Result: The update is successful.Go to the Information to confirm the

updated device name.

| 7] AsDA_B3I_E_Cof_Drive :|:|

General Ganeral
| mame: Dt ASD8-BIE EthercaT(CoE] Brive Revd.04 |

C5E Paramatars Vendor: Deita Electrorics, Inc.

Categories: Save
Process Data Type: 65

T 10D _0000608000030000 _SM
EtherCAT Parameters Version: £.7.0.1

Order Number: ASDAS3-E CoE Drive
EtherCAT /0 Mapping Descriptione Standard Type ASDA-B3-E EtherCAT{CoE) Drive RewD, 04

EtherCAT IEC Objects

Satus

Information
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5.4.2 Positioning Axis and Speed Axis
This section applies to the following devices:
Supporting Device Position Axis Velocity Axis
C2000Plus Vv Vv
CH2000 Vv Vv
AC Motor Drives
MH300 - Vv
MS300 - Vv
ASD-A2-E Vv -
Servo Drives ASD-A3-E Vv -
ASD-B3-E Vv -
Positioning axis Reference (Axis_ REF_DML)
Function
Category Type Description
group
Positioning
control "MC_": Motion control instructions
speed control based on PLCopen
Single-axis Motion "DMC_": Delta custom motion
motion control type | Torque control control instruction
control "SMC_": Motion instruction

instructions

Synchronization

"MC_XXX_DML": Delta custom

control

motion control instructions, used for
Management ositioning axis
Management _ P g
function
Multi-axis Motion Axis group . .
Multi-axis motion
motion control type movement
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Category Type

Function

group

Description

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 - 1 X

= Deviee 2
= [ Device (AX-30BEAOMATT)
@8 Hardware Configuration
+ A Network Configuration
% £ PLC Logic
= [ Buitin_IO (Buitin_I0)
[ oo io)
[ Delta_LocalBus_Master (Delta LocalBus Master)
= [ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
=-[d) AsDA_A2_E_Cof_Drive (Delta ASDA-A2-E EtherCAT{CoE) Drive Rev4 _SM
HgP 5M_Drive ETC_Delta_ASDA_A2 (SM_Drive ETC Delta_ASDA_A2)
= () ASDA_AZ_E_CoE_Drive DML (Deita ASDA-AZ-E EtherCAT(CoE) Drive R

i Insert Device X

Name [ASDA_A2_E_CoE Drive DML_L

4P DML Drive_ETC_Delta_ASDA_A2 (DML_Drive_ETC_Delta_ASDA_AZ
[ Ethernet (Ethemet)
[ Delta_Modbus_COM (Delta Modbus COM)
[ Delta_Modbus_COM_1 (Delta Modbus COM)
3 SoftMotion General Axis Pool

< >
€ Devices | [) POUs

[El Messages - Total 0 emor(s).0 waminafs). 2 messagefs)l

<

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

Action
(®) Insert device c= () Updatedevice
ASDA-A2 | Vendor | <alvendars> -
Name Vendor Ver A
= [ Delta Blectronics, Inc.
= Ll Servo Drives
(1) Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4 Delta Electronics, Inc. Rev’
() [belta ASDA-A2-E EtherCAT(CoE) Drive Rev4 DML | Delts Blectronics, Inc. 1.0,
= [ Delta Electronics, Inc.
[ Delta ASDA-AZ-E EtherCAT(COE) Drive Rev4_SM Delta Electronics, Inc, 4.7,

ﬂ Name: Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_DML
Vendor: Delta Electronics, Inc.
Categories: Slave
Version: 1.0.0.5
Order Number: ASDA-A2-E CoE Drive
Description: EtherCAT Slave imported from Slave XML: Delta_ASDA2-
E_rev4-00_XML_TSE_20160620.xml Device: Delta ASDA-A2-E EtherCAT(CoE)
Drive Rev4, Positioning Axis

=

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.)

Close

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

Auis Type and Limits Motion Parameter
@ Linear Axjs  Linear Axis Software Limits

Velodity Ramp Type
O Rotary Axis [ ] Activated

Trapezoid
Negative [u]: 0

Positive [u]: 1000

Rotary Axis Modulo Setting

Modulo value [u]: |360

Transmission Mechanism

Mechanism Type | Ball Screw v Mechasim Setiing
(1) Command pulse per motor rotation: | 1280000 [ Pulse ]
@)
(4) pitch: | 10000 [ unit ]
T
Gear Box
) (2) Gear ratio numerator 1 |:\
Gear Ratio = —
(3) Gear ratio denominator 1 o

o Servo Gear Ratio Setting

Positive Command Negative Command

* BB

e Axis Type and Limits

Name Features
Linear Axis/Rotary
Ais Set linear axis or rotary axis
¢ 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
Ball Screw Drive
Transmission Mechanism
Mechanism Type | Ball Screw v Mechanism Setting
" (1) Command pulse per motor rotation: | 1230000 [ Pulse ]
(2) <:=(é> (4) Pitch: | 10000 [ Unit ]
@ ,.e 77
O ' c Gear Box
L ) S (2) Gear ratio numerator .1 EI
(3) Gear ratio denominator 1 EI
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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Round Table Transmission
Transmission Mechanism
Mechanism Type | Round Table v Mechanism Setting
{1) Command pulse per motor rotation: |1280000 [ Pulse ]
(4) {4) Movement distance per motor rotation: |10000 [ Unit]
(2)
[1) Gear Box
(2) Gear ratio numerator jl E
Gear Ratio =
(3) Gear ratio denominator 1 EI
— (3)
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

Belt Drive Gear Ratio Denominator

Transmission Mechanism

Mechanism Type | Belt Pulley v Mechanism Setting
(1) Command pulse per motor rotation: 1280000 [ Pulse ]
(2) (4) Diameter: | 10000 [ Unit ]
{4‘] Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numearator :l EI
{3) Gear Ratio =
(3) Gear ratio denominator 1 EI
Belt drive 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
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Belt drive

Description

motor rotation: Diameter *n)

(4) Diameter (Movement distance per

The Movement distance per motor rotation:

Diameter *n

Servo Gear Ratio

Servo Gear Ratio X

Servo Gear Ratio Setting
Max.resolution(PPR): 1280000 Unit Numerator: 1
Pulses/rotation{PPR): 1280000 Unit Denominator: 1
OK Cancel
Name Features

Maximum resolution (PPR)

Maximum resolution (PPR)

Unit Numerator

Unit Numerator

Unit Denominator

Unit Denominator

Pulses/rotation (PPR)

Pulse/rotation (PPR)

Positive/Negative Command

Name

Features

Reverse OFF/Reverse On

Set forward and reverse commands.

Speed Axis

Consider the following example of the newly added C2000Plus speed axis:

1. Right-click on EtherCAT_Master_Softmotion, select Add Device, and select
Delta C2000Plus EtherCAT(CoE)VL DML.
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[ Add Device

Name  [C2000Plus_CMC_ECO1_Card_VL_DML

Action
@ Append device () Insert device

O Update device

Standard Drive C2000 with EtherCAT communication card CMC-ECD1(CoE)

EtherCAT Slave imported from Slave XML: CMC_ECO1_with C2000Plus v3_00_Final xml Device:
EtherCAT Slave imported from Slave ¥ML: CMC_ECO1_with C2000Pius v3_00_Final,xml Device:
EtherCAT Slave imported from Slave XML: CMC_ECO1_with CH2000 v3_00_Final.xml Device: D1
EtherCAT Slave imported from Slave ¥ML: CMC_ECO1_with CH2000 v3_00_Final.xml Device: Di
EtherCAT Slave imported from Slave XML: CMM_ECO2_with MH300_v31_04_03.xml Device: De
Compact Drive M5300 with EtherCAT communication card CMM-ECD2(CoE)

EtherCAT Slave imported from Slave XML: CMM_EC02_with MS300_v91_04_03.xml Device: Del

String for a fulltext search \ Vendor | <Al vendors>
Name Vendor Version  Description
= [ Fieldbuses
=i pai} EtherCAT
= g Slave
= [ Delta Electronics, Inc.
=~ AC Motor Drives
[T peita 2000 EthercAT(CoE) Delts Electronics, Inc. ~ Revision=...
Wl Delta C2000Plus EtherCAT(CoE) DML Delta Electronics, Inc. .~ 1.1.0.0
elta C2000Plus EtherCAT(CoE) VLDML | Delta Electronics, Inc. 1,100
Wl Delta CH2000 EtherCAT(CaE) DML Delta Electronics, Inc.~ 1.1.0.0
Wl Delta CH2000 EtherCAT(CoE) VL DML Delts Electronics, Inc. .~ 1.1.0.0
B Delta MH300 EtherCAT(CoE) VL DML Delta Electronics, Inc. .~ 1.1.0.0
[T Delta M5300 EthercAT(CoE) Delts Electronics, Inc. ~ Revision=...
B Delta MS300 EtherCAT(CoE) VL DML Delta Electronics, Inc. .~ 1.1.0.0
# [ Digital I0 Modules
E-Cl ryn Diris

2. Double-click DML_Drive

ETC_Delta_C2000_Plus_VL, select General

Settings, and open the settings window.

Devices + @ %|| W caowiscmc_ecol cad v o " nm_m:‘_-rrt_nen_(m_m_n x Q
= 4P tnotled2? -
- @ I:j:e (RS- 0BEADMA IT) I e Seamng #odis Type and Limits Matinn Parameler
o Herdware Configuration ® Finte  Linear Aois Software Limits Velocty Ramp Type v
5. A Netwwk Coniralion MotorSettings Modla | Adsvated — =t
a0 ’:cfj:cnﬂw Heming Setting i3 [ sice Bogin [ 5] (02
= £} appiication DML_Drive_ETC_Delts_C2000_Plus Rotary Axis Modulo Settings BaceArmval ] 0.2 A T e
mldﬂﬂfw _VL: Parameters R - ittt
i] Matien_PRG (PRG) DML_Drive_ETC_Delta_C2000_Plus '
[B] pic_prc prg) VL: [EC Objecis. DDecArrival] £] (0.2 B S .,
) = (@8 Task Configuraton Satus [
= g EtherCAT Task Transmission Mechanism
él Motian_FRG A ion. chanism Type e Mechanism Settings
- *;"““"“ R T T PU— [Puise]
= (@ buiun i @ “ LT ]
Fowoo <.
(@ Deta_LocaBus_Master {Delta Localbus Mast{ U] s, i
= EmerCaT_praster_Softvoton (X-3 senes £ Gaar 8o
(2) Gear ratio numerater 1 R
Gear Ratio = :
B (3) Gear ratio denceninator |1 |5 )
3. For Motor Settings, the existing motor or encoder can be set.
7# DML_Drive ETC_Delta_C2000_Plus VL X
General Setting Mater Settings
Motor Selection M -
MotorSettings
Pole Number 4
Homing Setting
DML Drive ETC Delta C2000 Plus Maximum Operation Frequency 60.00 [Hz]
_VL: Parameters
DML_Drive_ETC_Delta_C2000_Plus Mator Rated Frequency 60.00 [Hz]
_WL: IEC Objects
Status Rated Current 4.50 [a]
Wfonmotion Rated Power 0.75 [kw]
Rated Voltage 200.0 [v]
Rated Speed 1705 [RPM ]
Encoder Settings
Encoder Connected ) Yes
Encoder Type Selection MNone
Encoder Input Type Setting None
Encoder Pulses Per Revolution 1 [ppr]
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Homing Setting

Please refer to the following mode/function table/device correspondence table:

Function Device
. Homing
Homing
speed .
H i Setti speed " - Quasi-
urin etec > > Q
oming Setling during ¢ Homing level = = & ] 2
search torque > > g =1 ]
search acceleration arrival > > @ T 2
for z level . m M m G =
for timing
phase
switch
switch
Reverse the direction to find the
-4 \Y \Y \Y \Y \Y \Y \Y
collision pad
Look for the collision pad in the
-3 \Y \Y \Y \Y \Y \Y \Y
forward direction
Reverse the direction to find the
-2 collision pad, then go back to Vv Vv \Y Vv Vv Vv Vv
find Z
Turn forward to find the collision
-1 \Y \Y \Y \Y \Y \Y \Y
pad, then go back to find Z
Homing setting depending on
1 negative limit switch and Z- Vv Vv \Y V Vv Vv Vv v
phase pulse signal
Homing setting depending on
2 positive limit switch and Z- Vv Vv \Y V Vv Vv Vv v
phase pulse signal
3 v v v v v v v |V
4 Homing setting depending on v v v v v v v V
home switch and Z-phase pulse v
5 signal \Y \Y \Y \Y \Y \Y \Y
6 v v v v v v v |V
7 Vv v v v v Vv v |V
Homing setting depending on
\Y
8 home switch and Z-phase pulse v v v v v v v
9 signal and positive limit switch v v v v v v v Vv
signal
10 Vv v v v v Vv v |V
11 v Vv Vv Y Vv Y v |V
Homing setting depending on v
12 | home switch, Z-phase pulse v v v v v v v
13 | signal and negative limit switch V vV vV V vV vV V Vv
signal
14 Vv v v v v Vv v |V
Homing setting depending on
17 | the negative limit switch is Vv Vv \Y V Vv Vv Vv v
similar to mode 1 but does not

321




Chapter 5

DIADesigner-AX

consider the Z-phase pulse

signal

18

Homing setting depending on
the positive limit switch is similar
to mode 2 but does not consider

the Z-phase pulse signal

19

20

Homing setting depending on
the home switch is similar to
mode 3 but does not consider

the Z-phase pulse signal

21

22

Homing setting depending on
the home switch is similar to
mode 5 but does not consider

the Z-phase pulse signal

23

24

Homing setting depending on
the home switch and the
positive limit switch signal is
similar to the mode 7 but does
not consider the Z-phase pulse

signal

25

26

Homing setting depending on
the home switch and the
positive limit switch signal is
similar to the mode 10 but does
not consider the Z-phase pulse

signal

27

28

Homing setting depending on
the home switch and the
negative limit switch signal is
similar to the mode 11 but does
not consider the Z-phase pulse

signal

29

30

Homing setting depending on
the home switch and the
negative limit switch signal is
similar to the mode 14 but does
not consider the Z-phase pulse

signal

33

Homing setting (backward
direction) that only requires Z

pulse

34

Homing setting (forward) that

only requires Z pulse

35

Homing setting depending on

the current position

Remarks: The Homing Setting -1~-4 is only applicable to ASDA-A3-E and ASDA-B3-

E devices.
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Follow the steps below to enable the Homing Setting:

Right-click on EtherCAT_Master_SoftMotion and click Add Device. After selecting
the desired device version ASD_A3_E_CoE_Drive, double-click

DML_Drive_ETC_Delta_ASD_A3, select the Homing Setting to open Homing

Setting window.

Devices

v & X | ‘5 DML Drve ETC_Delta_ASDA_A3 X

=5 Untited?
= 1] Device (AX-308EADMAIT)
8 Harduware Configuration
= &, Network Configuration
A EthercAT Fiter
= Bl PcLoge
= 1L Application
i Librery Manoger
Motion_PRG (PRG)
PLC_PRG (PRG)
=& Task Configuration
=B BtherCAT Task
&) oton_PRG
= & VairTask
&) pc s
= (il Buitin_I0 @uiltin_10)
@ oo @10y
Delta_LocalBus _Master (Delta LocalBus Master)

= [{ EthercaT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
= () AsDA_A3_E_CoE_Drive DML (Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0.04_DML)

General Setting

Homing Setting

Parameters

IEC Objects

Status

Information

DML_Drive_FTC_Delta_ASDA_A3:

DML_Drive_ETC_Delta_ASDA_A3:

Homing Mode | Mode -1

Homing speed during search for switch 100 [04mpm]
Homing speed during search fo 2 phase pulse [20 [ r01pm)
Homing Acceleration |100 B ims)

Torque Detection Level |1 B =1

Level Reached Tmer [2000 [ms]

Description

Mode -1 : Go forward to look for the collision point and then return to look for Z pulse

H# DML Drive_ETC_Delta_ASDA_A3 (DML _Drive_ETC Delta_ASDA_A3) Start peint I
3 Softhotion General Axis Pool " Stop point )
Negative direction +—@———
Z pulse I I
Maximum terque output
Torque level detection 10% I
(P1.087)

Torque curve when

the servo searches

for the hard stop Level reached timer =

The homing instruction is executed and the axis starts to move in the positive direction at the first-phase speed

( Homing speed during search for Protector ) for searching protector. When the mtor torque reaches the torque
detection level (P1.087) and the output duration is longer than the level reached timer setting (P1.088), the servo
operates in the reverse direction to lock for the Z pulse at low speed (second speed setting).

1
[i 1 [ ] Protector
L

General Setting

Homing Setting

Commissioning

SM_Drive_ETC_Delta_sSDA_AZ2:
IEC Objects

Status

Information

Homing Mode | Mode 35 v
Homing speed during search for switch |100

Homing speed during search for z phase pulse |2[|

Homing Acceleration | 100 E [ms]

Description

Mode 35 : Depending on the current position

In mede 35, The homing instruction is executed, the axis does not move and its current position is regarded as

the home position.

El [0.1rpm]

El[ﬂ-lrpMJ

Name

Features

Homing mode

Set Homing mode

Homing speed during search for switch

Set the speed during search for switch

switch

Homing speed during search for z phase

Set Homing speed during search for z
phase switch

Homing acceleration

Set Homing acceleration
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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, user 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.

r—

iMC Power DML 0:

MC Power DML
DML_Drive ETC_Delta ASDA A2 —Saxis - B bStatus ——
—bEnable bRegulatorRealState [~
—bRegulatorOn bDriveStartRealState [~
—bDriveStart bBusy
bError —
ErrorId
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5.4.3 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.

Devices - B % i @ ~
=3 UntitledI4 -
= [ Device (AX-308EAOMA1T) I Name  [5M_Drive_Vrtual_1
o Hardware Configuration Action
=& Network Configuraton @ Append device () Insert device

A, EtherCAT Fiter

+ @ PLC Logic [t:r.nq for  fulltext search Vendor | <Al vendors> ~
= [ EtherCAT_Master_SoftMotion (AX-3]

iz Name Vendor Version Description fa
= [ AsDa_az_E_CoE Drive (Delta 4 .
‘? SM_Drive_ETC_Delta_AST | = @ Free Encoders
= [ ASDA_A2_E_CoE_Drive_oM. (0 & DMC_Encoder Delta Electronics Inc 10.0.1  SoftMotion free Er
B DML Drive_ETC_Delta & SMC_FreeEncader 35 - Smart Software Solutions GmbH 3.5.5.0 SoftiMotion free Er
) Delta_LocalBus_Master (Delta + B position contralled drives
=% SoftMotion General Axi = & virtual drives
X L@ M prive_vrtual (5] & Cut & SM_Drive_virtual 35 - Smart Software Solubions GmbH ~ 4.0.0.0  SoftMobon virtual
{0 = @ suitin_10 (Buitin_t0) |EB  Copy L< Y i >
_|i DIO (DIC) |E& Paste ] Group by categery [] Display a\lversions(ﬁcraﬂperts [[] Display cutdated versions

| % Delete

&  Mame:SM Drive_Virtual
| Properties... Vendor: 35 - Smart Software Solutions GmbH
Categories: virtual drives

| Add Obiect Version: 4.0.0. -
s Order Number: 1805 =
| AddFoelder... Description: SoftMotion virtual drive 5=
[ AddDevice...
| Insent Device.. o
|2 a7
|3’ EditObject Append selected device as last child of

Edit Object with... SoftMotion General Axis Pool

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

Import mappings frem CSV...

" [Export mappings to CSV... Close
5 “ -
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Virtual Axis Page

Axis Type and Limits
| Virtual mode

_) Rotary Axis ] Activated
Negative [u]: 0
Positive [u]: | 1000

Modulo value [u]: 360

Transmission Mechanism

@) Linear Axis ~ Linear Auis Software Limits

o Rotary Axis Modulo Setting

Motion Parameter
Error Reaction

Quick Stop

Velodity Ramp Type
(@) Trapezoid () Sin* () Quadratic () Quadratic(smooth)

Mechanism Type | Ball Screw - Mechanism Setting o
N (1) Command pulse per motor rotation: |1 -.'rl [ Pulse ]
e 2 é (4) Pitch: |1 [ unit ]
@ ZTH ;
. L Gear Box
3) (2) Gear ratio numerator 1 ﬁ
Gear Ratio = —
(3) Gear ratio denominator i L_:'j
Positive C ] Negative C d
(@) Reverse OFF @9 @9
oow ow
' Reverse On @9.
ow cow
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
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2. Linear Axis Software Limits

Name

Description

Activated

Start software limit (only support linear axis)

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

Deceleration

When the quick stop is unchecked, the deceleration option is
displayed.
Motion Parameter
Error Reaction

E[--ﬁﬂi-&c' Stop  Deceleration [ufs2]: 1000

5. Velocity Ramp Type

Name

Description

Trapezoid/Sin?/ Quadratic/

Quadratic (smooth)

Set axis motion curve
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6. Transmission Mechanism

Ball screw drive

Transmission Mechanism
Mechanism Type | Ball Screw i Mechanism Setting
" (1) Command pulse per motor rotation: |1 [ Pulse ]
(2) é (4) Pitch: |1 [ Unit ]
@ 77
Gear Box
(2) Gear ratio numerator 1 EI
Gear Ratio = -
(3) Gear ratio denominator |1 EI
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 [ Pulse ]
[4) (4) Movement distance per motor rotation: |1 [ Unit ]
Gear Box
{2) Gear ratio numerator 1 E
Gear Ratio = -
{3) Gear ratio denominator |1 EI
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

Movement distance per motor rotation =

diameter*n
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Belt drive

Transmission Mechanism

Mechanism Setti
Mechanism Type | Belt Pulley v echanism Setting

(1) Command pulse per motor rotation: | 1 [ Pulse ]

(2)

(4) Diameter: |1 [ Unit ]

(4] Movement distance per motor rotation: Diameter * n

(1)

Gear Box

(2) Gear ratio numerator 1 E

(3) Gear ratio denominator :1 E

Gear Ratio =

Name Description

(1) Command pulse per

. Command pulse per motor rotation
motor rotation

(2) Gear ratio numerator Gear ratio numerator

(3) Gear ratio denominator Gear ratio denominator

(4) Movement distance per

motor rotation: Diameter | Movement distance per motor rotation: Diameter *n

*

n

7. Positive/Negative Commands

Name Description

Reverse OFF/Reverse

o Set forward/reverse command
n

329




Chapter 5

DIADesigner-AX

5.4.4 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.

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

- R ox

<

= Device 2 -
= (i Device (AX-308EADMA IT)

4. A Network Configuration
+.31 pLC Logic
= [ Buittn_IO (Buitn_I0)

= [ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)

&
B B Copy

@ Hardware Configuration

(@ o10 (o10)
[ Deita_LocalBus_Master (Deita LocalBus Master)

= [ ASDA_AZ_E_CoE Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4 S
HgP sM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)

= [ AsDA_Az_E_CoE_Drive DM (Delte ASDA-A2-E EtherCAT(COE) Drive Re
HgP OML_Drive_ETC_Delta_ASDA_A2 (DML _Drive_ETC_Delta_ASDA_A2

[ Ethernet Ethernet)

({ Deita_todbus_COM (Deita Modbus COM)

(f Delta_Modbus_COM_1 (Delta Modbus COM)

"3 SoftMotion General Axis Pool Cut

Delete

ET

Properies...

Name |DMC_Encoder

Action
@ Appenddevice () Insert device

[string for a fulltext search

Vendor | <All vendors>

Name
= @ SoftMotion drives
= & Free Encoders
& DMC_Encoder
& SMC_FreeEncoder
= ' position controlled drives
B 5 _Drive_PosControl
<

Ip by category [] Display all

Vendor

Deita Electronics Inc
35 - Smart Software. Sou
&

35 - Smart Software Solutions GmbH

Version

1.0.0.1
3.5.50

4.6.0.0

rtsonly) [] Display

Description
SoftMotion free E
SoftMotion free E

Softiotion psoitic ,
>

versions

~

Name: DMC_Encoder
Vendor: Delta Electronics Inc
Categories: Free Encoders
Version: 1.0.0.1

‘Order Number: 1805

Description: SoftMotion free Encoder

s

| 1" Edit Object

selected device as last child of

vty Jjgneral axis Pool
u elect another target node in the navigator while this window is

open.)

5 Devices | [ Pous S Obiectvih - Add Device Close
[B1 Messages - Toral e Import mappings from CSV...
Export mappings to CSV... Lastbuld: € 0 & 0 Precompie \/ @

The following figure shows the default display screen after double-clicking

DMC_Encoder in the project tree:
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Encoder
Encoder Standard

Encoder Device: Data Source

Data Source:

Encoder Type
(@) Linear Axis () Rotary fods
Modulo: 360 [ Unit ]

Single Turn Settings: E [ bit]
R roit

Multiple Turn Settings: |I}

Transmission Mechanism

Mechanism Type | Ball Screw w

Positive Command Hegative Command

(@ Reverse OFF 9"' 9~

cow cw
) Reverse On 9 9‘.
cw cow
Mechanism Setting
(1) Command pulse per motor rotation: |1 [ Pulse ]
(4) Pitch: |1 [ Unit ]
Gear Box

r

(3) Gear ratio denominator l E

(2) Gear ratio numerator

Gear Ratio =

DMX_Encoder Parameters Tab

To add the DMC_Encoder parameter setting tab, please go to the main menu
Tools > Options > Device Editor > Select Show generic device configuration

Views.
@) crceditor - 3 |
Inn\54T ow Help g View
2 ] Eacanager‘.. # Dedaration Editor ‘EI Show generic device configuration views ]
i) Library Repository... (@ Device desaription download [Jcreate Cross References for [EC addresses (Clean necessary)
. - Ik i
@ Device Repository... ! ,‘_B Deyice edior \ . Communication page Simple mode b
; R e ] FED, LD and IL editor
@] Visuslization Style Repository... & cond NG | [ shvow impict s fr appication domeksod on the edier of aPLC
ﬂ License Repository... () Hep [show v
W License Manager... ¢ g International Settings ] Uise hcxizumted e proges
Scripting » @ Livary
F  Firmware Update @ Load and Save
Q A Monitoring
ustomize... {2)
< ! AN 0 PLcopeniin
‘ Options... ! Proxy Settings
Impert and Export Options... 1§ Refactoring
‘g SFC editor o
| < >
[ ][ oo

The user can set relevant parameters in the DMC_Encoder parameter tab.
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v & DMC_Encoder X 8

Encoder Configuration Parameter Type Value Default Value Unit  Description
e Eveoder 7 N = -[4 AXIS_REF: Standard
e P T @ wDrivelD WORD i 1 D of drive
DMC_Encoder: /0 Mapping @ dwRatioTechUnitsDenom DWORD 1 1 conversion inc. ftech, units denominator
- § RatoTechUnitshum DINT 1 1 conversion inc. ftech, 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 # MultiTurnsSetup WORD 0 0 bit MNumber of data bits to count turns
- @ SingleTurnsSetup WORD 18 18 bit Number of data bits of per turns
Information = -3 AXI5S_REF: Scalings
@ Scalinglnes DINT 1 1 (1) Command pulse per motor rotation
o — : @ ScalingEncoderTurns1 DINT 1 1 (2) Gear ratio numerator
- % ScalingEncoderTurns2 DINT 1 1 (3) Gear ratio denominator
@ ScalingUnits DINT ¥ 1 (4) Movement distance in user unit per motor rotation
* # InvertDirection BOOL FALSE FALSE
‘- § Mechanism Type Enumeration of BYTE Ball Screw Ball Screw :Ball Screw / 1:Round Table / 2:Belt Pulley
= [ possible cydic driver in-/outputs
@ MumberOfOutputMappingParams INT 1} [1}
i @ NumberOflnputMappingParams INT ] 1]
- @ Automatic Mapping BOOL FALSE FALSE
Encoder Configuration Tab
| & DMC_Encoder x
Encoder Configuration e
Encoder Standard
DMC_Encoder: Parameters Positive Command Negative € i
ncoder Device:
DMC_Encoder: IfO Mapping
= Data Source: .
DMC_Encoder: IEC Objects ®) Reverse OFF :
Status
Encoder Type cow oW
Information o ® Linear Axis ) Rotary Ais
Modulo: | 360 [ Unit ]
§ . - 0 _) Reverse On 5 L
Single Turn Settings: [13 @ [bit]
Multiple Turn Settings: |0 B i oot
Transmission Mechanism
Mechanism Type | Ball Screw & Mechenion Seiting ~
(1) Command puise per motor rotation: |1 @ [ Pulse ]
(4) Pitch: |1 [ unit ]
Gear Box
{2} Gear ratio numerator 1 E
Gear Ratio =

{3) Gear ratio denominator

® 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
Ball screw drive
Transmission Mechanism
Mechanism Type | Ball Screw » MechanimSetting
(1) Command pulse per motor rotation: |1 [ Pulse ]

<

“)
y

@
@ |,E: VoY, '
O b (3)

(4) Pitch: |1 [ Unit ]

Gear Box

(2) Gear ratio numerator 1 EI

(3) Gear ratio denominator 1 EI

Gear Ratio =
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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) Pitch Pitch
Round table drive
Transmission Mechanism
Mechanism Type | Round Table & Mechanism Setting
(1) Command pulse per motor rotation: |1 [ Pulse ]
(4} (4) Movement distance per motor rotation: |1 [ Unit ]

(2)

[1) Gear Box
(2) Gear ratio numerator i E
Gear Ratio = " E
(3) Gear ratio denominator 1
e 3) '
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) The moving distance of the motor per

revolution

Movement distance per motor revolution

Belt drive

Transmission Mechanism

Mechanism Type | Belt Pulley v

(4) Diameter: |1

Mechanism Setting

(1) Command pulse per motor rotation: |1 [ Pulse ]

[ Unit ]

(2
{l:l {4] Movement distance per motor rotation: Diameter * n
Gear Box
(2) Gear ratio numerator i E
- {3) . Gear Ratio = -
” |
|

(3) Gear ratio denominator |1 EI
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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

When the device is connected, online monitoring information will be added to the

encoder configuration tab, as shown in the following figure.

@ DMC_Encoder X _j Device
| Encoder Configuration

DMC_Encoder: I/O Mapping

DMC_Encoder: IEC Objects

Status

Information

Online

Status:

Communication:

Errors

variable

set value

actual value

Position [u]

Axis Error:

Velodity [u/s]

Acceleration [u/s2]

FB Error:

Torque [Nm]

uiDrivelnterfaceError:

strDrivelnterfaceError:
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5.4.5 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.

Maximum number of axes 6 axes

controlled by linear

Number of control axes interpolation

Number of control axes for | 6 Axes (3 axes following

arc interpolation axes)

Applicable devicet: AX-308E, AX-364E.
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5.4.5.1 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:

s ™
Add Axis
\ J
!
Add Group Axis
N J
l
Setting Group Axis
\ J
l
Group Axis Use POU
N J
|
Project Download
N J

Follow the steps to create an axis group:

1. Add a single axis, this process takes the creation of 2 virtual axes as an

example.
Devices v o X
= __]] AxisGroup -

=[] Device (AX-308EAOMAIT)

8 Hardware Configuration
= A Network Conﬁgurah’on
A, EtherCAT Filter
=180 pPLC Logic
= c_: Application
m Library Manager
] PLC_PRG (PRG)
=8 Task Configuration
=& EtherCAT Task
&) pLC_PRG
@ MainTask
+ [ suitin_1O (Builtin_IO)
['_Tj Delta_LocalBus_Master (Delta LocalBus Master)
ﬂj 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)

2. After the creation is complete, right-click on the Application and select Add
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3.

Object > Delta Axis Group as shown in the following figure.

Devices * 1 X
= [ Device (Ax-303EA0MALT)
>£ Hardware Configuration
+.ﬁ, MNetwork Configuration
=80 pLC Logic
—O Application
»m & Cut
9 Copy
’@ [ Paste
_$ ¥ Delete
Refactaring 3
Ty Properties..
= Bui|ﬂn_|ﬁ Add Object 4 | A Alarm Configuration...
“[H o) AddFolder.. £ Application...
[ peta U (5 Edit Object @, Camtable..
=@ eterc Edit Object with... @&  CNC program...
_m:,,s % - # CMC settings...
"& Sof‘h\"lq Delete application from device ﬁE; Data SOI:ITCE'S Manager..
& s ooy Ié}; Delta Axis Group...
% DUT..
External File...
“ Global Variable List...
Image Pool...
=2 |nterface...

Result: Opens Add Delta Axis Group window.

Add Delta Axis Group it

Delta Axis Group

Name:

JeltaAxisGroup

Add | | Cancel

In the Add Delta Axis Group window, enter name and click Add button.
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Result: The DeltaAxisGroup appears on the project tree.

Devices v+ 3 X
= __]] AxisGroup -
= [ Device (AX-308EAOMAT)
&8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
= ‘_ﬂl] PLC Logic
=1} Application
Lﬁ DeltaAxisGroup. |
Library Manager
i) PLC_PRG (PRG)
= g Task Configuration
= §& EtherCAT Task
&7 pLc_PrG
@ MainTask
+ (i suiltin_10 (Builtin_I0)
[ Delta_LocalBus_Master (Delta LocalBus Master)
u_j 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)

4. Click on DeltaAxisGroup, then click on " to enter the input assistant

and enter the names of the two-axis virtual axis into Axis X and Axis Y.
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A Kinematic
Configuration
Axis Z

Axis X:

Axis Y

Axis 23

Axis A

Axis B

Axis C:

(Confiqure) [Please Enter an Axis Mapping
L L

(Configure) [Please Enter an Axis Mapping
£

{Confiqure) iPieaEe Enter an Awis Mapping

(Configure) [Plzase Enter an Axis Mapping

: (Configure) [Please Enter an Axis Mapping
[

{Configure) [Please Enter an Axis Mapping

Axis X
Following Axis F ng
Axes Group
Note
|':
Avi X o
Aase Group
o Caeuznn
P

Following Ratio =

T Fmad sy

Target Position of Following Axis |

| Motion Parameter
RampType 5 Curve
Vv

Target Position of Axis Group _ s

Max Velocity Limit 1000000
Max Acceleration Limit 2000000
Max Deceleration Limit | 2000000

Max Jerk Limit (Reserved) 0

Tasks

Bus Task: | <Unknown:>

(user unit)/s

(user unit)/s*
| (user unit)/s?

| (user unit)/s*

340



Chapter 5 DIADesigner-AX

Input Assistant *

TextSearch Categories

SoftMotion Axes a [MName

Type Address O
%|DeItanisGroquVL_angmAxisGroup AL
= “ IoConfig_Globals
@ SM_Drive_Virtual
@ SM_Drive_Virtual_1

Structured view

5. Add the DMC_GroupEnable function block in Motion_PRG and fill in the axis
group name in the AxisGroup pin.

Devices - B X féj DeltaAxisGroup V) pou x |2] PLC_PRG
=2 AxisGroup - 1| PROGRAM EOU
=[] Device (AX-308EAOMAIT) B Z VAR
o Hardware Configuration 3 DMC_GroupEnable_0: DMC_GroupEnable;
= A Network Configuration t EBD._VAR
A, EtherCAT Fiter
=-[E pLC Logic
= Q Application

; ;ﬁj DeltaAxisGroup
; m Library Manager
5] pLc_PRG (PRE)

¥ Pou rA)
= (B Tesk Configuration | | DMC_GroupEnable 0 -
=& EtherCAT Task \ TRUE DMC GroupEnable
2] pou I [ EN ENO—
& MainTask \ DeltalxisGroup —|AxisGroup| bDone —
= Lﬂ EtherCAT_Master_SoftMotion (AX-308 Series —bExecute bBusy —
= Eﬂ ASDA_A2_E_CoE_Drive (Delta ASDA-A2- bError —
Mg 5M_Drive_ETC_Delta_ASDA_A2 (SM ErrorID
=" SoftMotion General Axis Pool
¢ SM_Drive_virtual (SM_Drive_Virtual)

6. When the program is complete, click compile and confirm whether there are
errors.
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File Edit View Project Build Online Debug Tools Window Help
B & o o B R X (ML I MY O OKG-\‘ ECEC=E D |0

Devices - o X i PLC_PRG X
1 PROGRAM FLC_ERG
VAR
DMC_GroupEnable_0: DMC_GroupEnable;
4 END_VAR

=] AxisGroup >
= [{] Device (AX-308EA0MAIT) = E
o8 Hardware Configuration :
= A, Network Configuration
A, EtherCAT Filter
= [0 pLc Logic ) 1] DMC_GroupEnable 0
- ofﬁ""r““"“" DMC_GroupEnable
{9 DeltaAsisGroup N ENO——
m Library Manager DeltaAxisGroup —|AxisGroup bDone —
4H PLC_PRG (PRG) —bExecute bBusy —
= E Task Configuration bError
= g8 EtherCAT_Task ErrorID |-
&) pLC_PRG
& MainTask
+ [ Buitin_1O (Builtin_I0)
(7 Delta_LocalBus_Master (Delta LocalBus Master)
) ax_308_Series_EtherCAT Master_SoftMotion (AX-308

7. After confirming that there are no errors after compiling, click Login icon to

download the program.

File Edit View Project Build Online Debug Tools Window Help
Jﬁ-ﬂé ""."3"'M?.fﬂ?in71"1:|% j’«. Eb.*’ o= o o+ 2 e

Devices > 3 X i PLC_PRG X
=g pw—— = 1| PROGRAM PLC_FRG
= () Device (AX-308EAOMA1T) 8 3 VAR
@ Hardware Configuration :
= A, Network Configuration
A, EtherCAT Filter
= 8 pLC Logic 1 | DMC_GroupEnable_0

DMC_GroupEnable_0: DMC_GroupEnable;
4 END VAR

=& Appiication DMC_GroupEnable
;‘Q DeltaAxisGroup EN ENO——
m Library Manager DeltaAxisGroup —|AxisGroup bDone —
¥ PLC_PRG (PRG) —bExecute bBusy —
= E Task Configuration bError
= && EtherCAT Task ErrorID —
&) pLC_PRG
& MainTask
+ [ Buitin_IO {Builtn_10)

8. After confirming that there are no errors after compiling, click Login to download

the program.
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Be Edt Niew
El- 4" 8 Ik

Project CFC  fuid  Qnfine  [Debug
A BRE R MM
N -N W S S

Jocls Yindow  Help

=% K| § Dewamtoo g} Motion_PRG x [ Lovary Manager

=l o e X

N0 E G- (75 | Application [Device PLC Logic) - O8 ©8F , g % ([

PROGRAM Motion_PRG

I PROGRAM Moticn FRG
=] : WAR

DHC_Groupinable_C: DMC_GroupEnable:
J END VAR

@) Defta_LocaBus_Masier (Delts LocaiBus Mal
* (00 EmerCAT Mater_Saftston (AX-3 Serieq
3 Delra_Modins_COM (Delta Modbus COM)
= "W SofiMabon General Axis Fool
& 5 Drve_ sl (SM_Deive_virtusi)
& 5M_Drive_Virtual_1 {5M_Drive_Virtuall]

DeltahxisGroup =4

IMC_GroupEnable_0

AxisGroup
—binecute

DMC_GroupEnable
bione
blusy

bError

ErrorlD
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5.4.5.2 Axis group configuration process and setting steps

The parameters used for axis group motion are as follows:

{4} DeltaAxisGroup X

4 Kinematic
Configuration
Axis Z

Axis X: (Confiqure) Please Enter an Axis Mapping

Aods ¥; (Configure) Please Enter an Axis Mapping
Rois Z: (Configure) Please Enter an Axis Mapping

Fol Aors
howing Following Ratio >
Axis A (Confiqure) Please Enter an Axis Mapping
Ads B:  (Conbigure) Please Enter an Axis Mapping
Hme:Grup fds C: (Configure) [Please Enter an Axis Mapping
Note

J

Aoes Groug
(EE0 oy i
Axs 2 —

.
L : | A ©

Target Position of Following Axis

Following Ratio =
. et bt Target Position of Axis Group

i Motion Parameter

i RampType | S Curve o

v

Max Velocity Limit 1000000 (user unit)/s
Max Acceleration Limit 2000000 (user unit)/s2
Max Deceleration Limit 2uomou | (user unit)/s2

/ Max Jerk Limit (Reserved) .ﬂ | (user unit)/s?

4 Tasks

5
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Kinematic model

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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Devices - 3 X
=) Device 2
= [ Device (AX-308EAOMAIT)
o8 Hardware Configuration

* .A Network Configuration
= ﬁg PLC Logic
= £) Application
Q7 DeltaAxisGroup
(i Liorary Manager S @
18] Motion_PRG (PRG)
8] PLC_PRG (PRG)
= (@ rask Configuration
= & EtherCAT Task
@] Motion_PRG
= ¢ MainTask
&) pLc_rrG
=@ suilttn _Io (Builtin_10)
(@ oro (o10)
[ Delta_Localbus_Master (Delta LocalBus May
+ [{] EtherCAT Master_SoftMotion (AX-3 Series
[ Delta_Modbus_COM (Delta Madbus COM)
= "3 SoftMotion General Axis Pool
&7 SM_Drive_Virtual (SM_Drive_Virtual)
&7 SM_Drive_Virtual_1 (SM_Drive_Virtual)

< >|

S Devices

{5 DeltaAxisGroup X | [gj] Moton PRG

(i Lbrery Manager

=) icaamate

Configuration

Axis Z

4

s X

Foliowing Axs
+

Axes Group
4

/

Folowing Rato_

+ Axis Y

sre) | SM_Drive_Virtual

5M_Drive_Virtual_1

/ Axis Az
/ 5

3 & Axis B:

//v Axes Group Ads C:

Target Position of Following Axis

‘E| Messag

lowing Ratio =

Target Position of Axis Group

Lastbuid: @ 0 @ 0  Precompie |

curves are shown as the following two types:

Trapezoid

S curve

— T

2. Slope type: There are two types of curves, trapezoid and S-curve, and the

e Maximum Velocity Limit: an error will be reported when the axis group movement

velocity exceeds the set parameter.

e 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.
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5.4.6 SoftMotion version compatibility

Softmotion v4.10 is supported in DIADesigner-AX version 1.4.0. Use the following

table to check the version compatibility among SoftMotion, Axis devices, and related

libraries. You can modify the version or update the device if any related incompatible

errors exist.

DML Supported Device Library

Axis

Device R 'SoftMotion

Version (£2000+ CH2000 MH300 MS300 A2 A3 B3 EC ) Version | DML_Drive_ETC_Delta_ XX |DL_MotionControlLight

(DML or 22l

VLDML)

1.0.0.0 VvV |V |V 4.6.1.0 1.0.0.14 1.0.0.13

1.0.0.5 \Y \Y \Y 4.6.1.0 1.0.0.14 1.0.0.13

1.0.0.6 \Y 4.6.1.0 1.0.0.14 1.0.0.13

1.0.0.14 VvV |V |V v 4.6.1.0 1.0.0.14 1.0.0.13

1.1.0.0 v Y v v [V [V |V v 4.6.1.0 1.1.0.0 1.1.0.0
46.1.0

1.3.0.0 \Y 4.10.0.0 1.3.0.0 1.3.0.0

To update the Axis device version

1.

On the Devices pane, right-click the Axis device, and then select Update

Device.

In the Update Device dialog, select the latest version (for example, v1.3.0.0),

and then click Update Device.

In the Update Device List dialog, check the Source and Target version, and

then click Update.

To change the SoftMotion version

1.
2.

Go to Project > Project Settings.

Select SoftMontion.

3. On the SoftMotion pane, select the version, and then click OK.

To change the library version

1.

On the Devices pane, double-click Library Manager.

2. On the Library Manager pane, click Placeholders.

3.

In the Placeholders dialog, select the library version, and then click OK.
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Chapter 6: Network Configuration
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6.1 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.

AST18FX

AS218PX

Network View Description

Network Configuration window displays two types of information:

e Device information

e Network information
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Device information includes the following:

& 1
&
AXJOREADUMAYT 2
Device
3
. |
(< : ;) 5

Device name
Part number
Device image

A Note to add text

5. Communication ports on the device with protocol support.

B bdh =

Network information includes the following:

MODBUS_2
Ethernet_1

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:

EtherCAT

. ModbusTOREtherMet/IP
. Modbus

. CANOpen
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Network configuration diagram toolbar

Toolbar Icon Function

[ & Network Scan by PC

Network Scan

1. User can click L& 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.

A, Network Configuration Editor X
la * B 63 |8 7

MODBUS_1 o

MODBUS_2

2. Right-click the EtherCAT node and choose Scan For Devices to scan the

device under fieldbus.
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=5 Untitled12
=-[{] A%_308EAOMAIT (AX-308EAOMALT)
@ Hardware Configuration
= .ﬁ, Metwork Configuration
A, EtherCAT Filter
=B pLC Logic
= a Application
m Library Manager
= @ Task Configuration
£ EtherCAT Task
=[] Builtin_IO (Builtin_10)

[l oro (I10)
m Delta_LocalBus_Master (Delta LocalBus Master)
[:f] EthercaT_| - :
%% SoftMotion b Cut
e ﬂj Device (AX-8xx Copy
By Paste
¥ Delete
Refactaring 3

[ Properties...

Add Object
) Add Folder...
Add Device...

Insert Device...

| Scan For Devices...

Disable Device

Update Device...
[J EditObject
Edit Object with...
Edit 1O mapping
Import mappings fram CSV..
Export mappings to CSV...
Scan Devices o X
Scanned Devices
Device name Device type Address
ASDA_A2_E_CoE_Drive Delta ASDA-A2-E EthertCAT(CoE) Drive Rev4_SM (4.6.0.0) 1
ASDA_A2_E_CoE_Drive_1 Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM (4.6.0.0) .2
ASDA_A2_E_CoE_Drive_2 Delta ASDA-A2-E EthetCAT(CoE) Drive Rev4_SM (4.6.0.0) 3
ASDA_A2_E_CoF_Drive_3 Delta ASDA-A2-E EthetCAT(CoE) Drive Revd_SM (4.6.0.0) 4
[[] Show differences to project
Soan Devies

Note: Please LOGIN first to build the map DIADesigner-AX fieldbus scan.
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6.2 Configuration

6.2.1 Create a network configuration diagram
Follow the procedure to create a Network Topology:

1. Create a Project (refer to 3.3.1.1Create 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.

=5 Lhbtledis -
=[] Ax_308EAOMAIT (AX-308EACMAIT)
@ Hardware Configuration
= .ﬁ.|Network Configuration
A, EtherCAT Filter
=-[E] PLC Logic
= ":; Application
m Library Manager
Motion PRG (PRG)
= @ Task Configuration
=-g& EtherCAT Task
H] Motion_PRG
@ MairTask
= [ Builtin_I0 (Builtin_IC)
[ oo (o10)
ﬂj Delta_LocalBus_Master (Delta Localf
[ EtherCAT Master_SoftMotion (AX-3
2 SoftMotion General Axis Pocl
+ ﬂj Device (AX-8xxEPD Windows Series)

Result: The Network Configuration Editor window displays, including the

Topology and Product list.
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4. User can drag required device from Product List to Network Configuration
Editor and connect the correspond protocol to build project network topology.
5. 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.

Ethernet_2

MODBUS_1 .

MODBUS_2

rnecar : pr— S Cons
i RTU-ECAT AS218PX Deita
= Modbus
3 5 - Slave cOM
b i Part
i
< o
& XS
v Nl &
o & P o ¢
£ &7 o F
§

6. 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
[n; u | [l rodbusTeefethernenp

W raodbus

B cancpen
&
1‘\0

o
AXIDBEADMAIT

Device

# Delete
[m; _

i Cut
0 Copy

MODBUS 1 o Set As Master [ Scanner || . port 1: MODBUS TCP

- &l Network Scan . :
Ethernet_1 & Networ Port 2 : MODBUS !
+ Port 4 : EtherCAT

VFDOTSCAT" n u ASDA2-E ASDLA2-M
VFDOT5C43 ASD-A2-E ASD-A2-M
"E
& o S
+ S S

Then, project tree will show the related slave device. For example, set
MODBUS as Master and the MODBUS slave will be on project tree.

Devices > 0 X
=G Coolng -
=[] Device (AX-308EAOMAIT)
o8 Hardware Configuration
= .5. Metwork Configuration
A EtherCAT Filter
A ModbusCOM Filter
A ModbusTCP Filter
=B pLC Logic
=1} Application
m Library Manager
[¥] PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
= @ MainTask
H] pLC_PRG
@ mdbsComTask
+- (] Builtin_IO (Builtin_10)
ﬂ'i Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion
= ﬂj ASD_A2_E (Delta ASDA-AZ-E EtherCAT{CoE) Drive Rev
M$? 5M_Drive ETC Delta_ASDA_AZ2 (SM_Drive_ETC_[J
ﬂi Ethernet (Ethernet)
=-[i] Delta_Modbus_COM (Delta Modbus COM)
= ﬂj Delta_Modbus_Master_COM_Port (Delta Modbus Maste
ﬂ‘i WYFDOT75C43 (Delta Modbus Slave COM Part)
m ASD_A2_M (Delta Modbus Slave COM Part)
"a SoftMotion General Axis Pool
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Note:

1. In Network Configuration Editor the controller appears above the network line
and devices will appear below the network line.

2. 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.

3. Create a new project without NW/HW Config and export the project. Import the
project again. There will be “Errors occurred during the import of the Selected
files”. This is original CODESYS import error.
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6.2.2 Multi Controller Network Topology

Support Multi controller network configuration.
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.

Devices v &% @ Device @ suitin_10 A Network Configuration Editor X v Product List Editor v a
=3 untiteds Al R
= [ Ax_8xxEPO_Linux_SM_Series (AX-8xEP0 Lint. = u\
o8 Hardware Configuration -
= A Network Configuration N SE—. | All Vendors ﬁ
A BhcATher &5 0] Display All Versions
A, EtherNetrP Fiter s b o
& e
™ A ModbusTCP Filter S Produdt List
= B0 picLogc
4 w0 PLCs
=€) Appication o
(@) Liorary Manager Devic - AX3
[8] Motion_PRG (PRG) « [ axs
- L‘f‘ Confguaion AX-8xEPO Linux SM Series
= EtherCAT_Task (IEC Tasks)
Et |00 [l AX-8xxEPO Linux SM-CNC Ser|
&) Motion_PRG
[ EtherCAT_Master (AX-810EP0 Series Ethe. AX-8xxEPQ Series
(@ Ethernet (Etheret) 4 O Fieldbuses
-3 ot b @ EtherCAT
(@ Buitin_DIO (Buitin_DIO) PR
(B Buitin_Puise_Encoder (Buitin_puise 1| | /=<2 9 EtherNet/P
3 SoftMotion General Axis Pool jroveius 1. 4 9 Modbus
= Device (ax-308EA0MATT) fthernet 1 = Deita Modbus Slave COM Port
: :’L:WTCW:W:W prooeus 2 == Modbus Slave, COM Port
= A Network Configuration
A EtherCAT Fiter 9 Modbus TCP
A Ethertettp Fiter n
A ModbusCOM Fitter
g e ks
= B0 ricioge 2 I
= Application {cori o H a =
(@) Liorary Manager & o
8] Moton_PRG (PRG) a3 & &s"
] pLC_PRG (RG) S5 R & oS Version: 35.1520
& @ Task Configuration %S & & 9 CODESYS Control from Delta Elecironics
= & EtherCAT Task
8] Motion_PRG
P L
< > e

Connect the correspond protocol to build project network topology.

a EthercaT
> B ModbusTCr/Etherneti®
d“‘;c‘; W reocous
& J{",, M canopen
o
o S
[ AX BOEFD Linas
Dav S Serien
Device AX_BxxEPQ
_Linux_sm
_series
| | Bon
Ethernet_2
MODBUS_1 i la o ™ -1
Ethernet_1
MODBUS_2
Device (AX-308EAOMAIT)

R — . ot ots
oeitz RTU-ECAT s AS218PX Deita
ASDA-A2-E Modbus
EtherCAT [ Slave COM
(CoE) Drive # Port
< 0
& dso" <
% A .
.y & & & &?06}
O S > F
s L < 5
& ¢ v ¥

3. Set as Master to connct the slave device: Right-click controller and choose Set
as Master/Scanner to set the major protocol.
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4.

HE ® Delete
_j? Cut

D Copy

+ Port 3 : ModbusTep
+ Port 3 : EtherNetlP

oF
] ax_goErD U
Davica SM_Saries
Device AX_BxxEPQ
_Linux_5M
_series
Ethernet_2
MODBUS_1 o -
Ethernet_1
MODBUS_2
+ Port 4: EtherCAT

&) Network Scan

9% Set As Master / Scanner *

[—

Deita

ASDA-A2-F
EtherCAT
(CoE) Drive
<
Q,l
4
o
?t_ &
S
y s

RTLLECAT
RTU-ECAT

Project will show the related slave devices.

Devices = 0 X

= ﬂi AX_BxxEPD_Series (AX-BxxEPQ Series) bl el
8 Hardware Configuration
= .3.. MNetwork Configuration
A, EtherCAT Filter
A, ModbusCOM Filter
A ModbusTCP Filter
=B pLC Logic
= n Application
ﬁﬂ Library Manager
= @ Task Configuration
% EtherCAT Task
ﬂj EtherCAT_Master (AX-8xxEPD Series EtherC
ﬂj Ethernet (Ethernet)
=2l Madbus_COM {Madbus COM)
= ﬂ'i Modbus_Master_COM_Port (Modbus Ma:
ﬂi Madbus_Slave_COM_Port {(Modbus ¢
ﬂi WFDO75C43 (Modbus Slave, COM Po
(@ Asp_a2_M (Madbus Slave, COM Por
=% Builtin
[ Builtin_DIO (Builtin_DIO)
m BuiltIn_Pulse_Encoder (BuiltIn_Pulse_Em
% SoftMation General Axis Pool
=[] Device {AX-308EAOMA1IT)
o8 Hardware Configuration
= & Netwnrk Confinuration

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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‘f Quick Connection
% Select All |
MODBUS_1 d|
rnet_1
MODBUS_2

Deita
ASDA-A2-E
EtherCAT
(CoE) Drive
<
o
S5
&

Do Mous

A5218PX oeita
Modbus
Slave cOM
Port

#
‘_,,v" ?°
o"} + €t
oF w‘sz 0“{’4“5‘
& S <+

Please Select Protocol

Please Select Master
Controller Device

Please Select Field Devices

MODBUS v

4 B Device ~

® Port 2 - MODBUS (Has been used)

) Port 3 : MODBUS

4 B A By

(@ Port 1 : MODBUS (Has been used)

Build Network Connection Cancel
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Name Description

Select one protocol which user want to build the connection
Select Protocol i
ine

Select Master controller | Select the main Master controller based on the selected

device protocol

Select fieldbus Devices | Select the connection fieldbus based on the selected protocol.

Establish a Bus Click the button, the selected fieldbus and device will build and

Connection connect
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6.3 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.

A Ax_mdPo_Series x

atesay.

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:
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:

° : 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 I/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.
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£: The device is in preoperative mode and is not running yet. Diagnostic

information is available.

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

simulation mode.

“4: 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.

4 The device is configured, but not operational. No data is exchanged.
Example case: CANopen devices when booting and in preoperative mode.

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

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

4. The device itself is running, but a child device is not running. The child

device is not visible due to a collapsed device tree

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 = Device -

Gateway

Gateway- 1] - [0301.C00A] (active)

[P-Address: Device Name:
ocalhost X8BPCB1T1918010

Function Description

Click this button to open the Select Device dialog box, which
Scan Network will list all configured gateways and related devices. User

can select the target device from the list.
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Function

Description

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:

(option)Add Current Device to Favorites: Adds the

currently set device to the list of favorite devices.

(option)Manage Favorite Devices: open the dialog
box for managing favorite devices with a list of
favorite devices. User can add/delete items or change
their order in this dialog box. At the top is the default
device.

(Option) Filter network scan by device ID: Only
display devices with the same target ID as the

devices currently configured in the project.

(Option) Confirm online mode:

: When calling the following online commands (for
security purposes) DIADesigner-AX requires the user
to confirm the following: forced value, written value,
multiple load, delete forced list, single loop, start,
pause.

(Option) Save communication settings to the project:

: DIADesigner-AX will save the communication
settings in the project, which can be reused in the

same computer later.

Note: If user use this project on another computer,

user must reset the valid path.
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Function

Description

[] : DIADesigner-AX will store the communication

settings in the locally installed options, and then user

can reuse this setting on the same computer.

Note: When using DIADesigner-AX SVN, this option
should be avoided to prevent blocking the device

target..

Rename the activated device: User can change the

device name.

Flash activated devices: Devices that support this

function will emit a flash signal.

Send response service: DIADesigner-AX will send
five echo services to the PLC. Similar to the ping
function, they are used to test network connections.
In the beginning, these services are not sent with the
packet, and then will be sent with the packet. The
range of the packet depends on the communication
buffer of the PLC. Open a message box, which
contains the average echo service delay message

and the sent packet range message.
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 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
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Function

Description

View ‘ Project Build Online Debug Tools

HE DY oK

tE

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

I e @ SEeE T

p @

Store

Choose perspective
Full Screen Ctrl+Shift+F12

Properties..

In the user tab of the security fence window, if user
select to enable enforced encrypted communication
in the security level, the encrypted communication

command will be invalid.

Security Level

Activate the Use of Certificates for Enhanced Security

[] Enforce encrypted communication

[] Enforce encryption of project files

D Enforce signing of project files

]:] Enforce encryption of downloads, online changes and boot applications
Enforce signing of downloads, onlinechanges andboot applications

] Enforce signing of compiled libraries

Change Communication Policy

Open the Change Communication Method Policy
dialog box to change the settings of device

communication encryption

Dialog Change Communication Policy

controller is changed.

If a new communication policy is selected in this dialog, then the configuration on the

Communication
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Current policy

Shows the currently selected policy for the encryption

of communication

New policy

Drop-down list for the new policy for encryption.

e No encryption: The controller does not support
encrypted communication.

e Optional encryption(default): The controller
supports encrypted and unencrypted
communication.

e Enforced encryption: The controller supports

encrypted communication only.

Device User Management

Current policy

Shows the currently selected policy for user

management

New policy

Drop-down list for the new policy for user

management.

e Optional user management(default): It is the
responsibility of the user to enable user
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.
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6.3.1 EtherCAT (AX-3 Series)
Follow the procedures to do EtherCAT settings.

Create a project with AX-3 series.
Open Network Configuration Editor.

In the product list window on the right, select EtherCAT > ASD > Delta ASDA-
A2-E EtherCAT(CoE) Drive Rev4_SM., add it to the network configuration

window, as shown in the following figure.

43k

0] 0y
3 oy
; o) 5
i o
< o
o o
r* rp >
& S
V‘gbo ;:QG‘

[ Vendors =]

[C] Display Al Versions

Product List
< W0 PLCs
o AX3
- [l Axs
« % Fieldbuses
4 O EtherCAT
4 G ASD
9, Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4
9, Delta ASDA-A2-E EtherCAT(CoE) Drive Revd_DML
9 Deita ASDA-A3-E EtherCAT(CoE) Drive Rev0.04
9 Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0.04
9 Delta ASDA-A3-E EtherCAT(CoE) Drive Rev0 04_DML
9, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04
9, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04
9, Delta ASDA-B3-E EtherCAT(CoE) Drive Rev0.04_DML
©, Beckhoff Automation GmbH & Co. KG
% R1-EC
8 R2-EC
@ RTU-ECAT
Version: 4.7.0.0
EtherCAT Slave imported from Slave XML: Delta_ASDA2-

E_rev4-00_XML_TSE_20160620.xml Device: Delta ASDA-A2-E EtherCAT(CoE)
Drive Revd

4. Connect the device to the network as shown in the following figure.
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Q\':p"
S
& W
<+ v

AX B0EPD Linix
[ —_— Sit Sanas
Device ©oun AT AX_ExxEPQ
% A5 _Linux_Sm
ol _series
- §
L

e ASDAAZE a2
EmarCATICoE £
Orve Rave_SM v Fovd_ 5 5
Delta 1] i
ASDA-AZ-E ASDA-A2- at
EtherCAT EtherCAT i 5
(CoE) Drive {CoE) Drive o
ML
< <
0% A
’ 7,
& L
Gla £ o
Yol *s

_Linux_sm
_Series
Delete
1
o BEEn
Copy

Set As Master / Scanner *
Network Scan

2O ®

+ Port 4 : EtherCAT

oo : 1
Drve Ravd SM v R .
osita 1
ASDA-AZ-E ASDA-AZE = f
EtherCAT EtherCAT ] 5
{CoE) Drive (CoE) Drive k:
g
< <
0% 54
i oo
F & b
S By
& &

Result: Displays the EtherCAT master station.

6. Setthe EtherCAT synchronization time and other required settings as shown in

the following figure.
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| General [ Autoconfig Master/Slaves Ethermﬁ—
Sync Unit Assignment EtherCAT NIC Setting
| Log Destination address (MAC) Fr-FF-FF-FF-FFFF 4] Broadcast  [] Enable redundancy
Source address (MAC) (000000000000 | Browse...

EtherCAT 1/O Mapping
Network Name

EtherCAT IEC Objects (@ Select network by MAC (O select network by name
Status 4 Distributed Clock Options
Information Cycle time 4000

e

Sync offset 20 E
[] Sync window monitoring

Sync window 1 v 1S

7. Double-click on the slave device to set the EtherCAT settings as shown in the
following figure.

(« 13 8 [ ~t———*

Davice

ASD-A2-E

(L

s

w
6

8. Set the required EtherCAT settings as show in the following figure.
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General Address Additional
- - ‘
Autolncaddress - [[] Enable expert settings EtherUlT
Process Data v
EtherCAT address 1001 a [ opticnal
Startup Parameters
- 4 Distributed Clock
h T M i
EJEEATXD Moryas Selact DC DC-Synchronous v
EtherCAT IEC Objects Enable 4000 Sync unit cycle (ps)
Synco:
Status
Enable Sync 0
Information Syncunit cycde [y 4000 v Cyde time (ps)
User-defined 0 b Shift time (ps)
Syncl:
Enable Sync 1
Sync unit cycle x1 4000 = Cycle time (ps)
User-defined 0 = Shift time (ps)

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 v B X | W Motion_Pro X
=3 Untitled18 - 1 PROGRAM Motion_Pro
= [ Device (AX-308EAOMAIT) B 2l vam
<0 Hardware Configuration 3 MC_Power_(: MC_Power:
- A, Network Configuration BiD_VAR
= Bl PLc Logc
= 3} Application
m Library Manager

[E) rLc_pre (PrG)
I b

= & EtherCAT Task
&) Motion_Pro

iz
@ MainTask MC Power 0
- MC P
+ (@ Buitin_IO (Builtin_IO) 222 —Haxis = Status
1) Delta_LocalBus_Master (Delta LocalBus Master] i
3 = 5 e ) bRegulatorRealState [~ 227
T B E,WCAT‘M“H_SOMW AT bt Sof) 222 bDriveStartRealState — ?7?
= (i) ASD_A2_E (Delta ASDA-A2-E EtherCAT(CoE) Driy 11 Enable Busy |- 222
WP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive gl .

'3 SoftMotion General Axis Pool ErrorID|- 227

bRegulatorOn

bDriveStart
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6.3.2 EtherCAT (AX-8xxEPO series)

For the EtherCAT communication of the AX-8xxEPO series, the biggest difference

from the AX-3 is that the AX-8xxXEPO series can be increased to three EtherCAT

ports in the network configuration.

Please follow the steps below to add AX-8xxEPO series EtherCAT:

1. Double-click Network Configuration.

Result: The figure displays as shown below.

Devices ~ & X | A HNetwork Configuration Editor X
= 2] Lngitled 18 hd| N ERCIIN Y
=[] AX_BxxEPO_Windows_Series (AX-8xxEP
8 Hardware Configuration
= A |Network Canfiguration
A, EtherCAT Filter &
=B PLC Logic o
=} Application 9*} i
) Library Manager ib"
Motion_PRG (PRG)
PLC_PRG (FRG)
= {#8 Task Configuration
=g EtherCAT Task
&) Motion_PRG
=g MainTask
&) pLC_PRG
[ EtherCAT Master (AX-BxxEPO Serie:
=& Buitn
[ Builtin_DIO (Buitin_DIO)

EtherCaT

[l ModbusTCP/EtherhetiP
B Modbus

B canopen

2. To add multiple EtherCAT interfaces, first right-click the device in the project

tree. After the Add Device window pops up, double-click the device user want to

add, as shown in the following figure.

= [ Unstledss -

Devices Ml @ Add Device X

= [ ax_8xxEPO_Windows_Series(A) 3 Name  [EtherCAT Master_1

Wl Hardware Configuration 57 Action
= .A Network Configuration

(O Update device

| Vendor | <Al vendors>

Vendor

Delta Electranics, Inc.

| Delta Blectronics, Inc.

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

Versiol *

1.0.0.4
3.5.16.
3.5.15,
3.5.15.

~

= Vendor: Delta Electronics, Inc.
[ Buitn_pulse_Encoder (Buitin_A ’

Categories: Master
"3 SoftMotion General Axis Pool

Version: 3.5.16.0
Order Number:
Description: EtherCAT Master SoftMotion. ..

A Eth & (@) Append device
£rCAT Filter
= B9 rcLogic [String for & fultext search
= £} Application T
) Library Manager Name
[8] Motion_PRG (PRG) = pet EtherCAT
I =. ..
8] PLC_PRG (PRG) [*1] M_asler
= (@ Task Configuration [ Ax-3 Series EtherCAT Master So
= & EtherCAT Task [ [AX-2xxEP0 Series EtherCAT Master
&) Motion_PRG [ EthercaT Master
= & MainTask [ EthercAT Master SoftMotion
8] pLec_prRG < i :
.J;l EtherCAT_Master (AX-$:0EP0 Serie; ] Group by category [[] Display all versions(for experts only) [] Display outdated versions
= BuiltIn
[@ suiltin_pIo (Builtin_DIO) @ Mame: AX-8xxEPO Series EtherCAT Master

=

Append selected device as last child of
AX_BxxEPO_Windows_Series

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

Close

Result: At this time, user can see in the network configuration window that the

device has two interfaces that have become EtherCAT.
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A, Network Configuration Editor X

la) 2 B
Ct i1 ]
.&s\
&
P
‘b*j- bl
ol
B nx_siaspo_wine =]
ows_Saories
AX_SmxERD
_Windows
_Geries
[} il 1]

3. Repeat the above steps to add up to three EtherCAT Masters.
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6.3.3 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

following figure.

[ Device [@ Buitin_10 A, Network Configuration Editor X ~  Product List Editor

& 3 B

All Vendors

[7] Display All Versions

&
& Product List
4 W PLCs
I AX-3
O Axs

s « O Fieldbuses
ooa L G EtherCAT
I @ EtherNet/IP
4 @ Modbus
8 Modbus Slave, COM Port
I & Modbus TCP

oo
*"b:“g
o< Version: 1.0.0.0

A generic device that works as a Modbus Slave cn a serial bus test.

click field device to open the parameter page.

2. Connect to the MODBUS line, Set controller as MODBUS Master, and double-
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EtherCAT
0 ul B rodbusTcR/Ethernetip
. modbus
Il canopen
054-"’
pevca
MODBUS_1
';-D'.;;:.H Pont
Modbus
Slave COM
Port
o"éo
G”JP*
I
A
A Metwork Configuration Editor } ] asp_Az_ M x
General General Configuration
slave Address [1..247]
Modbus Slave Channel s
Response Timeout [ms] | 1000 E
Modbus Slave Init
Device Typs Standard Modbus Devices ¥
Status
Information

For more information, please refer to 4.2.4 COM Port Setting and 4.3.2 COM Port

Setting setting.
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6.3.4 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-8xxEPO0 and add it to the Network
Configuration Editor window as shown in the following figure.

Product List

EtherCAT 4 W Controller
[l MadbusTCP/EtherNetiP - E AX-8
o [l Modbus
; AX-BxxEPD
6“ M canopen I I
& ‘;;*" 4 W AX-308
& & 0 AX-30BEADMAIT

e — xausro 4 [ ServoDevice

saries . ASD-A2
4 ASD-A2-E
ASD-A2E
[ ] a ASD-A2-M
ASD-A2-M
4 B Drive & Active Front End
4 B VFD-C2000
4 [ EtherCAT
B vFD-c2000
4 [ caNopen
B vFDo07C23*
B VERNN7odR:

Ethernet_1

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.

EtharCAT
[m O u] [l MiodbusTCP/EtherNatiP
o B Modbus
;
*’_:3“ B canopen
& Q'?
& &
oocesaowar | axses emo
=} =]
Device AX_BoEPD
_Series

Ethernet_1

User can go to project tree to open the MODBUS TCP slave parameter.
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Devices - I X A, Network Configuration Editor (1) Delta_Modbus_TCP_Slave x
=44 Cooling -
B ﬂ A¥_8xxEPQ_Series (AX-BxxEPD Series) General
= ﬂi Device (AX-308EADMAIT) General Configuration
o Hardware Configuration T S E e T -
= .IL Network Configuration . Slave Address [0..247] |0 @
Modhbus Slave Init
A ModbusTCP Filter Response Timeout [ms] 1000 E
=10 PLC Logic . ;
=} Application Port [502 E
fi) Livary Manager Information Device Type Standard Modbus Devices
BF] PLC_PRG (PRG)
= @ Task Configuration 1P Address 192 . 168 . 1 . 1
= MaiTask [[] Auto-Reconnect
& PLC_PRG
£ mdbsEtherTask
+- i Builtin_10 (Builtin_10)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= m Ethernet (Ethernet)
= m Delta_Modbus_TCP_Master {Delta Modbus TCP Master)
| m ‘DeliaiModbuszCPj\ave (Delta Modbus TCP Slave) I
"3 SoftMotion General Axis Pool

For more information, please refer to_4.2.6 Ethernet Setting for AX-3 TCP port
setting and 4.3.4 EtherNet Setting for AX-8 TCP port setting.
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6.3.5 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
[ERCN 80 IS

| At Vendors

[7] Display Al Versions

AS218RX

Product List
W PLCs
4 % Fieldbuses
I @ EtherCAT
4 EtherNetIP
« 9 ASCPU
€ AS218PX
@, AS218TX
9 AS228P
€ AS228R
@ AS228T
€, AS300N
€ AS320P
€ AS320T
€ AS324MT
€@, AS332P
€ AS332T
& CMC-EIPO1

= CMM-EIPO1
Version: Major Revision=1641.

EtherNet/IP Target imported from EDS File:
031F000E021500010001.eds Device: AS218RX

Minor Revision = 1681
Fil

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.

A, Network Configuration Editor X
w3 b

Ethernet_1

v 3 x

-]

All Vendors

[T] Display All Versions

Product List
0 PLCs
4 G Fieldbuses
9, EtherCAT
4 G EtherNetIP
4 9 AscPU
9 AS218PX
@ AS218RX
9 AS218TX
@ AS228P
@ AS228R
@, AS228T
9 AS300N
@ AS320P
9 AS320T
@, AS324MT
9 AS332P
@ AS332T
& CMC-EIP01
£ CMM-EIPO1
Version: Major Revision=1621. Minor Revision = 1681

EtherNet/IP Target imported from EDS File:
031FD00E021500010001.eds Device: AS218RX

-]
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@ EtherNet_IP_Scanner
General
Connections
Assemblies
User-Defined Parameters
Log
EtherNet/IP IO Mapping
EtherNet/IP IEC Objects
Status

Information

Bl as218Px x

Address Settings

1P address 192 . 168 . 0

Electronic Keying
Keying Options
(O Compatibility check
(@) 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

. 2

Ethen''et/IP

For more information on AX-308E EtherNet/IP settings, please refer to 4.2.7

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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6.3.6 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:

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.
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6.3.6.1 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. Inthe project PLC_PRG program, create some different types of variables, as

shown below.

s
W8 symbol Configuration PLC_PRG X -
2| * & | X PROGRAM PLC_PRG =
Scope MName Address Data type Initialization Comment  Attributes |
¢ VAR  variablea LREAL 0
@ VAR  variable3 BOOL ]
sl % vaR  variable2 DWORD
. 4 VAR  variable1 WORD
<

3. To add a symbol configuration from Application, right-click Application> Add

Object> Symbol Configuration.

Devices

v 3 X B PCPRG X

=) Untitedi2 =

PROGRAM FLC_FRG

= ({ Device (AX-308EAOMAIT) VAR
@ Hardware Configuration wvall:WORD:
dwval2:DWORD;
Network Con ation
A figr bval3:BOOL;
= aryvald:ARRAY[0..20] OF BYTE:
Paste | VAR
& q
¥ Delete
= @ -
& Refactoring »
= @ suitn 10 6, (2 Properties...
@ oro (o1
K cemptys J)Add Object | » | @ alam Configuration

([ pelta_tocam| 23 Add Folder...

() EtherCAT Ma (7" Edit Object

2 SoftMotion G Edit Object with...
’:§ Login

Delete application from device

€} Application_.

@ AxisGroup...

& Camtable..

@ CNC program,

& CNCsettings...

B®  Data Sources Manager...

% our.

5 ExemalFile...

@ Global Variable List...

] Image Pool .

=0 Interface...

[‘ Metwork Variable List (Receiver)
@ Network Variable List (Sender)...
T Persistent Variables...

&) Pou..

&) POU for implicit checks...

R Recipe Manager...

®@ Redundancy Configuration.

] Textlist..

&) Trace.

!  Trend Recording Manager...
3 Unit Conversion...

@) Visualization...

"2 Symbol Configuration. .
D

@) Visualization Manager...

4. In the dialog box for adding symbol configuration, confirm that the OPC UA
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feature is enabled and then click Open.

Add Symbol Configuration

Name

®®  Createa remote access symbol configuration.

X

[ Include comments in XML
Support OPC UA features

Client Side Data Layout
(O Compatibility Layout
(®) Optimized Layout

m. Cancel
\J/

5. Open the symbol configuration setting interface and click compile: The created

projects and variables are displayed in the tree structure table below.

Devices > 0 X

=8 Untitled 16
=[] Device (AX-308EADMALT)
&8 Hardware Configuration
= A, Metwork Configuration
A, EtherCAT Filter
=B pLC Logic
=1} Application
m Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= Symbol Configuration
= @ Task Configuration
=g EtherCAT Task
] Motion_PRG
= @ MairTask
H] PLC_PRG

-

®2 Symbol Configuration X PLC_FRG

Changed symbol configuration will be transferred with the next download or online change

=[] Buitin_I0 (Builtin_10)
v |

Symbols Access Rights Maximal  Attribute Type Members Comment

+-[] |g] Constants
-] IoConfig_Globals
+.[7] [£] rLc_Pra

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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® 3 symbol Configuration X | [g] PLC_PRG

-
|- I View ~ | {#%jBuid | f2 Settings » Tools ~
There are 1 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 or online change
Access Rights Maximal  Attribute Type Members
G =
;@:lpier\rersiun " VERSION
# RuntimeVersion "9 "» VERSION
= IoConfig_Globals
# Device_EthercatSlaveParaBackupRestore K] DL_slaveParaBackupRestore. DDF_BackupRestore
"] # EtherCAT_ErrorLED_Handle K DL_BuiltInIO_AX3,EtherCAT_ErrorlED_Handle
A rCAT_Master_SoftMotion " ToDrvEthercatLib. 10DrvEtherCAT
6} lse_Output » DL_BuiltinIO_AX3.0MC_PO_SLOT_REF
[7] #[Pulse_Output_SYNC 4 » DL_BuitInIo_AX3.Po_Sync
1 # nloConfigTaskMapCount ] DINT
£ onfigTaskMap » POINTER TO IoConfigTaskMap
= W@ G
7. ® Variable1 " " WORD

7. Finally, download the project to the host.
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6.3.6.2 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.

u Unified Automation UaExpert - The

File Server Document Setti

IJu'I'”r@

[Project

él}mf‘ed Architecture Client - NewProject

=

Defavlt DA View

Server

Node Id

Custom Discovery> Double click <Double click to Add Server...>> to pop up
the Enter Url dialog box, enter opc.tcp://192.168.1.5, and click OK.
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|

Configuration Name |Unj.fied Antomation Demno Server]

Dimovery ] Advanced ]

T

). Local

- % Local Network

+- & Microsoft Terminal Services
+- & Microsoft Windows Metwark

+- k8 Web Client Network
- % Custorn Discover

< 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 ||

Password |

& Cerificate |Cu.ment1y not supported by TaExpert

[v Connect Automatically

3. 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 method will only scan out [No encryption] None-None. (No need to

enter account password and select encryption format).

H Add Server

Configuration Name ‘()P(‘[f AServer @ AX-308EAOMAIT - None - Nong|
Discovery I Advanced |

= O Local
= &9 Local Network
= &3 Microsoft Terminal Services
= &3 Microsoft Windows Network
= & Web Client Network
= &% Custom Discovery
4k < Double click to Add Server... >
= O opc.tepi//192.168.1.5
= _g OPCUAServer@AX-308EAOMATT

7 None - None
() Recently Used

Authentication Settings

& Anonymous

- Username |

Password |

[~ Store
© Cert

ificate \"I,J'L not Suppo: J

rted by UaExpert

[~ Connect Automatically

OK Cancel

4. Modify the connection content: Project > AX308E and click the right mouse

384



Chapter 6

DIADesigner-AX

button > Properties.

Project

= [ Project
= [ Servers

@ AX308E
= [ Documents
[3 Default DA P\ Connect

= Remove

M Disconnect

! Properties... I .

5. Enter in Endpoint Url in the Server Settings dialog box

opc.tcp://192.168.1.5:4840.

B Server Settings - OPCUAServer@AX-308EAOMAT.. 7 X

Server [nformation
Endpoint Ugl |opc.tcp AE-300EADMAIT 4840 «—|
Security Settings
Security Policy |None ﬂ
Message Security Mode  [None ~|
Anthentication Settings
& Anonynnous

zername I
~

Password I I~ Store
€ Certificate Ir_u.rf'cmly not supported by UaExpert J
Session Settings
Session Name Im:TWTYBPC1346:Unjfied&ubmaﬁon:UaExpeﬂ

(0):4 | Cancel
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B server Settings - OPCUAServer@AX-308EADMAT . ? X
Server Information
Endpoint Ul | ope. tepadf192.168.1.5:4340
Becurity Settings
Recurity Policy |N0m ﬂ
Memage Securitr Mode |N0rua j
Authentication Settings:

f*  Aponvmous

Tsermame |
~

Passuond | [ Store
i~ Cerdificate |Current1}.r not supported by TaExpert J
Besdon Settngs
Besgdon Name tm:TWTYEPC1346:Uni.fiedﬂub:maﬁnn:Ua.Expert

0K | Caneel |

6. Enter opc.tcp://192.168.1.5:4840 in Endpoint Url in the Server Settings dialog
box, and click OK.

Project &5 X

= [ Project
= [3 Servers

= [ Documents Remove
3 Default DA View Om
Disconnect

~4 Properties..

Result: The AX-308E variable is displayed in the Address Space column.
7. 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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6.3.6.3 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.

e Set user account password

The OPC UA Server account password used is the same as the account password
of the host encryption.

Log in to the controller for the first time to edit or view user management steps:

1. Double-click the Controller Node in the project tree.
Result: The communication settings tab is displayed.

2. Switch to the user and group tab.

. Click € theicon.

w

Result: A dialog window opens and asks whether device user management
should be activated.
4. Click Ok.
Result: The device user login dialog box will open.
5. Specify Administrator as the user name and password.
Result: The pop-up password is invalid, please re-enter! Dialog box.
6. Specify a new password.
Result: After clicking OK, the device user management will be displayed in the
editor view.
Steps to set up a new user in the user management of the controller:
1. Double-click the controller in the project tree.
Result: The communication settings tab is displayed.
2. Switch to the user and group tab.
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N

e
Click -“ the icon. Load the user management configuration from the

controller to the editor. If user have not logged in to the device, the device user

login dialog box will open and enter the user name and password.

To the right of the user field, click Add.
Result: The Add User dialog box is opened.

Enter the name of the new user > select the default group > set a

password. Click OK.

The example is as follows:

Default account: Administrator

New account: guest

[ Device x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC shell

Users and Groups
Access Rights
Symbol Rights
System Settings
System Parameters
Task Deployment
Status

Information

(@] = B |pew

nonymous

Offline mode: Config
Users

n be changed without connectionto the device and saved to disk.

# 8@ Admnistrator

© Add.

4 Edit..

©  Add..

4 Edit..

© Import...

& Delete

& Import...

& Delete

e Trust Certificate Settings
Install the CODESYS Security Agent add-on.
installed.

DIADesigner-AX is already
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1. Click View > Security Screen.

Start Page

View | Project Build Online Debug Tools
% 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
"3 Bookmarks
@ Breakpoints
& Call Stack
& Memory

Online Change Memory Reserve Settings

Choose perspective
B Full Screen

Properties...

|0 Security Sc
= Store

Ctrl+Shift+F12

2. Select the Devices tab.

Q Security Screen X

‘ User

Project

Devices

@
#

Information
Click the 'Refresh’ button to load the data.

Information  Issued for

Issued by

Valid from  Valid ur

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.

@ Security Screen x
User
Project

Devices

@
#

Information

-
% own Certificates
[& Trusted Certificates
3 Unstrusted Certificates

¥ Quarantined Certificates

Information

» OPC UA Server (not available)
. Encrypted Application (not available)

5 Encrypted Communication
5 web Server

Issued for Is

AX-308EADMAIT Al
AX-308EAOMA 1T Al
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i
L

Create a new certificate for the controller: click OPC UA Server, click , and

set in the Certificate Settings dialog box.

eSecur'ltvkn.-enx

User @ | Information

~ T_J = _lj Device

aec: [ Own Certificates
F% Trusted Certificates

Devices

[¥ Unstrusted Certificates
(¥ Quarantined Certificates

Issued for

9 E Information

% | | [, opcua server (ot avaiable) ]

« Encrypted Application (not available)
f‘='. Encrypted Communication
i. Web Server

i

AX-308EAOMA IT A
AX-308EAOMA IT A

™y

Certificate Settings

Key length (bit) 3072

Validity period (days)

OF=—

Cancel

Select Encrypted Application.

@ Security Screen X -
User @ || Information E Information Issued for
= S @ peviee 8 % 5 OPC UA Server OPCUAServer @AX-308
e F¥ Own Certificates — I| . Encrypted Application (not available) 1 |
o F¥ Trusted Certificates 4 ¥, Encrypted Communication AX-308EAOMA T
F# Unstrusted Certificates 5 web Server AX-308EAOMA LT
C# Quarantined Certificates
Certificate Settings X
Key length (bit) 3072 V

validity period (days)

OF=—

Cancel

Complete the OPC UA Server and Encrypted Application certificate.

@ Security Screen %

user

B o

Project

Issued for Issued by Valid from Valid until
orct ora 1970/1/2 L 08415 1974/1/2 £ 08:48:15
T T 1970/1/2 L 08:48:55  1871/1/2 L 08:48:55

fates
[ Quarantied Certificates

AX-30EADMATT
AX-308EAOMATT

AX-30BEADMATT
AX-308EAOMATT

1970/1/1 _+F 08:00:13
1970/1/1 L 08:00:13

1970/1/31_EF 08:00:13
1970/1/31_EF 08:00:13

Thumbprint
5C3F:
B3B82AZ600B664F +4B4EDEAS 1894
S08368D9F5 1A7CSDAIB 1670 7CE6TS)
08368095 1A7CDAIB 1670 7CE6TS)

Use Prosys OPC UA Client to establish an encrypted connection

Here with Prosys OPC UA Client 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
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1.
2.

3.

Launch Prosys OPC UA Client
In the picture below (U Disconnected, Enter the OPC UA Server IP address:
opc.tcp://192.168.1.5:4840.

@ Prosys OPC UA Client _ 0 %
Help
‘NewTab |+

+®
2®
[ )

Disconnected opcicp/#192.168.1.5 JB4E)| <+

Search Attributes and References | + @
L3 -

6 ReferenceType Target

Select server and connect

a

Select the connection encryption method 3 rear, Security Settings

Window (only supports Basic256SHA256) check Show only modes that are
supported by the server.

Help
‘ New Tab ‘ +
Disconnected opctcp/i192.168.1.5:4840 — urn:AX-308EAOMA1T:Delta%20Electronics%2C%20Inc..AX-308EAOMA1T:OPCUA Server v| - a &
Search Aftributes and References | +
- »
Type Target
I3 Security Settings X
Security Mode Security Policy
_) None oK
_) Sign
e Sign & Encrypt ! Cancel
e, Basic256SHA256
I / Show only modes that are supported by the server I
Select server and connect -
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4. Clickon @

Connect.

After, set the user account password > Apply, After setting,

click @
9 p
Help

‘ New Tab ‘ +

) Search

Select server and connect

Altributes and References i

3 user Authentication

_) Anonymous ) Certificate and Private Key | Apply

+

Usermname Administrator

Password ***

Disconnected opc.tcp://192.168.1.5:4840 — um:AX-308EAOMA1T.Delta%20Electronics %2C%20Inc. AX-308EAOMA1T.OPCUA Server

-

. ReferenceType

x

Cancel

Target
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5. Pop up the prompt window: no Server Allowed App Certificate.

Untrusted certificate error

The server does not acceptthis application’s certificate.
Error=Bad_SecurityChecksFailed (0x80130000) "An error occurred verifying security.”

X

Close

6. Back to the Safety fence page, there is an untrusted certificate

ProsysOpcUaClient in Quarantined Certificates, drag this certificate to Trusted

Certificates.

@ Security Screen X
User
Project

Devices

@ Security Screen X
User
Project

I Devices

@ | Information

l_»_'j = _j Device P
& Own Certificates {
C8 Trusted Certificates
i Unstrusted Certificates

@ || Information

] - @

8] Unstrusted Certificates
[% Quarantined Certificates

L~
x
i

-
Infgf) Issued for lssued by Valid f;
e ProsysOpclaClient  ProsysOpclaClient -Imzn,rs;
-
Information  Issued for Issued by
LN Integration Objects’ OPC UA Client Integration Obje
[ ProsysOpcllaClient ProsysOpcllaClie

7. 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
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Prosys OPC UA Client - m} X

Help

| © opcussener@ax-308EA0MATT || +

Running opcicp:#192 168.1.5:4840 — urn:AX-308EADMA1T Delta%20Elecironi 20 EADMA1T . OPCUA Server v x B i Administrator

Aftributes and References | +
NIo) & =  Fiters (3 58]  Browse Direction Forward v
M Types - q
» @ 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
User: guest (No write permission)
Prosys OPC UA Client -~ O X
Help
f OPCUASeNVer@AX-308EAOMATT ]+
Running op 192.168.1.5:4840 — urn:AX-308EAOMA1T-Delta AOMA1T-OPCU. + X ﬁ Quast}
Search Aftributes and References | DataView X | +
v I Ovjects : Subscription Enabled v/ Publishing Interval (in milliseconds) 1,000 Subscription Settings...
¥ ¢ DeviceSet - —
v ACI0BEAOMAIT # Nodeld DisplayName Value DataType SourceTi ServerTi StatusCode MonitoringMo... Graph

¥ iy Resources
v ‘ 1

false Bool

Boolean
Boolean

29.05.2020 01:2
29.05.2020 01:: .
29052020 01:29:

29.05.2020 01:29:.
29.05.2020 01:29:...
29 052020 01:29

GOOD (0x
GOOD (0x.. Reporting
GOOD (0x___Renodi

Reporting

Error

Diagnostic Info:

Write failed: Error=ServiceFault Bad_UserAccessDenied (0x801F0000) “User does not have permission to perform the requested operation.”

X
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6.3.7 PROFINET

CODESYS PROFINET version 4.3.0.0 is supported in AX-3 series controllers version
1.0.5.7 and later, except the AX-332 controller.
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Chapter 7: HMI Interactive
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7.1 Overview

DIADesigner-AX supports exporting variables to DIAScreen. You can define the
variables in DIADesigner-AX, export the symbol configuration XML file and import
the XML file to DIAScreen to communicate between the controller and Delta HMI

functions.

For more information about Symbol Configuration, see CODESYS Development

System > Working with Controller Networks > Symbol Configuration.

Note: HMI Tag sharing is supported only for the DOP-100 series.
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7.2 Export the symbol configuration file

You can export variable information to an XML file for the OPC UA protocol to read
variables.

To export the symbol configuration file

1. On the Devices pane, right-click Application, and then select Add Object >
Symbol Configuration.

2. Inthe Add Symbol Configuration dialog, select Include comments in XML
and Support OPC UA features, and then click Add.
For more information about the settings, see CODESYS Development System
> Reference, User Interface > Objects > Object 'Symbol Configuration'.

You can only add one Symbol Configuration in the same application.

Devices * 0 X
=3 Untitled! -
= m Device (AX-BxxEPD Series)
o Hardware Configuration
= ﬁ. Network Configuration
A, EtherCAT Filter
=2l PLC Logic
=1} Application
@ o
m Library Manager
B pLC_PRG (PRG)
- :|Symbol Configuration
= @ Task Configuration
8 EtherCAT Task
= @ MainTask
& PLC_PRG
m EtherCAT_Master (AX-8xxEP0 Series EtherC
+-& Builttn
2 SoftMotion General Axis Pocl

_ _ . [** Build
3. On the Symbol Configuration page, click or press F11, and then

select the respective variables in the symbol list.

RG & Trace 4] Device 4] ASDA_A2_E_CoE_Drive @] visualization @ on ® 2 Symbol Configuration X~
[ view ~ I[*_‘]Buid ||§g,smngs * Tools ~

Changed symbol configuration will be transferred with the next download or online change

Symbols
+-[7] [§] Constants

(B v

+
& |E] IoConfig_Globais
%
+

Access Rights Maximal Attribute Type Members Comment

£] loConfig_Globals_Mapping

e e e e

[E] PLc_PRG Symbols Acces
*-[7] |E] Constants
ENFISIET [ |

+ [E] 1oConfig_Globas
+ g] IoConfig_Globals_Mapping
[ [E] PLc_PrRG

398



Chapter 7 DIADesigner-AX

_ .. [**Buid
4. Generate the current XML file by clicking .

5. If there are multiple applications under the same device, to generate the symbol
configuration XML file of the active device, do the following:

1. On the quick access toolbar, select the active application.

File Edit View Project Build Online Debug Tools Window Help

EE S dh oL 44 00 O | & |Appiication [Device: PLC Logic] |=

2. Do one of the following:

e C(Click £ next to it.

e Press F11.

e On the quick access toolbar, select Build > Generate code.

The XML file will be stored in the same folder as that of the project. You can
check the file path from File > Save project as.

You can also find all the XML files in the .tgs file.
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7.3 DIAScreen with AX-8 Series

1. Launch DIAScreen.

Result: DIAScreen displays the home screen as shown in the following figure.

Version: DIAScreen-0.3.105.6695
HMI Model: PAC series, PAC_IPC_AX 65536 Colors

Description

1.dpa

Version: DIAScreen-0.3.105 8685
HMI Model: DOP-100 series, DOP-107EG 65536 Colors

Description

dpa

Version: DIAScreen-0.3.105.6695
HMI Model: PAC series, PAC_IPC_AX 65536 Colors

Description

C:Wsersvishnudevi govindasa\Documents\PACT dpa

Version: DIAScreen-0.3.105 8685

HMI Model: PAC series, PAC_IPC_AX 85536 Colors

2. Click New file.

Result: A Project Wizard window displays as shown in the following figure.
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E:E H:I_
AX seres = Uade Tipe Resolubion  Color
AXB Linux_Serles 1024 * ... B5836 C...
AXE _Windows_S.,. 1024 " ... 65536 C
Progect Name Mo
Sorens Mime Soeen_1
Sarem Xo 1
Prmier £ NULL
Swyatem meen lenrrage English o
HL I Potaten ] v dagoer
Resolution Cuatom w 1024 |« | TEd
Nemt Camcel -

3. Select AX series in Series and AX_IPC_AX Model in Model Type.

Set the following settings in the new project wizard window:
e Select AX series from the drop-down menu of HMI series.
e Select AX8_Windows_Series in the HMI List.

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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i File View Tools Options

e
—

Project Name:
Screen Name:
Sereen No.

Printer:

HMI Rotation:

Resolution:

System mens language:

E—
| PAC series = Model Type Resolution _ Color

PAC_IPC_AX 10247768 65536 Colors

/ PAC_IPC_INP 10247768 65536 Colors

[ MewHMI
[ Screen_1
[1
& NULL ”
English v
0 v degree
Custom w| [r024 ]s [788 ]
Back Next Caneal Finish

5. Enter controller details and communication parameters and click Finish.

Result: ACommunication Settings displays as shown in the following figure.

Note: Use New Network Link ¢ to add Ethernet if required.

Project Wizard

Ci ication Settings

- .
Ethernet1

Device  Localhost
s [2

00-EtherLink1

Controller [ TCPIP

Communication Parameters

HMI Station

Controfler TP :COM Port

Main  Extra
PLC Station
Password
Comm. Delay Time{ms)
Timeout(ms)
Retry Count 2

[ Optimize

Back Next

Cancel

Finish

6. Click New HMI in the screen.
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Result: User can view CODESYS in the project tree.

Project

=0 MewHRI

Ea--ﬁ Screen
EEI---jj Communicatian

@ Tag

5] Alarm

-] Recipe

.| B8] Histary Buffer

----- @ Multi-language
..... ‘@ Account Settings

..... A Configuration
..... | Text Bank
2% Picture Bank

X

B~

- Multi-language
- Account Settings
-# Configuration
7] TextBank

9 Picture Bank

® Codesys

= @] Program

(@] Main

0=
= NewHMI u
L 57 Sereen Symbols Type
-1 Communication &= Application
& Teg £-® GVL
5] Alarm % Varl BOO|
] Recipe ¥ Var2 INT
{m] History Buffer N Vard REAI

4 [ » ThisPC > Documents
Organize = New folder
£ Custom Office Templates
i:Qu\ck access HelpNDoc
& Docviments # (2] My Data Sources
¥ Downloads # My Received Files
&) Pictures » My Shapes
Project]
@ OneDrive Project2
B This PC Project3
9 30 Objects i
B Desktop Snagit
Ao WordToHelp
T Desktop - Shortcut
& Downloads [ samplel.Device.Application.xml
D Music

v |2 Untitled].Device Application.ml

v

File name: “

@ Sesrch Documents »p
- M ©
+| | Codesys XML Fite(rmi) -

Result: The Imported symbols appears on DIAScreen.
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: File Edit View Element Screen Tools

Languagel -

=-0 NewHM!
-[] Sereen

[]---jj Communication
4P Tag

----- [E] Alarm

[]-- Recipe

.[HB] History Buffer

----- @ Multi-language
----- ﬂ@ Account Settings
..... 2% Configuration

..... 7] Text Bank

----- 5% Picture Bank

Symbas Type
=~  Application
B GWL
----- aa ULINT
----- Axi1_MC_Halt_Aborted BOOL
----- Axi1_MC_Halt_Busy BOOL
----- Axi1_MC_Halt_ Decelera.. LREAL
----- Axi1_MC_Halt_Done BOOL
----- Axi1_MC_Halt_Error BOOL
----- Axi1_MC_Halt_ErrorlD SMC_ERROR
----- Axi1_MC_Halt_Execute BOOL
----- Axi1_MC_Halt_lerk LREAL
----- Axi1_MC_Power_Busy BOOL
----- Axi1_MC_Power_DriveSt..  BOOL
----- Axi1_MC_Power_DriveSt..  BOOL
----- Axi1_MC_Power_Enable BOOL
----- Axi1_MC_Power_Error BOOL
----- Axi1_WC_Power_ErrorlD SMC_ERROR
----- AXi1_MC_Power_Regul...  BOOL
A4 RAS, Mmoo Dol 0o L TaYall

8. Use any of the buttons on the element and double-click the element.

Example: The Set to on button shown in the following figure.

Note: User can choose the CODESYS parameter to connect with the element.

B e at et
P T

-k

5 Poia beca .

e
T

ET— N D Type PR

L amrngn | - | Contealer : TCAE

Hommied eyt nsl My (I Ty

et 55 0O

9. Select CODESYS in Link.

Result: CODESYS is linked with the element.
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Input o 7
Link: Codesys w :I
m Codesys Symbaols H
(® Device (Word) Symbos Type
Device (Bif) = Application -
B-  GVL
Internal Memory ( . aa ULINT
i o Axi1_MC_Halt Aborted  BOOL
Internal Memory ( o Aoi1_MC_Halt_Busy BOOL
Constant o Mod1_MC_Halt_Decelera.. LREAL
Axi1_MC_Halt_Done BOOL
- Axi1_MC_Halt_Error BCOOL
. Axi1_MC_Halt_ErrorlD SMC_ERROR

Signed Diecimal e Mad1_MC_Halt_Execute BOOL
o Aoi1_MC_Halt_Jerk LREAL
Unsigned Decimal o Axi1_MC_Power Busy BOOL
Hexadecimal A 1_MC_Power_DriveSt..  BOOL
Axil_MC_Power_DriveSt.. BOOL
Axi1_MC_Power_Enakle BOOL
Axi1_MC_Power_Error BOOL

Aacid RAT Nemnssme Covemell Cha™ CODMD A

£ >
Cancel

10. After configuration screen, click Download and choose the model to download

the screen.

@ DIAScreen - NewProject - [Screen_1]

: File Edit View Element Screen Tools Options Window Help

=l % NN QR - 0x 2RQ @ ¢ Language1

e Jvai IR ARA A B LY e

ARE-DAaNS2@BENN MR 4 [

« [0 Kl State selection. ~ [P 4] (& [24 =‘E§'

[l PAC-AX V1.0061.7 - X

Servo_ON/ OFF MoveRelative_Run Halt_Run Stop Servo_ON @

Jddom

MC_MoveRelative_Distance I 0 J MC_Halt_Deceleration lf J
MC_MoveRelative_Velcity I 0 J MC_Halt_Jerk 1 0 J
MC_MoveRelative_Accleration I 0 J
MC_MoveRelative_Deceleration I 0 J
MC_MoveRelative_Jerk I 0 J

Actual Position ] 0 '
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7.4 DIAScreen with PLC AX-308E Series

1. Launch DIAScreen.

Result: DIAScreen displays the home screen as shown in the following figure.

L 3 Version: DIAScreen-0.3.105.6595
New file
+ HMI Model: PAC series, PAC_IPC_AX 65536 Colors

Description

Open fie

Recent opened file

example
WVersion: DIAScreen-0.3.105 6695

HMI Model: DOP-100 series, DOP-107EG 65536 Colors

Description

Version: DIAScreen-0.3.105 6695
HMI Model: PAC series, PAC_IPC_AX 65536 Colors

Description

C:\Usersivishnudevi.govindasa\Documents\PACT.dpa

Version: DIAScreen-0.3.105 6595

HMI Model: PAC series, PAC_IPC_AX 65536 Colors.

2. Click New file in the screen.

Result: A Project Wizard window displays as shown in the following figure.

g

Wodel Type Resolution Calor (e
10360 480 * 272 65838 Colors
103Wa 480 7 272 65838 Colors
105Ca 320234 G5538 Colors
1W0TBY 800 * 480 65538 Colars
WTCY 600 * 480 65538 Colars
1070V BOO * 480 B5538 Calars
WTEG B00 * 600 B5538 Calars
107EV 80O * 480 GEEIE Colors
W07 800 * 480 65538 Colors
107y §00 * 480 B5536 Colars
081G 800 * 600 G5538 Colars
1NCG 800 * 600 G5538 Colars
100e 10724 * AN ARRIA Malare o
Project Mame: HewHMl
Sersen Name: Screen_1
Sereen No. 1
Printer: 2u NULL d
System mem lasguags: English w
HLI Rotation: [] w|  degres
ah =) cms [ e

3. Select DOP-100 Series and the Required Model type in HMI list. Click Next.
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Result: A Project Wizard window displays as shown in the following figure.

Project Wizard

E Commuscaton st

,, Device | Locathost

COoM1 —

Lol

- | Dewi

com2

Ethemet1

Back Next Cancel Finish

4. Click Ethernet1 > _+icon. Select CODESYS in controller. Click Import.

Project YWizard
Commmancatam St
Device Localhost
COMA
* =
-'c- oo et k! | Comolr  #Delta OVP TCP 9
Commuechliog Parmeten
[ HMIE Station °
oco'” Comtroller [P 100M Pest 192188 . 0 w0 A
- -
Emematt
PLIC Station 1 E
| — 124357
Comsm. Dhelay Tompoa) o :
Tantem{ma) §O00 :
Reatry € ot =
b Optamng
Back S Canod Fimsh

5. Click Controller drop-down menu and click Open.
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|
| C
"1 4 | » ThisPC » Documents <] Search Documents y-l
'/@ Device  Locathos|
COoM1 Organize = MNew folder tE -~ [l e
Lo L= o
Custom Office Templates
@ 7 Quick access
00- EtherLink] HelpNDoc
comz 5| Documents My Data Sources
& Downloads My Received Files
o lE &=/ Pictures ,_-“—‘.My Shapes
Ethernett Project]
@ OneDrive
Project2
[ This PC Project3
J 3D Objects Project4
[ Deskiop Snagit
‘WordToHelp
|5 Documents
W Desktop - Shortcut
; Downloads = samplel.Device.Application.ml
& Music v = Untitled1.Device Application xml
File name: ~| | Codesys XML File(* xml) ~
Open Cancel
i ™
Back Next Caneel Finish
6 . Version DIaScreen-0.3.105 6699

7. Use any button to set the input.

Example: The Set to On is used in the following figure. Enter the required

details.

Click OK.
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Set to On
Previe Main lain-2 Text Picture Details lMacro Coordinates
Memory Style
|{EthﬁLj.nk1}l@ﬂpp]imtim.G\"L_l.VaE|
Foreground Color: —
Read Address:
Blinl: ~
|None IZ” No
Write Offset Address:
o v|
|None |Z|| Use Text Pic: No ~
Language:
Read Offset Address:
Languagel i
|Nme IZ”
Element deseription:
Set to On_001 |
q100% &G i language1 v
{16 [5| W Aral o FA5 AlA|A- ), [, () (| [ T ]|
i m M H
io- o State selection. |7 [F5 B = Tl et to On %
O screen 1 x [ Preview Twain T mainz Text Picture Details Macro Coordinates
=00 NewHMI [ Memory Style
I screen Write Addr
1 Communication e Address Style: Standard
& Tag |N"‘“ E|
] Alarm Foreground Color -
Reciee I ...
[FE History Buffer Input x
& Multi-language
. Account Settings State Link [EtherLinkt v |]
B ronnaten b
7] Text Bank Symbols Type |]
4% Picture Bank -5 Application ~
O DIATag Language: G-® GVL
] Program Languagel P % aa ULINT
[®] Main % Axii_MC_Hali_Aborted  BOOL
Project ) % Asit_ MC Halt Busy B00L
Element description: % Axil_MC_Halt_Decelera..  LREAL
m : Axi1_MC_Ha:l_Done 800L
Axit_MC_Halt_Error 800L
K Message |1 L W Axi1_MC_Halt_Execute BOOL
Message ¥ Axi1_MC_Halt_lerk LREAL
¥ Axi1_MC_Power_Busy BOOL
¥ Axi1_MC_Power DriveSt.  BOOL
¥ Axi1_MC_Power DriveSt.  BOOL
¥ Axi1_MC_Power_Enable  BOOL
¥ Axi1_MC_Power_Errar BOOL
¥ AX1_MC_Pawer_Regul BOOL i
& A1 T Drwer Ramcla  RONL A
@ < > 1
I =

8. After configuration screen, click Download and choose the model to download

the screen.
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@ DIAScreen - NewProject - [Screen_1]

: File Edit View Element Screen Tools Options Window Help

Sevo ON/OFF  MoveRelative_Run Halt_Run Stop Servo_ON @

20m

MC_MoveRelative_Distance I 0 IRl MC_Halt_Deceleration lfcl .

I 0 J MC_Halt_Jerk I 0 . _L
MC_MoveRelative_Accleration I 0 . J
MC_MoveRelative_Deceleration I 0 i J
MC_MoveRelative_Jerk I 0 _ —[

Actual Position I 0 1

MC_MoveRelative_Velcity
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7.5 Upload and 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

Upload

Follow the procedure to upload the Application file.
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.

s

Lo

M Manual

2. Click on Upload/Download.

411



Chapter 7

DIADesigner-AX

B pac-ax vio110.2

B/

System Setting Up/Download

System Info

HMI Doctor

3. Click on Transfer Mode: This item is for the Application file in the PLC used.

CODESYS Application file only supports Transfer Mode.

M pac-ax vignigs

PAC-AX e« ®™Aup/Download

. =) S (=)

Standard Mode Bypass Mode

Transfer Mode

X

ﬁHume

4. Click on the CODESYS tab.
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[ Pac-ax vi0110.2 - Py
PAC-AX -+ ®Mjup/Download &Back ﬁHome
Boot APP (*.app) @ ® Gateway IP 92.16 20 @
W axs Device
New.. E——”
E
Project Description
Boot APP
DOP supports USB flash drives.
Path
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
g Download the App. file.
E Upload the App. file.

5. Upload the App. File.

The App file can be uploaded in two Methods:
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Method 1:

Create .app file: Open the CODESYS project, click on Online > Create Boot
Application.

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

B 4 488 Login Alt+F8
Logout Ctrl+F2
Devicas | Create Boot Application
=18 Cooling Download
=[] Device (AX-BxxEPD Series) Online Change
o Hardware Configuration Source Download to Connected Device
+- A Network Configuration Multiple Download...
=-El] PLC Logic
= _E;|Apprmﬁun Reset Warm
m Library Manager Rezet Cold
@ Mation_PRG (PRG) Reset Crigin
@ PLC_PRE (PRG) Simulation
= @ Task Configuration )
Security 3
=g EtherCAT Task
H] Motion_PRG Operating Mode 3
=38 MainTask
& pLC_PRG

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 CODESYS 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.
[ pac-ax vio1102 - x

| copesys |
Boot APP (*.app)

@

WV AX8

. ©

PAC-AX e+ ®Mjup/Download

=

E

®Back ﬁ-Home

® GatewayIP  192.168.1.120 @o

W Device
[0382.CO0A] DESKTOP-8FFCUQ

(2]

Result: Displays file upload success message.
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[ pac-ax viotio2

PAC-AX ¢ ®3up/Download

| CODESYS
Boot APP (*.app)

|
®

@ Gateway IP  192.168.1.

oK

E

==
New.. DESKTOP-8FFCUO

@ CODESYS file upload successfully

Note: After the upload is complete, there will be more .app files in the path.

M PAC-AX, V101102 - X
PAC-AX e« ®™3up/Download oﬁack ﬁHome
| copesys |
Boot APP (*.app) @ @ Gateway IP  192.168.1.120 @
WV Ax8 W Device
Application.app gﬂ [0382.C00A] DESKTOP-8FFCUQ
New..
Download

Follow the procedure to download the .app file.
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1. Select the .app file to download.

2. Select the PLC device to be downloaded.

3. Click on download .

[ Pac-ax viono2

| CODESYS |
Boot APP (*.app)

@

W Ax8

Application.app

1

PAC-AX ¢ ®}up/Download

=
©

E

@ Gateway IP

W Device

[0382.CO0A] DESKTOP-8FFCUO

2

4. A message after the download is successful, the newly downloaded Application

program will run on the PLC.
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[ pac-ax, vion.2

PAC-AX ¢ ®3up/Download

CODESYS
Boot APP (*.app)

- X

SBack ﬁHome

@ ® GatewayIP 1921681120 @)

W axs
Applicat
New..

Hint

@ CODESYS file download successfully

OK

X

DESKTOP-8FFCUO
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Chapter 8: Tools and configuration options
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8.1 Device Repository

How do | open Device Repository?

e Select Tools > Device Repository.

The device repository is used to manage the device description files installed in the

local system. You can also install a third-party device description file in Device

Repository and add the device to the project.

Use the following table to configure the device repository dialog.

Setting

Description

Location

Select the device repository directory on the local system and
the save location currently set.

Edit locations

Click to edit repository locations.

Select the manufacturers, and then the available devices will

Vendor
show.
Install Click to install the device description file.
Uninstall Click to remove the selected device.
Export Click to export the device description file.
Details Click to show detailed information of the selected device.
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8.1.1 Install device description file
Use the following steps to install device description file.
To install the device description file

1. Select Tools > Device Repository.

Tools | Window  Help
B Package Manager...

ﬁ] Library Repository...

Device Repository...

[i] pository
Yizualization Style Repository...

& tyle Repository

W

|

License Repository...

License Manager...

Scripting 3
Firmware Update

Customize...

Options...

Import and Export Options...

2. Inthe Device Repository dialog, select System Repository as the location,

and then click Install.

¥ Device Repository X

Location | System Repository v Edit Locations...
:\ProgramData\Delta Industrial Automation\DIAStudio\DIADesigner-AX\Devices)

Installed Device Descriptions

String for a full text search ‘ Vendor | <All vendors> v Install...

Name Vendor Version Description
+- (i peta cnC

+ I:j Delta Localbus Master
+ IB Fieldbuses

+ Ijj Function Cards
+

+

&

+

[@ 1/0 Modules

[ Pics

G Power Supply Modules
9 SoftMotion drives

Close

3. Inthe Install Device Description dialog, select the file type (recommend
selecting Automatic detection), and then select the file to be installed and click

Open.
After the installation, you can find the new device description file under the device
component it belongs to, and it is available when you add this type of device to the

project.
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8.2 Library Manager

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, the version manager will facilitate updating the
latest library.

In addition to the pre-installed system and motion control libraries, users can also

create and edit more libraries.

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.

Devices ~ 8 % | () Ubrary Manager x -
=3 Untitied9 ~| | (€3 Add Library < Delete Librar Properties ) Details | 5] Placeholders  (ff] Library Repository ) Icon legend...
-l oovce (v oA Name Namespace Effective version ~
W Hardware Configuration
= A Network Configuration . kool .
A, EtherCAT Fiter BB AT R = Ao
= &l PLC Logic - 2 R
= £} _Application L P pos
o

B Moton_PRG (PRG)

-

= 0 SysMem, 3.5.12.0 (System) [=] mputsioutputs graphical Documentation
5] SysMemalocData

EtherCAT | ot
(Dot Locabis. Haser Pk Loce E)fsysencre ]

= ' softMotion General Axis Pool

FUNCTION SysHemCmp

o 5] sysMemcpy Name Type Inherited from  Address  Initial  Comment t
& SM_Drive_Virtual (SM_Drive_Vir i] SysMemForceswap _*’ s ta
@& DMC_Encoder (DMC_Encoder) E
= Buitin_10 (Bult i’; e . 5] SysMemFreeData | % paufrer1 POINTER TO BYTE ‘Addres of first memory ares (buffer 1)
& oo (D‘[O) & 8] sysMemGetCumentrieapSize |4 pauffer2 POINTER TO BYTE ‘Address of second memory ares (buffer 2)
(5] SysMemisvalidPomter * udCount _XWORD Number of bytes to be compared

(2] sysMembiove
E] SysMemReallocData
\E] SysMemset

[] sysMemsSwap

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 input/output, graphics and files of the module selected

in the tree structure.
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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.

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 % Delete Library | ™ Properties 73 Details & Download Missing Libraries | 5] Placeholders mubrary Repository (@ lcon legend...

-

Name

Namespace Effective version  #

B
-
[L CAA Memory, 3.5.12.0 (CAA Technical Workgroup) MEM 3.5.12.0
+ | CAANetBase 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
|0 5
-
¥
-
+- |
<

Project

Description

Display in gray
font

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.

Properties

This command opens the properties dialog box for the library
selected in the library manager.

Details According to controller and fieldbus classification
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Project Description
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.

Library
Repository

To install or uninstall the library and define the address of the
library.

Icon legend

The meaning of icon legend information

8
(9,

unsigned library is referenced.

Library signed with a trusted certificate

A library signed with a trusted certificate, but at least one

|

Library signed with private key and token

L Unsigned libraries, or libraries signed with untrusted or
expired certificates. For untrusted certificates, trusted certificate

commands are provided in the context menu.

Defined as optional and currently unavailable library

Library being determined

§ (@

There is currently no license library for a valid license

n

The library symbol of the library that cannot be loaded
because the signature (encryption) cannot be verified.
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8.2.1 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.

i) Library Manager x
[E3 Add Library % Delete Library % 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) i

2=: (Miscellaneous)
+-- Application

3= Docs

:_ Intern

2=: gystem

R AT SR I SO

3= Use Cases

Find...

Group by category

Library Profiles... Close

v T i n r =Y Lrreyy

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

Install screening procedures:

o Compile CODESYS library file (* .compiled-library).
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Project Description
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

Opens the default dialog box for saving library projects to
E t the local file system. The file type isLibrary files (*.library),

Xpor
Compiled library files (*.compiled-library), or Compiled

library files (*.compiled-library-v3).

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
Details o Created: Date of creation
o Change: Last change date
o Last Visited: Date
o Attributes

e Attributes

For the selected library, the dependency dialog box will

open, showing dependencies on other libraries. Display the
Dependiencies P gcep Pay
title, version and company referenced by each library.

References that function through placeholders will be
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Project Description

displayed according to the following syntax: #<placeholder

name.

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.

m Library Repository X

Location | System ~ Edit Locations...
(C:\ProgramData\CODESYS\Managed Libraries)

Installed libraries: Install...
Company (Al companies) e

5= (Miscellaneous)
+-: Application

<~ Docs
:_;_Intern

5. System

oo

=
+-- Use Cases

Find...
Group by category
Library Profiles... Close

After the installation is complete, the new installation library will appear in the

resource library.
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i Library Repository X
Location System v Edit Locations...
(C:\ProgramData\DIADesigner-AX \Managed Libraries)
Installed libraries: i
Compan All i
pany | (Al companies) = Jninstall
+ L- DL_LogDmp ectronics Inc ~
= = z Export...
#- - DLLRC  DeltaElectronics i
#- [l DL_MemRW  Delta Hlectronics Inc
+- (I oL_ModbusComMaster
+ - I DL_Modbus TCPMaster F
=- I oL_MotionControl  Delta Electronics inc
0.5.5.0
|L Find...
[ 05.L0
+- [l DL_MotionControllight  Del/ta Sectronics inc Detais...
+ L. DL_MotionControl_Bror  Defta Flec ]
& Ml Nt Mow  Dalta Elactranice b v Trust Certificate
|
Group by category e
Library Profiles... Close

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.

(fiffl Library Repository X
Location | System v Edit Locations...
(C:\ProgramData\DIADesigner-AX\Managed Libraries)
Installed libraries: Thatal..
Company  (All companies) vi =
L 0.5.5.0 A
() 05.1.0 gt
+- [ pL_MotionControllight Dtz Slectronics Inc
= L. DL_MotionControl Emor  Delfa Electronics inc
L 0550
[ 05.10
+ L.DLﬁan Delta Electronics Inc =
+ - Application
o Docs Details...
+ 1 Intern
g W v Trust Certificate
Group by category ==
Library Profiles... Close
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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.

m Export Library

“— v 4 <« Runtime Workshop » Motion

Organize « New folder

J 3D Objects A Name
I Desktop

% Documents
; Downloads
Jﬁ Music

= Pictures

B Videos
‘wm Local Disk (C:)
- Local Disk (Dz)

¥ Network
v £

v O Search Motion

Date modified

s match your search.

X

P

Type

File name: | DL_MotionControl_Error.compiled-library-ge33.compiled-library

~ Hide Folders

Save as type: Compiled library files (*.compiled-library)

Save

Cancel
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8.2.2 Add a library

The following example shows how to add the Util library to the application. The user

can add various libraries to use in the device in this way.

1. Double-click the library manager in the project tree, and the library manager

will open in the editor

2. Select Add Library to open the dialog box for adding a library.

m Library Manager X
_Add Library < Delete Library | Properties 35 Details | 5] Placeholders mLibrar}f Repository I@llconleg

Add Library

String for a fulltext search...

Library Company
# 2= application

+ = Docs

& gEUseCases

58

]

: - (Miscellaneous)

Advanced... Cancel

Project Description
In the row above the library list, search for the library
Search for _ _ _
name or library module by entering a string
Function Library Appropriate libraries installed in the resource library
The company Creator of the library
Advanced Open the advanced add library dialog
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Project Description

Note: It is recommended to be familiar with the
related functions of the library before using the
advanced add library

Category View "=

3=

Display library category

List VievJ = List libraries in alphabetical order

Show advanced library

Show all available libraries

Click the Advanced button in the Add Library window, and there will be two tabs:

Function Library

and Placeholder.

e Function library tab

il Add Library X

|String for a fulltext search... |

Company

Library  Placeholder

(All companies) e

o) e} ) ) o ) B

: - Fieldbus -
= CAN

=: Ethernet/IP

=2 Modbus

= PROFIBUS

]

]
_ Intern
<

=: PROFINET

[ CommFB  3.5.15.0 35-Smarts 03
| IoDrvCIFXProfibue  3.5.15.0  35-Smart Software Solutions Gi

Group by category  [] Display all versians (for experts anly)

Library Repository... CK Cancel

Project

Description

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
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Project Description
Checked: Display all versions of the library. "*" means the

latest version available in the repository

Show all versions | Unchecked: Only the latest version of the library is

displayed. In this display, hold down the Shift key to select

multiple libraries

Detailed Details of library modules

Lib Inventory storage dialog box. More libraries can be installed
ibrar
Y to the local system.

e Placeholder tab

I'il Add Library

String for a fulltext search... |

Library ~Placeholder

Placeholder name | vl

Default library

Company | (All companies) ~

== (Miscellaneous)
== Application
== Intern

== System

EIEIIEIEIIEIEIIEIEIIEIEIIEIEII

= Use Cases

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

Library Repository... 0K Cancel

Project Description

Enter a valid placeholder name read from the currently
Placeholder name | accessible device description or select it from the drop-

down menu

Company Filter the list by supplier

Checked: the library is classified and displayed in a tree
Group by category
structure
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Project Description

Unchecked: Display libraries in alphabetical order in the

plane structure

Checked: Display all versions of the library. "*" means the
latest version available in the repository.

Show all versions | Unchecked: Only the latest version of the library is
displayed. In this display, hold down the Shift key to select

multiple libraries

Detailed Details of library modules

When the defined device is not available, CODESY'S will
Library use this library. This will compile the current project

correctly.

3. Enter the string Util in the search box in the Add Library window to browse the
library, click the Util library, and then click OK.

Add Library X

util 2= = |3
Match Library
| |uul

Advanced... Cancel

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]
@Add Library < Delete Library | 5 Properties 73 Details | 5] Placeholders m Library Repository @ Icon legend...

Mame MNamespace Effective version

H-[& SysTime, 3.5.5.0 (System) SysTime 3.5.50
-2} SysTypes2 Interfaces, * (System) SysTypes 3.5.4.0
SM3_Robotics_Visu = SM3_Robotics_Visu, 4.5.1.0 (35 - Smart Software Solutions GmbH) SM3_Robotics_Visu 4.5.1.0
SM3_Transformation = SM3_Transformation, 4.6, 1.0 {35 - Smart Software Solutions GmbH) TRAFO 4.6.1.0
SML_Basic = SML_Basic, 4.5.1.0 (35 - Smart Software Solutions GmbH) SML 4.5.1.0

Standard = Standard, 3.5.15.0 {(System) Standard 3.5.15.0

utll = util, 3.5.15.0 util 3.5.15.0
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8.2.3 Attributes
After selecting any library in the library manager, the property button will be enabled.

*Note: It is recommended for people with professional knowledge related to library

development to use.

Properties - #SM3_Basic X
General:
Namespace: 5 Sic] ‘

Default library: lSM3_Basic, * (35S - Smart Soﬂwa‘

Visibility:

[] 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).

Cancel
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
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Project

Description

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.
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Project Description

Optional The selected library is considered an optional library. When
downloading a project that references the library, even if
the library is not available in the library repository, no errors

will be reported.
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8.2.4 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

Name 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 (3S - 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 TickUtl 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 CmpAsyncMar, 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 CmpEventMgr, 3.5.14.0 (System) Resolved by device
< >
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 | CmpApp, 3.5.15.0 (System)
Other versions of CmpApp
3.5.140
3.5.13.0
Other library...
Placeholder device type:
Info

Device analysis: Solve by device description
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Project Description

o 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.

440



Chapter 8

DIADesigner-AX

8.3 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.

9 Package Manager

Currently installed packages

Name Version Installation date  Update info
#* copEesYs SoftMotion 4.6.1.0 2020/10/5 Free version 4.8.0.0 available!

[ pisplay versions Search updates in background

Refresh Sortby | Name

License info

Searching...

Install...

Updates

Search Updates

CODESYS Store

CODESYS Store

Close

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

o File

e Function table, toolbar, keyboard shortcuts and view configuration extension

e Description module
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e Complete menu configuration of special profile

e Complete toolbar configuration for special profile

e Complete keyboard configuration for special profile
e Options

e Library configuration

9 Package Manager *

Currently Installed Packages

Refresh Sortby  Name v Install...
Name Version Installation date ~ Update info
@ Ax-8xxEPO Linux Series 1.0.0.0 2020/9/1
B 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
P Delta_AX-308EAOMA IT_Package 0.40.3.0  2020/7/16 iphea
P Delta_MotionControlLight_Package 0.5.5.0 2020/9/30 Search Updates
& 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

< >

[] Display versions Search updates in background Close

Project Description

The list of installed packages includes: name, version,

_ installed data, update information, authorization
Currently installed
information. If the package comes from the CODESYS

Packages o _ _
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
Install package to install.

The standard file types are *.package.
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Project Description
After selecting the package, the installation steps are
shown as follows:
» Installation-License Agreement
Show package checksum in installation protocol
dialog.
Only displayed if the package contains a license
agreement.
o Choose installation type
o Full installation: install all components
o Typical installation: install the standard set
from the components defined in the package
» 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
Uninstall » If the display version is activated and user select the
highest level package node, CODESYS will uninstall
all versions of the selected package
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
Petails o Name: The name of the package
o Version
o Checksum: packaged SHA-1 CRC

443



Chapter 8

DIADesigner-AX

Project

Description

o Supplier

o Copyright

o Description

o Installation date

o License Agreement

Updates

Search Updates

Every time the programming system is started, CODESYS
automatically searches for updates every hour.

Download

Install the update package with the help of the dialog
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.

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.

Open Tools > Package Manager.
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Tools | Window Help

Package Manager...

=P R g

Library Repository...

Device Repository...

Visualization Style Repository...

License Repository...
License Manager...
Scripting

Firmware Update

Customize...
Options...
Import and Export Options...

2. Click Install, select the package user want to install and open it to install.

3.

¥ Package Manager

Currently installed packages

Refresh

Sort by

Name

~ Install...

Name Version  Installation date
9 CODESYS SoftMotion 4.6.1.0 2020/10/5

Update info
Free version 4.8.0.0 avaiable!

License info

Searching...

Updates
Search Updates

CODESYS Store

CODESYS Store

[] pisplay versions Search updates in background

Close

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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T < Local Disk (D) » DIADesigner AXV1.2 » v Search DIADesigner AXV1.2 0o
Organize « MNew folder =~ H @
A
[ This PC

) 3D Objects = @
I Desktop

Documents gl =
& Downloads Update § AX-308EADMATT

Series_1.0.1.4.pac
Jl Music kage
=/ Pictures
B Vvideos

e Local Disk (C:)
- Local Disk (D:)

=g https://ideltain.c

[} Metwork w
File name: | AX-308EAOMAIT Series_1.0.1.4.package V| Package (*.package) w
(¥ Installation - Choose Setup Type X

MotionControl_ReleaseV1.0.0.0_20201008 [1.0.0.0]
-
Please selectthe typeof setup youwould liketo perform. D

() Complete setup
All package components will be installed.

(® Typical setup
The most commonly used package components will beinstalled.

Cancel ; Next >

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.
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9 Package Manager X

—Currently installed packages

) o
Refresh | Sortby |Name >l | Install... : [

Name Version Installation date  Update info | uninstall...

& CODESYS SoftMotion 46.1.0  2020/10/5 Free version 4,8.0.0 available!
f | MotionControl_ReleaseV1.0.0.0 20201008 | 1.0.0.0  2020/10/12

Details...

—Updates

Search Updates |

— CODESYS Store

watiog__|

CODESYS Store

< >

] Display versions ¥ Search updates in background Close |
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8.4 Startup Command
How do | open Startup Command?

e On the Devices pane, right-click the controller and then select Startup
Command.

e Select Tools > Startup Command.

Startup Command supports configuring and generating different commands to
a .PLCCmd.ini.scmd file and saving it to a portable device. Once the portable device
is attached to the controller, the command will be run after a restart of the controller.

Supported device:

o AX-3

o AX-8 series controllers (Linux operating system only)

Note: AX-8 series and AX-332 controllers only suggest using SD memory card as

pull [

the portable device. For the AX-332 controller, you need to open the cover

to find the hidden Micro SD slot. For more information about inserting a memory
card, please refer to AX-3 Series Operation Manual.

Use the following table to configure the Startup Command dialog.

Setting Description

Click to open the Command dialog to add or insert
+
L

commands.

Click to open the Template dialog to select the
N command template.
= Click to export the command configuration file.
(& Click to import the command configuration file.

Append Command Select to add commands.

Select to insert commands before the selected
Insert Command
command.
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Setting

Description

Restore Application

from Current Controller

Select to restore the application file from the current
application to the controller.

Restore Application
from Portable Device

Select to restore the application file from the portable
device to the controller.

Restore Source from
Current Project

Select to restore the source file from the current project
to the controller.

Restore Source from
Portable Device

Select to restore the source file from the portable device
to the controller.

Reset to Factory
Settings

Select to reset the controller to the factory settings.

Backup Application

Select to back up the application file from the controller
to the portable device.

Backup Source

Select to back up the source file from the controller to
the portable device.

Firmware Update

Update the controller firmware from the portable device.

Keep

Select to always run this command.

Execute Time

Clear Keep and enter Execution Times (1-65536).
After running the number of times you defined, the
command will be deleted.

Exit

Select to stop and exit after running this command.
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8.4.1 Add and generate commands

Use backup and restore commands to save and recover the file in case of an
unexpected data loss, or to transfer files from one controller to another. Use the
firmware update command to update the controller firmware via the file in the
portable device. Use the reset to factory settings command to delete all the data and
settings in the controller.

Prerequisites
e The portable device is attached.

To add backup or restore commands

1. Open the Startup Command dialog.

+

2. Click

3. In the Command dialog, select Append Command, and then select the
backup and restore commands.

4. Click OK.

5. In the Startup Command dialog, set up the execution of the command via
Keep, Execution Times, or Exit.

6. (optional) Click ? to precompile commands to check the required space, and
verify errors if any.

7. Click Generate. The command file is generated in the portable device.
Note: Only the FAT32 format portable device is supported. A message will ask
you to format your portable device to FAT32 if it is not. You can follow the
steps to format it.

8. Attach the portable device to the target controller. The command will be run
after a restart of the controller.
Note: Make sure the restore file exists before running the command to restore

the application or source file from the portable device.
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When you select Restore Source from Current Project, you can also add the
additional files.

To add additional files

1. Open the Startup Command dialog.

+

2. Click

3. In the Command dialog, select Append Command > Restore Source from
Current Project, and then click OK.

4. In the Startup Command dialog, in the Settings column, click Additional
Files.

5. In the Additional Files dialog, select the files and then click OK. These
settings are synchronized with Project > Project Settings > Source
Download > Additional Files, and can be saved with the project.

To add the Update Firmware command

1. Open the Startup Command dialog.

+

2. Click

3. Inthe Command dialog, select Append Command > Firmware Update, and
click OK.

4. In the Startup Command dialog, in the Settings column, click = , select the

firmware package file, and then click Open.

5. In the Startup Command dialog, set up the execution of the command via
Keep, Execution Times, or Exit.

6. (optional) Click ? to precompile commands to check the required space, and
verify errors if any.

7. Click Generate. The command file is generated in the portable device.
Note: only FAT32 format portable device is supported. A message will ask you
to format your portable device to FAT32 if it is not. You can follow the steps to
format it.

8. Attach the portable device to the target controller. The command will be run
after a restart of the controller.

9. After the firmware update completed, restart the controller again.
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To add the Reset to Factory Settings command

1. Open the Startup Command dialog.

2. Click L :

3. Inthe Command dialog, select Append Command > Reset to Factory
Setting, and click OK.
All the data and settings in the controller will be deleted after running this
command.

4. In the Startup Command dialog, set up the execution of the command via
Keep, Execution Times, or Exit.

5. (optional) Click ? to precompile commands to check the required space, and
verify errors if any.

6. Click Generate. The command file is generated in the portable device.
Note: only FAT32 format portable device is supported. A message will ask you
to format your portable device to FAT32 if it is not. You can follow the steps to
format it.

7. Attach the portable device to the target controller. The command will be run
after a restart of the controller.

8. After running the command, restart the controller again.
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8.4.2 Add and generate template commands

The template command provides you with two command combinations that are
convenient for widely used situations. Select one of the following options if you want

to apply the application or source file to another controller.

e Backup & Restore Application

e Backup & Restore Source
Prerequisites
e The portable device is attached.

To add and generate template commands

1. Open the Startup Command dialog.

T

2. Click

3. Select one of the templates, and then click OK.

4. Click Generate. The command file is generated in the portable device.
Note: only FAT32 format portable device is supported. A message will ask you
to format your portable device to FAT32 if it is not. You can follow the steps to
format it.

5. Attach the portable device to the controller to back up the file.

6. Attach the portable device to the other controller to restore the file.
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8.4.3 Import and export commands
You can export and import the command configuration to an XML file.
To export commands

1. Open the Startup Command dialog.
2. Add the command.

3. Click = .
4. Enter File Name, and then select a path to save the command configuration
file.

5. Click Save.

To import commands

1. Open the Startup Command dialog.

~

2. Click - , and select the command configuration file to be imported.
3. Click Open. The commands will be listed in the Startup Command dialog.
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8.5 Resource M

onitor

How do | open Resource Monitor?

Select Tools > Resource Monitor.

Resource Monitor is only available when there is a project with AX series

controllers.

Use Resource Monitor to monitor the controller CPU usage in real time and the

variable usage, such as the size of variables assigned to different storage areas.

v
Application [Device: PLC Logic] - = E > [BE| =
[ Device Resource Monitor X -
~Select device and applications ACPU Usage
Device v _
PLC load average: 2% Raise alarm wihen any of the PLC Core load exceeds: 80 | % (1~89)
Selectall [ Unselectall CorelD: o 1 2 3
Application PLC Core load: 6% 4% 0% 0%
A Compile Information
Compile
[ Hide chart 100%
Unit: BYTE
80%
60%
267247788 130960/ 130960 524177 04842 524220
0%
20%
. 18772 | 12 | 12 | | | 101 | |l o
Data & Code %I %Q %M Retain Persistent
Availzble [l Used
Display by area | All v Display by status | All v B O only show user-defined variables
Address Range Scope Name Data Type Status  Size (BVTE)
%MB121-%MB524287 [& 524167
%MB10-%MB110 Application. MOTION_PRG Copy_of_Copy_of_newV ARRAY [0..100] OF BYTE [
%MBO-%MBS [6 1w
9%1B20-%1B120 Application. MOTION_PRG nevVarl ARRAY [0..100] OF BYTE [
%IB121-%IB131071 Application [& 130951
%IB10-%1B110 Application. MOTION_PRG neviVar ARRAY [0..100] OF BYTE [
%IB1-%189 Application [s 9
%IB0 Application. IOCONFIG_GLOBALS_MAPPING map_9573b7e3_edac_4 BVTE R 1
Anolication IMPLICTT _DEFINITIONS. BOLL_1760_START L BOINTER TO RYTE (Y
Messages - Total 0 error(s), 0 waming(s), & message(s) - X
Build - |©@ erorts) [® 0warning(s) [@ 6 messagetsl | X ¥
Description Project  Object  Position *
Generate code...
Generate global nitizlizations...
Generate code initisization. ..
Generate relocations...
€ size of generated code: 756852 bytes
& 5ize of global data: 146001 bytes
B o e B i sasTIO L De
ice user: Anonymous Lastbuid: @ 0 @ 0 Precompie o+ ‘i [ Program loaded Program unchanged Project user: (nobody) %)
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8.5.1 Monitor variable usage
Use the following steps to view the variable usage.

To monitor variable usage

1. On the Select device and application(s) pane, select the device and

applications that you want to monitor.

If you edit devices or applications on the Devices pane, it will be updated in

real-time on the Select device and application(s) pane.
2. On the Compile Information pane, click Compile.

All user-defined variables and system variables are monitored.

The following table lists the variable compilation information.

Item Description
Address range | Show the address range of 1%, M%, or Q%.
Show the location of the variable.
Scope
The scope format: Application name + Signature name.
Name Show the variable name.
Data type Show the variable data type.
Show the usage condition of the address.
e L5:Used: There are variables assigned to the address.
o L&: Available: No variables assigned to the address
Status
within this range.
« [ : Conflict: Different variables are assigned to the
same address.
Size Show the variable size or the size of the address section.

On the Compile Information pane, you can:

e Double-click the variable in the table to see where it is being used.

o Filter the variables by area or status.
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e Search the variable by the variable name, address range, or scope.
e Select Only show user defined variable to filter out the system variables.

e Select Hide Chart to hide the bar chart to expand the variable table.
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8.5.2 Monitor the online controller CPU usage
Use the following steps to monitor the controller CPU usage when online.
To monitor the online controller CPU usage

1. On the Devices pane, double-click the device.

2. On the Device editor, select Communication Settings > Scan Network, and
then select the device.

3. Click System Settings > Read from PLC.

4. Log in to the controller.
The CPU Usage at the lower-right corner will show. You can also double-click
it to launch Resource Monitor.
Resource Monitor will monitor the CPU usage of the corresponding online

controller.

The following table lists the items monitored online.

Item Description

PLC load average Show the average PLC load.

Raise alarm when The CPU Usage at the lower-right corner will turn red

any of the PLC Core | when any of the PLC Core load exceeds the specified

load exceeds % value.
CorelD Show the Core ID.
PLC Core load Show the PLC Core load in real time.

Note: If you log in under simulation mode, CPU usage monitoring will not be

available.

458



Chapter 8 DIADesigner-AX

8.6 Trace variables

Trace is used to monitor variables and show the variables’ value change in amplitude
charts.

To trace variables

1. On the Devices pane, right-click Application and select Add Object > Trace.
2. In the Add Trace dialog, enter a name, select a task, and click Add.

3. On the trace tab, click Add Variable.
4
5

In the Trace Configuration dialog, click L] next to Variable.

In the Input Assistant dialog, select a trace variable or traceable parameter and
click OK.

Log in to the controller.

Right-click the Trace field and select Download Trace to start monitoring.

@5 Trace X
1.5 4

. ‘ Add Variable

7]

Download Trace

E B~ Start Trace

Stop Trace
Reset trigger
Autoscroll

Cursor

& & [<] ]

Mouse Zooming
Reset View

AutoFit

Compress

T [

Stretch

Move all variables to first diagram

Move all variables to individual diagrams
Online List ...

Upload Trace

1 Configuration
Load Trace...
] Save Trace...

Export symbolic trace config

o : Statistics

8. (optional) You can select Move all variables to individual diagrams to show the
trace separately for multiple variables.
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8.6.1 Automatically save traces

DIADesigner-AX supports automatically saving the trace data to a local .csv file after
the trace starts. Saving samplings will only stop when the free disc space reaches

the lower limit you set up.
To automatically save traces

On the trace tab, click Configuration.

In the Trace Configuration dialog, click Advanced.

In the Advanced Trace Settings dialog, select Save to local after running

trace to turn on more options.

Select a local path to save the file.

Do one of the following:

e Select Samplings per file, and then enter the number of samplings saved to
one .csv file.

o Select Size per file, and then enter the size limit of the .csv file.

6. Enter the minimum disc space and select an option when reaching this limit.

Measure in every n-th cycle 1 ~

Recommended runtime buffer size (samples)

100

| Trace editor buffer size per variable (samples)

Save to local after running trace

C:\Users\katie.ma\Documents

(®) Samplings per file: 500000 (100,000 ~ 5,000,000)
() Size per file: 400 MB (10 ~ 800)
When free space is less than |1 GB:

(Mo less than 1 GB. The current free space is 134.32 GB.)

(®) Stop saving files
() Overwrite old files
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8.7 Software Diagnosis

Software Diagnosis is a tool to diagnose the running environment for DIADesigner-
AX and collect the system and software information. The tool will show all the

compatible and incompatible items.
The tool is installed automatically when installing DIADesigner-AX.

The tool supports diagnosing two versions of DIADesigner-AX (version 1.3.1 and
another) installed on the computer at the same time.

To launch Software Diagnosis

1. Go to C:\Program Files\Delta Industrial Automation\DIAStudio\Diagnosis Tool.
2. Double-click SoftwareDiagnosis.

To diagnose the environment

1. Click Collect to start the diagnosis.
If you want to stop diagnosing, click Cancel.
2. Look for the red items that indicate incompatible issues.
3. Select the red item.
4. On the Prompt Information pane, check the solution.

You can click Save as to export the diagnosis information as an XML file or a zip file.
You can click Open File to open the generated XML file.
You can search for related information in the search box.

Select the Only show incompatible items checkbox to filter and show the items

that are not compatible with the operating system.
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9.1 Overview

For projects developed by users, Designer-AX provides a protection mechanism to
ensure that the programs developed by users can be fully protected.

Follow the instructions:

Password type Instructions
Designer-AX Project | Engineering ID When downloading a project, the "Project
(Project ID) ID" set in the Designer-AX project and the
"PLC ID" set in the host must be exactly
PLC PLC identification code the same to operate. So it can be used to
(PLC ID) restrict certain items to download only to

certain hosts.
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9.2 Setting Project ID

Follow the steps to set Project ID:

Create a Project, take AX-308EAOMA1T as an example.
Double-click Device (AX-308EAOMA1T).
Click System Settings > Set Project ID.

Devices > o X [f] pevice x
= 4 Unttled2 I'
Runtme Clock
$ Communication Settings untime Cla
&8 Hardware Configuration I PLC Time: Read PLC Time
= y Applications
A, Network Configuration Date: [022%F sEA [ Write PLC Time
A EtherCAT Filter
= il PLC Logic Backup and Restore Time: [FF 105031 2| | syncwith Local Time
=% ica ti
o Application Files Time Zone
m Library Manager i
" PLC Timezone: Read Timezone
Motion_PRG (PRG) e
PLC_PRG (PRG) Timezone: (UTC +08:00) Asia/Taipei - Write Timezone
= {#4 Task Configuration PLC Settings
=g EtherCAT Task HNetwork
&Y Motion PRG PLC Shell -
= @ MainTask
System Settings
@ PLC_PRG IP Address Mode: Static v
=[] Buiitin_10 (Builtin_IC)
@ oro oy RiiEse g 1P address: 192 .18 . 1 . 5
[ pelts_LocalBus_Master (Delta LocalBus Master) e — subnet mask: 355 . 255 . 255 . 0
m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master S
'3 Softhotion General Axis Pool D Default gateway: 0.0 .0 .0
Obtain DNSserver address automatically
Status
@ Usethefolloving DNSserver addresses:
TR Preferred DNS server: o .0 .0 .0
Alternate DNSserver: | g ., o . 0 . 0
Read from PLC
Project ID
1
Project ID status: Inactive Set Project ID
:.

4. Enter the password (identification code). Note that the length of the password is

4~16 characters. Click OK after setting is completed.

El Project ID Setting — et
Project ID
Mew Project ID

Confirm Project |D

Sync same ID with Online Device

OK Cancel

5. Once the setting is successful, the status of the Project ID displays "Active".

Project ID

Project ID status: Active Set Project ID
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9.3 Modifying Project ID

Follow steps to modify Project ID:

1. Only when the Project ID status is displayed as "Active", it can be modified.
2. Click Device (AX-308EAOMA1T) > System Settings > Set Project ID.

Devices * 0 X

(1] pevice x

I Communication Settings

I- (7 Device (AX-308EAOMAILT)
laraware Lonmguranon

= A. Network Configuration
A, EtherCAT Filter
=Bl PLE Logic
=} Application
i) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {8 Task Configuration
=-§% EtherCAT Task
& Motion_PRG
=g MainTask
&) pLC_PRG
= [@ Builtin_10 (Builtin_10)
(@ o1o (p10)
[ pelta_LocalBus_Master {Delta LocalBus Master)
[ EtherCAT Master_SoftMation (AX-3 Series EtherCAT Master S
'3 SoftMation General Axis Pool

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Read PLC Time

@~ | Write PLC Time

Sync with Local Time

I System Settings

Right Settings

System Parameters

Task Deployment

Status

Information

Runtime Clock
PLC Time:
Date: |zuzzf£ sH178
Time: |T“‘F 10:58:44 = ‘
Time Zone
PLC Timezone:
Timezone: (UTC +08:00) Asia/Taipei
Metwark
cpswi
I 1P Address Mode: Static -
IF address: 192 . 188 . 1 .
Subnet mask: 255 . 255 . 255 .
Default gateway: o .0 .0 .

Obtain DNS server address automatically

(® Usethefollowing DNSserver addresses:

Preferred DNS server: o .0 .0 .

Alternate DNS server: o .0 .0 .

Project ID

Project ID status: Active

Read Timezone

~ Write Timezone

Read from PLC

Set Project ID

3. Enter the Current Project ID (original password), enter New Project ID (new

password), Confirm Project ID (confirm new password), and click OK.

& Project ID Setting

Project 1D

Current Project ID o000 e
MNew Project ID o900 e
Confirm Project D | @@ ®9@|

Sync same D with Online Device

oK

Cancel

s
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9.4 Clear Project ID

N

Press OK to complete the setup.

Click Device (AX-308EAOMA1T) > System Settings > Set Project ID.
Enter the Current Project ID.

Leave the New Project ID and Confirm Project ID blank.

ﬂj Device X

Applications

Files

Log

PLC Settings

PLC Shell

System Settings
Right Settings
System Parameters
Task Deployment
Status

Information

Backup and Restore

Communication Settings

Runtime Clock
PLC Time:
Date: o2z sAE B-]
| Time: [F# 11:03:38 B

Z Project ID Setting -

Project ID

ceses |

Current Project ID

. ~
[New Project ID r
[Confirm Project ID
Sync same |D with Online Device
0K Cancel
T T
Subnet mask: 2535 . 255 . 255 .
Default gateway: o .0 .0
Obtain DNSserver address automatically
(® Usethefollowing DNSserver addresses:
Preferred DNS server: a .0 .0
Alternate DMNS server: 0 .0 .0
Project ID
Project ID status: Active

Read PLC Time
Write PLC Time

Sync with Local Time

Read Timezane

Write Timezone

Read from PLC

—
Set Project ID | I
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9.5 Set PLCID
Note:

1. This section applies to AX-3 series controllers, and the firmware version must
be greater than or equal to 1.0.3.0.
2. It supports online tuning only.

Follow the steps below to set PLC ID:

1. Create an AX-3 series project, take AX-308EAOM1T as an example.

Standard Project =
o are abont fo create a new standand project. Thiz wizard will create the
|A}£| following objects within this project:

—
- One programmable device as specified. below

- Two programs FLC_PREG and Motion PEG in the language specified below
- Oe coclic tagk which calls PLC_PEG and one cyclic task which callz

Motion FRG ==
Information
Wame AF-3N8ELOMALT
Vendor Delta Electronics, Inc.

Description AX-308EAOMALT motion controller vwith
16 podintz Built-in IO {digital output type:
WFNY. It can supports up to 8 Ether”A T
axes and 4 pulse out axes.

Device AX-308EA0MALT >
Version 1040 v
PLC PR in  Structored Tewt (3T) -
Conel
2. Double-click Device AX-308EAOM1T.
Devices « 0 X
=131 Unfted? b

=[] Device (AX-308EAOMALT)

3. Make sure that the network cable is plugged in, and click Scan Device.
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4.

4] Device x

Communication Settings

Scan MNetwork...

Gateway - Device ~

Applications

Backup and Restare

Files . A
Gateway .
Log
Sateway-1 v|  [rwrraneisis -
PLC Settings IP-Address:
localhost
PLC Shell
Port:
1217
System Settings
Select the device to be connected and click OK.
Select Device X
Select the network path to the controller:
= fﬁ‘@ Gateway-1(scanning...) Device Name:
_{] AX-308EAOMAI1T [0301.B00S] Gateway-1
Driver:
TCP/IP
IP-Address:
localhost
Port:
1217

« | =]

The device will be automatically scanned, and the activation (state) indicates

that the connection is successful.

Communication Settings Scan Network...

Gateway » Device ~

Applications
Backup and Restore
Files

Log

PLC Settings

PLC Shell

System Settings

Gateway

Gateway-1

0301.8005] |

IP-Address:
localhost

Port:
1217

Device Name :
AX-308EAOMAIT

Device Address :
0301.B005

[0301.8005]

Click Tools > PLC ID.
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Debug | Tools | Window Help

# 4

Package Manager... biﬂn[

Library Repositary...
Device Repository...
Vizualization Style Repository...

License Repository...

= =mPpaR g

License Manager...

Scripting

Firmware Update

Parameter Backup and Restaore...

PLCID

Extension Download

Customize...
Options...
Import and Export Options...

7. Select the device whose PLC ID needs to be set.

El PLC ID Setting — >

Online Device
]

Device Name:
Device Address:
Device Type:
Device ID:
Device Version:

PLCID

Please also set Project ID.
The application will be removed during powsr on next time,
it PLZ ID is not same as Project 1D,

oK Cancel

8. After selecting, press OK.
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Select Device

Select the network path to the controller:

= #y¢ Gateway-1(scanning...)
_‘f_l AX-308EAOMA1T [0301.B005]

Gateway-1

Driver:

TCP/IP

IP-Address:
localhost

Port:
1217

Device Name:

OK

Cancel

9. Once the new PLC ID is entered (please enter the password), click OK.

El PLCID Setting

Online Device

Gateway-1/0301.B005

Device Type: 4102
Device ID: 16F7 0314
Device Version: 1
PLCID

Please also set Project ID.

Device Address: 0301.800¢

Device Mame: AX-308EA0MAT

New PLC ID L XX X ]
Confirm PLC ID _....

The application will be removed during powsr on next time,
it FLC 1D is not same as Project 1D

OK

>

Cancel

Result: The Project ID is set successfully as shown in the figure.
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9.6 Modify PLC identification code

Follow the steps to modify the PLC ID:

1. Click Tools > PLC ID.

Tools | Window Help

Package Manager...

Library Repositary...

Vizualization Style Repository...

License Repository...

22
(i
ﬁ Device Repository...
R
f
!

License Manager...

Scripting 3

Firmware Update

Parameter Backup and Restaore...

PLCID

Extension Download

Customize...

Options...
Import and Export Options...

2. Select the device whose PLC ID needs to be set.

El PLC ID Setting — >

Online Device

Device Name:
Device Address:
Device Type:
Device ID:
Device Version:

PLCID

Please also set Project ID.
The application will be removed during powsr on next time,
it PLZ ID is not same as Project 1D,

oK Cancel
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3. After selecting, click OK.

Select Device

Select the network path to the controller:

= #y¢ Gateway-1(scanning...)
:f] AX-308EAOMA1T [0301.B005]

Device Name:
Gateway-1

Driver:
TCP/IP

IP-Address:
localhost

Port:
1217

o | o]

4. Enter the Current PLC ID (original password), enter the New PLC ID (new
password), Confirm PLC ID (confirm the new password), and click OK.

& PLC ID Setting — X

Online Device

Gateway-1/0301.B005 v

Device Name: A
Device Address: 0201.F
Device Type: 410:
Device ID: 16F7 0314
Device Version: 1
PLCID

Current Project ID
New Project ID

Confirm Project ID

Please also set Project ID.
The application will be removed during power on next time
if PLC ID is not same as Project ID.

OK Cancel

Result: PLC ID is modified successfully.
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9.7 Clear PLC ID

Follow the steps to clear the PLC ID:

1.

Click Tools > PLC ID.

Tools | Window Help
(¥ Package Manager..

Library Repositary...

Device Repository...
Vizualization Style Repository...

License Repository...

- e R

License Manager...

Scripting

Firmware Update

Parameter Backup and Restaore...

PLCID

Extension Download

Customize...

Options...
Import and Export Options...

2. Select the device whose PLC ID needs to be set.

£l PLCID Setting — >

Online Device

B

Device Mame:
Device Address:
Device Type:
Device ID:
Device Version:

PLCID

Flease also set Project ID.
The application will be remowved during power on next time,
if PLC ID is not same as Project [D.

OK Cancel
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3. After selecting, press OK.

Select Device X

Select the network path to the controller:

= 111, Gateway-1(scanning...) Device Name: Scan Network
_ﬂ AX-308EAOMA1T [0301.B005] Gateway-1

Driver:
TCP/IP

IP-Address:
localhost

Port:
1217

o« | o]

4. Enter the Current PLC ID (original password), leave New PLC ID and Confirm
PLC ID blank, and click OK.

& PLC ID Setting — X

Online Device
Gateway-1/0301.B005 v
Device Name: AX-308EAOMATT
Device Address: 0301.800°
Device Type: 410:

Device ID: 16F7 0314

Device Version: 1.

PLCID

Current Project ID

New Project ID

Confirm Project ID

Please also set Project ID.
The application will be removed during power on next time
if PLC ID is not same as Project ID.

OK Cancel

Result: PLC ID is cleared successfully.
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9.8 Set Project ID and PLC ID Simultaneously

Follow the steps to set the Project ID and PLC ID at the same time:

1. Click Set Project ID.

Runtime Clock
Communication Settings unme Lo
PLC Time: Read PLC Time
Applications .
Date: |2022$ sH17H [Ehg | Write PLC Time
Backup and Restore Time: |‘F-’F 11:18:33 = | Sync with Local Time
Files Time Zone
PLC Timezone: Read Timezane
Log
Timezone: (UTC+08:00) Asia/Taipei ~ Write Timezone
PLC Settings
Metwork
PLC Shell
cpswi
System Settings
IP Address Mode: Static ~
Right Settings IP address: 182 .188. 1 . 5
System Parameters Subnet mask: 255 . 255 . 255 . O
Default gateway: o .0 .0 .0

Task Deployment

Obtain DNS server address automatically
Status

(@ Usethefollowing DNSserver addresses:

T ROY Preferred DNS server: o .o .0 .0

Alternate DNS server: o .o .0 .0

Read from PLC

Praoject ID

Project ID status: Active Set Project ID

2. Enter the New Project ID and check Synchronize the same identification

code to the online device. At this time, the PLC ID will also be set to the

same.password as the Project ID. Click OK.
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El Project D Setting — e
Project ID

Mew Project ID
Confirm Project ID

Sync same |D with Online Device

Online Device

L
Device Name:
Device Address:
Device Type:
Device |D:
Device Version:
oK Cancel

Result: The setting is successful.
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9.9 Modify Project ID and PLC ID Simultaneously

Follow the steps to modify the Project ID and PLC ID at the same time:

1. Click Set Project ID.

Runtime Clock
Communication Settings untme o
PLC Time: Read PLC Time
Applications .
Date: |2022$ sH178 (R | Write PLC Time
Backup and Restore Time: |‘Fq: 11:18:33 = | Sync with Local Time
Files Time Zone
PLC Timezone: Read Timezone
Log
Timezone: (UTC+08:00) Asia/Taipei w~ Write Timezone
PLC Settings
Metwork
PLC Shell
cpswi
System Settings
IP Address Mode: Static -
Right Settings IP address: 192 . 168 . 1 . 5
System Parameters Subnet mask: 255 .25 .35 . 0
Default gateway: o .0 .0 .0

Task Deployment
Obtain DNS server address automatically

Status
(® Usethefollowing DNSserver addresses:
LT Preferred DNS server: 0 .0 .0 .0

Alternate DNS server: o .0 .0 .0

Read from PLC

Project ID

Project ID status: Active Set Project ID

2. Enter the Current Project ID and the Current PLC ID. Check Sync same ID
with Online Device. At this time, the PLC ID will also be set to the same
password as the Project ID. Enter the New Project ID and Confirm Project ID,

and press OK.
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& Project ID Setting - >
Project ID

Current Project ID

Mew Project ID

Confirm Project ID

Sync same 1D with Online Device

Online Device
Gateway-1/0301.B005 v

Device Name: AX-202EAOMAIT

Device Address:

Device Type: 410.

Device ID: 16F7 0214

Device Version: 1

OK Cancel

Result: The modification is done successfully.
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9.10 Clear Project ID and PLC ID Simultaneously

Follow the steps to clear the Project ID and PLC ID at the same time:

1. Click Set Project ID.

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

System Settings

Right Settings

System Parameters

Task Deployment

Status

Information

Runtime Clock
PLC Time:
Date: [w22F sAUE B- |
Time: [T 11:18:33 =
Time Zone

PLC Timezone:

Timezone: {UTC+08:00) Asia/Taipei
MNetwork
cpswi
IP Address Mode: Static ~
IP address: 182 . 168 . 1
Subnet mask: 255 . 255 . 255 .
Default gateway: 0.0 .0

Obtain DNSserver address automatically

(@ Usethefollowing DNSserver addresses:
Preferred DNS server: a .0 .0

Alternate DNS server: 0 .0 .0

Praoject ID

Project ID status: Active

Read PLC Time
‘Write PLC Time

Sync with Local Time

Read Timezone

Write Timezone

Read from PLC

Set Project ID

2. Check Sync same ID with Online Device, and enter the Current Project ID

and the Current PLC ID. Leave the New Project ID and Confirm Project ID

blank and click OK.
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& Project ID Setting - X

Project ID
Current Project ID
MNew Project ID
Confirm Project ID
Sync same ID with Online Device
Online Device
Gateway-1/0301.B005 v
Device Name: AX-308EAOMA1
Device Address: 0201.B005
Device Type: 4102
Device ID: 16F7 0314
Device Version: 1
PLCID

Current PLC ID

OK Cancel

Result: It is cleared successfully.
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9.11 Right Settings

It applies to AX-3 and AX-8 series controllers. You cannot undo or redo settings on
this pane.

Starting from version 1.4.0, if you select the AX-3 series controller and its version is
1.0.5.0 or later, and select Users and Groups on the Right Settings pane, an

encryption function is available for importing and exporting management files.
To set rights

1. Create a New Project or open an existing one.

2. Connect to the network first.

1] Device x

I-.'.'M-.ﬁ cation Sethags | Ehw‘ll Gatiway = Dirdcn =

Files - o .
[F L
Log
eatrmny 1]
PLC Settisgs Bhddress:
st
PLC Shad
ork
7
Licenged Taltwais Metrics
JL2
System Settngs
HAC Address:
Right Settings 3 18:23: P ¥ F0d
arget IO
System Parameters 16FT A234

Tk Deplayment
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>
3. Select Right Settings, and then click * to synchronize with the controller.

ﬂj Device X

Communication Settings I..:I Users and Groups * B = [E  Device user: Anonymous

To get started, either connectto a deviceto upload its configuration orload a config
Appliations

Backup and Restore

Files

Log

PLC Settings

PLC Shell

System Settings

Right Settings

4. The account password is “Administrator” by default. When logging in for the
first time, you need to change the password from the default “Administrator” to
another. If the password is lost, it can only be restored to the factory value.
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9.11.1 Import management files

You can import users and user groups and access configurations from the local

computer.
To import management files

1. On the Devices pane, double-click the controller.
2. On the Device editor, select Right Settings.

3. Click = .

4. Select the *.rsu2 or *.dum2 file.

The *.dum2 file is the configuration file for all settings on the User and
Groups pane.

The *.rsu2 file is the configuration file for all settings on the Right Settings
pane.

In the synchronization mode, DIADesigner-AX only supports importing the
*.dum2 file.

5. (optional) In the Enter Password dialog, enter Password, and then click OK.
The password was assigned when the user management file was exported.
This encryption function is only available when you select:

e The AX-3 series controller and its version is 1.0.5.0 or later.

e Select the User and Groups pane.
Note: The import of a device user management by means of a *.dum2 file
completely overwrites the existing user management on the device. To log in
to the device again afterward, you need authentication data from the recently
imported user management.

6. In the Device User Logon dialog, enter Username and Password and click
OK.

[3
7. Click '*=_ and log in again.
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9.11.2 Export management files

You can only export users and user groups and access configurations in the
synchronization mode.
To export user management files

1. On the Devices pane, double-click the controller.

2. On the Device editor, select Right Settings.

>
3. Click
4. Click =] to only export the configurations in the Users and Groups pane or

the Access Rights pane or click = to export all configurations on the Right
Settings pane.
5. Enter File name, and click OK.
(optional) In the Enter Password dialog, enter Password.
This encryption function is only available when you select:
e The AX-3 series controller and its version is 1.0.5.0 or later.
e Select the User and Groups pane.
Note: You need to enter this password when importing the *.dum?2 file.
6. Click OK.
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9.11.3 Set up user and group

You can adjust user management for the first time in a project and adjust the
definitions of users and groups to which they belong.

Prerequisites

e Turn on and synchronize the device where user management will be

established and ensure that the configuration has not been adjusted.
To add a user

On the Devices pane, double-click the controller.
On the Device editor, select Right Settings > Users and Groups.

Click Add next to the Users pane.

4. In the Add User dialog, enter Name, select the default group for the user being
added, and then enter Password, and Confirm password.
5. Click OK.

To add a user group

On the Devices pane, double-click the controller.

On the Device editor, select Right Settings > Users and Groups.
Click Add next to the Groups pane.

Enter Name, and then select group members.

Click OK.

o & 0 bh -~

To modify the user password

On the Users pane, select the user that you want to change the password for.
Click Edit.

In the Edit User dialog, enter Password and Confirm password.

Click OK.

B bdh =
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Offline mode: Configuration can be changed without connection to the device and saved to disk.
Users

=8  Administrator
88 is member of group "Administrator’
is member of ‘Everyone
+- 8 USER1

Edit User USER1

Name USER1

Password ||

Confirm password

Passwordstrength I:I ] Hidepassword

[ Password can be changed by user

[] Password must be changed at first login

Cancel

& Delete
& Add..
£ Import.
(o Edit..
& Delete
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9.11.4 Set up access rights

You can configure whether group members have the right to view, edit, or delete

objects, and add or delete sub-objects in objects.

To configure the access rights
1. On the Devices pane, double-click the controller.

2. On the Device editor, select Access Rights.

Devices

> 1 X

= 5 Unttied2
= 1) Device feonnected] (AX-308EAOMALT)

o8 Hardware Configuration
=- A, Network Configuration
A, EtherCAT Fiter
=Bl PLCLogic
=} Application
Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT Task
@] Motion_PRG

([ Device x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Access Rights MIF=R) Device user. Administrator

Synchronized mode: All changes areimmediately downloaded to the device.

Objects

Rights

= [ Runtime objects
Device

Logger
PicLogic

Sim

Device

_ Backup8Restore
Settings
UserManagement

Administrator
Developer
Everyone
Service
Watch

Add/Remove

14 1 44

Madify

+

=
T

&+ 4k 4

Execute

+

3. On the Objects pane, select the object that you want to configure the access

right for.
4. On the Rights pane, double-click the access.
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