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1.0

12/08/2020

The first version release.

1.1.0

05/20/2021

Section 2.5: Added Example Project section.

Section 4.3.1: Updated File Menu.

Section 4.3.2: Added printing function.

Section 6.1.1.12: Added Set ASO0OSCM Module section.
Section 6.1.1.13: Added Set AS02LC Module section.

Section 8.2.2.2: Added the contents of register resource
allocation settings.

Section 16.8.2: Added Drive Restore Wizard section.
Section 16.8.3: Added Backup & Restore section.
Section 17.3: Added Print section.

Section 17.4: Added Download the Project with Delta
HMI via USB or SD card section.

1.1.2

12/30/2021

Section 2.1: Updated Supported Devices section.
Section 4.4.3: Update device changes instructions.
Section 6.1.1.1: Added the Change Firmware version.

Section 6.1.1.8: Added mapping location to force lock
content.

Section 14.4.1.7: Added the content of each coordinate
system of the oscilloscope.

Section 14.4.1.8: Added the content of oscilloscope
marking data points.

Section 14.4.2.6: Added the content of each coordinate
system of the recorder.

Section 14.4.2.7: Added recorder to mark data point
content.

1.2.0

07/27/2022

Section 4.2.2.4: Updated the project migrate
instructions and added the notes.
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devices.
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Setting section.

Section 6.2: Updated parameter editor description.

Section 6.3: Added Hardware Configuration Online
Mode section.

Section 7.2: Updated the description of the data
exchange table and added the description of the SCM
module data exchange table.
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Section 7.3: Added Network View and Data Exchange
Table Online Mode section.

Section 9.1.4: Added Edit Library Document section.
Section 9.1.5: Added Library Protection section.
Section 9.1.6: Added Library Export and Import section.

Section 10.1.8: Downgraded the original Section 10.2 to
Section 10.1.8.

Section 17.6: Added Password Management section.
Section 19.4: Added Common Hot Keys section.

Section 19.5: Added Data Exchange Table Online Mode
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Section 19.6: Added AS Series Unsupported Functions
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1.2.1
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management for POU.

Section 8.2.1.2, 9.1.6.3: Added support for a function
block to import .fbu format.

Section 8.2.1.2: Added change the contact and coil type
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Section 8.2.2.3: Added double-click to add variable.
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Section 8.3.3: Added 1 or 0 to express True or False in
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Section 8.4.2: Updated Figure, the percentage of
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Section 9.1.1: Added the global variable, user defined
data type and folder management in library project.

Section 9.2.4: Deleted the title of method 1 & method 2
Section 13.1.2: Updated the description of upload
manager to select device to upload.

Section 14.2.2: Added double-click to add target in
monitor table.

Section 16.1.1: Added double-click to add target in
register edit.
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Section 16.4.1: Added import/export function for
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Section 16.10: Added LRC/CRC Generator section.

Section 17.1: Added current project and current device
option in Find/Replace function.

Section 19.7: Added Device and Software Version
Compatible Table section.

1.2.2

02/17/2023

Section 2.5: Added Example Project 4.

Section 4.2.6.1: Added Device List section.

Section 7.1.2: Added the descriptions of delete
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Section 7.2.1: Added toolbar buttons of data exchange
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Section 7.2.4: Updated the descriptions of changing the
variable name.

Section 8.2.2.3: Changed clear all variable address to
clear all variable address and clear selected variable
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Section 8.2.2.3: Added the descriptions of the variable
filter function.

Section 8.3.1.2: Added the descriptions of the network
folding and expanding.

Section 14.4.1.3, 14.4.2.3, 14.4.4.3: Updated the
descriptions of the toolbar.

Section 17.1.1: Added find the variables from the
program.

Section 17.2.1: Added the descriptions of the bookmark
function.

Section 17.5.3: Added the descriptions of the
programming function in the Option.

Updated Section 19.7: Added Inverter EB3000 series.

1.2.3

04/13/2023

Section 2.1: Updated the supported devices.

Section 3.1: Added the descriptions that DIADesigner
V1.2.3 does not support Win 7.

Section 14.4.4, 14.4.4.3: Updated the Oscilloscope
function of the inverter.

Section 19.7: Added Inverter VP3000 series.

1.3.0

11/03/2023

Section 2.1: Added support DVP-ES3/EX3/SV3/SX3
devices.

Section 4.2.2: Added the descriptions of DVP project
migrate.

Section 4.4.3: Added Device Update Report function.
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Section 5.3.4.4: Added the descriptions of DirectLink
(USB) connection.

Section 5.3.4.6: Added the descriptions of DirectLink
(Ethernet) connection.

Section 5.4: Added One Wire Scenario — Forwarding
Function and Routing Setting section.

Section 6.1.1.14 ~ 6.1.1.19: Added the descriptions of
DVP-ES3/EX3/SV3/SX3 difference.

Section 8.2.2: Added AS/DVP variable specification
differences.

Section 8.3.2.2: Added SFC element function
description.

Section 8.3.5: Added CFC - Continuous Function Chart.
Section 10.1.3: Added the description of AS/DVP axis
specification differences.

Section 10.1.8.1 ~ 10.1.8.4: Updated motion mode
descriptions.

Section 16.11: Added Memory Card Tool — CARD Utility
section.

Section 17.6.1: Add AS/DVP password specification
differences.

Section 19.7: Added DVP-ES3/EX3/SV3/SX3 series
module.

1.4.0

02/23/2024

Section 2.1: Added support DVP-ES3 (TEC) device.
Section 4.3.1: Update Menu Bar.

Section 4.3.1.1: Added Tool — Review Error Log File
section.

Section 4.3.1.2: Added Tool — Review Status Log File
section.

Section 7.4: Added EtherCAT Topology Configuration
section.

Section 7.4.1: Added EtherCAT 1/O Mapping section.

Section 8.2.2.3: Added the description of Variable
Name.

Section 8.3.1.1: Updated LD Toolbar

Section 8.3.1.2: Added Insert Execute Block section.
Section 8.3.1.2: Updated Typing Instructions.
Section 8.3.5.1: Added unsupported instructions.

Section 8.3.5.3: Updated the notes for entering
instructions, added the descriptions of Setting a Label.

Section 8.4.3: Added Export Program to Text Format.
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Section 16.11: Updated CARD Utility Backup and
Restore table.
Section 19.7: Updated Device and Software Version
Compatible Table.
Section 1.2: Revised the note.
Section 2.4.1: Revised the section.

1.4.2 04/08/2024 | Section 2.4.2: Revised the section.
Section 7.1.2: Added a note.
Section 7.4.2: Added EtherCAT Online Mode section.
Section 4.2.6.2: Added a note.
Section 4.3: Revised Advanced Designer section.
Section 4.3.4: Revised Development Toolbar section.
Section 8.3.1.2: Revised Editing the Comment on a
Variable in LD Element.
Section 8.3.1.2: Revised Insert Execute Block.
Section 8.3.1.2: Added Network Continuous Paste.
Section 8.5.4: Added the Function Block Monitoring
section.
Section 9.1.4.5: Added the Multi-language Creation of

15.0 05/31/2024 Library Document section.
Section 9.2.4.2: Revised the Load Library Document
section.
Section 10.2: Added the Axis Unit Conversion section.
Section 10.3: Added the E-CAM (Electronic CAM)
section.
Section 14.4.4: Revised subsections.
Chapter 16: Revised Auxiliary Tools chapter.
Section 17.5: Revised the Option section and its
subsections.
Section 19.7: Updated Device and Software Version
Compatible Table.
Section 4.2.2.4: Modified the note.
Section 4.3.1: Revised the section.
Section 4.3.5: Renamed Communication Toolbar to
Shortcut Toolbar.

16.0 07/31/2024 Section 8.3.1.2: Revised Inserting a Contact and

Changing a Contact Type.

Section 8.4.2: Added a note.

Section 10.3.2: Revised the Using E-CAM section.
Section 16.2: Added a note.

Section 19.6: Revised the section.
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Section 19.7: Updated Device and Software Version
Compatible Table.
Section 6.2.1: Revised the Parameter Settings for PLC
devices section.
Section 8.2.1.2: Revised the Setting and Unlocking a
POU Password section.

16.1 09/06/2024 ?ee((::ttii(()):. 8.4.2.1: Added the Program Compiler Setting
Section 8.5: Revised the Program Monitoring section.
Section 14.2.2: Revised the Adding and Variables and
Registers section.
Section 14.2.4: Added a note.
Section 3.1.1: Added Optional Installation section.
Section 4.2.2.4: Project migrate supports DIASelector
projects.
Section 4.2.6.2: Added support device description files
in DDF and ESI formats.

1.7.0 10/30/2024 | Section 7.1.4: Added the Network View Context Menu
section.
Section 16.11.4: Added the Create auto download
execution file section.
Section 19.7: Updated Device and Software Version
Compatible Table.
Section 2.1: Updated description of supported devices.
Section 4.2.6.2: Updated import of device repository.
Section 5.4: Added HMI in One Wire scenario.
Section 6.1.2.2: Added multi-drive inverter configuration
section.
Section 6.2.4: Added multi-drive inverter parameter
setting section.
Section 6.2.6: Added Upload Configuration File of
Parameters section.

1.8.0 12/31/2024

Section 7.1.2: Updated Toolbox description.

Section 7.2.5: Added data exchange table for VFD
build-in PLC.

Section 14.1: Added multi-drive inverter description.
Section 14.2.1: Added export function for monitor table.
Section 14.4.4.3: Added multi-drive inverter description.
Section 17.7: Added comparison function section.

Section 19.7: Updated Device & Software Version
Compatible.
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1.9.0

04/25/2025

Chapter 1: Rearranged the chapter.

Chapter 2: Rearranged the chapter.

Section 3.2: Added entry window function.

Section 4.2: Revised the section.

Section 4.3.5: Updated the shortcut toolbar

Section 4.3.6: Updated the Project Explorer function.

Section 6.1.1.1: Updated the descriptions of the DVP
series digital /0O module.

Section 6.2: Added the function of modifying the
parameter list for Parameter Setting.

Section 7.2.3.1: Updated the content of the EIP
exchange table and variable.

Section 8.2.2.5: Added Symbol Configuration section.

Section 8.3.1.2: Updated the descriptions of Inserting
Applied Instructions and Function Blocks.

Section 8.4.2.1: Revised the section.

Section 10.2.2: Updated Ul interfaces of axis unit
conversion.

Section 19.7: Updated Device and Software Version
Compatible Table.

Section 19.8: Added Function and Software / Firmware
Compatible Table section.

1.10.0

06/18/2025

Section 2.1: Updated the system requirement.
Section 4.3.6: Revised the section.
Section 5.3.7: Revised the section and added a note.

Section 5.3.9: Added Inverter PROFINET Direct
Connection function section.

Section 6.1.1: Revised the section.
Section 8.4.2.1: Revised the section.
Section 14.2.1: Revised the section.

Section 19.7: Updated Device and Software Version
Compatible Table.

1.11.0

10/30/2025

Section 4.3.4;: Added Communication Setting Quick
Connection function.

Section 6.1.1.2: Added Occupied D Register Range
function.

Section 7.2.5: Added the descriptions of DVPEN02-SL
Modbus TCP data exchange.

Section 8.3.1.2: Added the descriptions of toolbox

instruction to Inserting Applied Instructions and
Function Blocks.
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Section 8.3.1.2: Added Block Series and Parallel.
Section 14.4.4.3: Updated Monitor Setting section.

Section 19.7: Updated Device and Software Version
Compatible Table.

1.11.1

01/30/2026

Section 14.4.4: Added a note.

1.13.0

03/31/2026

Section 4.2.3.1: Supported Polski language.

Section 6.1.1.19: Updated the description

Section 6.2.4, 6.2.5: Integrated the Actual Value
description in the inverter Parameter Editor.

Section 8.3.1.2: Added Block Copy and Paste section,
deleted Variable Mode and Address Mode section.
Section 8.3.3.1: Added Indent functions to the toolbar
for ST POU.

Section 16.11.1: Added the project backup function of
the CARD Utility.

Section 17.5.3: Supported the Enable online monitor
mode for variable function in the Option page.

Section 19.7: Updated Device & Software Version
Compatible.
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Chapter 1: DIADesigner Overview

DIADesigner is a member of the DIAStudio integrated software suite, which develops
software for Delta's new generation of automation products. It provides you with
Delta's full range of Industrial Automation products for program editing, network and
hardware configuration, parameter settings and other functions, to complete various
tasks with a consistent user interface and operating experience. In addition, it also
provides many auxiliary tools and multi-language systems, providing you with a

convenient and efficient development environment.
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1.1 DIADesigner Feartures

The DIADesigner features are as follows.
¢ Integration Function

o DIADesigner integrates the software of all Delta products so that you do not
need to switch between multiple software operations. One project can support

multiple Delta products for systematic project creation.

o Provides basic and advanced design interfaces for a consistent, friendly, and

intuitive experience.

o Legacy ISPSoft software projects are compatible with DIADesigner and can

be reused.
e Program Editing Function

o Adopts the international standard IEC 61131-3 programming architecture and

has a rich built-in application instruction set.

o Supports multiple languages, including ladder diagram (LD), sequential

function diagram (SFC), structured language (ST) and C language (C).
e Configuration Function

o Hardware Planning Tool: Used for configuration and parameter management

of the hardware architecture of the controller.

o Network Planning Tool: Used to manage and configure network architecture

and data exchange mechanism of the controller.
e Convenient Function

o Instant keyword filtering function helps you to confirm the correctness when

setting commands or parameters.

o Supports import / export functions of multiple objects, and can be exported /

imported into txt, csv and other text formats for further use.

Note: The import / export function can be compatible with the files exported
by the legacy software. For example, the parameter file exported by

ASDASOoft can be imported into the parameter table of DIADesigner.

DIADesigner V1.13.0
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o Provides Online and Offline modes for different operating functions for online
/ offline devices.

o Provides a search and replacement function.

o Support multilingual such as Traditional Chinese, Simplified Chinese, English,

and other languages.

o Project management uses a clear and easy-to-use Windows-level tree-like

interface.

DIADesigner V1.13.0
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Chapter 2: Install, Uninstall, and Update DIADesigner

This section introduces how to install, uninstall, and update DIADesigner in
DIAlnstaller.

DIADesigner V1.13.0
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2.1 System Requirement

To install and run DIADesigner, your computer should meet the following minimum

hardware and software requirements.

Item System Requirement

Operating System | Windows 11 (64-bit)

CPU Intel i5 2.4 GHz (min.)

Memory Recommend to use 16 GB or above

Hard Disk Drive 15 GB free for DIADesigner

Monitor Resolution: 1024 x 768 Pixels, 1920 x 1080 Pixels

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

USB Used in connection with the device
Ethernet Used in connection with the device
Software Need to install Microsoft.Net Framework 4.7.2

2.2 Installation and Update

The DIAlnstaller assists you with downloading, installing, uninstalling, and updating
DIAStudio software applications. You can download DIAlnstaller from the website:
diastudio.deltaww.com. For more information about DIAInstaller, refer to Software

Download and Installation Manual.
Prerequisites

e DIAlnstaller is already installed.
Follow these steps to install DIADesigner.

Prerequisites

e Register a DIAStudio account and click to sign in.
To install DIADesigner

1. Go to All Apps.

DIADesigner V1.13.0
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N

6.

7.

Select DIADesigner.
In Available Versions, select a version.

Click Install.

(optional) In the installation dialog, select the Save downloads to local folder

checkbox to save the installation files to your computer.

You can also select components to install, refer to Optional Installation.

Follow the on-screen instructions to complete the installation.

After installing DIADesigner, the Installed Version will show in All Apps. You can

also select other Available Versions to install in the same environment.

2.2.1 Optional Installation

Select the required components to install to save installation space.

Follow these steps to perform installation.

To perform optional installation

1.

In the Installation Wizard dialog, do one of the following.

Or

Select Complete to install all components.

Select Custom to select components to install.

1 DIADesigner 1.7.0.19 Installation Wizard
Setup Type
Choose the setup type that best suits your needs.

Flease select a setup type,

() Complete

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

@ Custom

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

InstallShield

DIADesigner V1.13.0 n
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2. Right-click the component that does not need to be installed and select This

feature will not be available. The component will be no longer installed.

1% DlADesigner 1.7.0.19 Installation Wizard

Custom Setup

Select the program features you want installed.

Click on an icon in the list below to change how a feature is installed.

Feature Description

Install the function for Delta PLC products,
I~ | ASD Component induding the programming, configuration

PLC Component function.Please refer to

= This feature will be installed on local hard drive.

S Qvl DIADesigner

=38 This feature, and all subfeatures, will be installed on local hard drive.

®  This feature will not be available.

Install to:
C:\Program Files (x86)\Delta Industrial Automation\DIAStudio',

InstallShield

Help Space < Back Cancel

3. Click Next to continue installation.

If you need to change the installation components, perform the installation again

and reselect in the context menu in the Custom Setup step.

2.3 Launch DIADesigner and Entry Window

You can launch DIADesigner directly in DIAInstaller after DIADesigner is installed, or

double-click the DIADesigner shortcut on the desktop to launch.
Prerequisites

o DIADesinger of the selected version is already installed.
To launch software

1. Go to All Apps.

2. Select DIADesigner and then click Launch.

DIADesigner V1.13.0
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After DIADesigner is launched, the entry window will open and guide you to operate

the main functions.

N DIADesigner -x

i SN i P
- §
@ Wizard D Project .,—;l Workspace
Inverter Wizard New Project Basic Designer
Servo Wizard ,'b Project Migrate v::i Advanced Designer -
gl ==l 1 3 kel T
.":) z = Recently Used Project 4 oS r"‘-
Ty / Project3 ‘\"‘:_?'f;__
Project2 \ :: ,\
Project1 \ ~
Project4 \b a9
| Projectd y ﬂ‘ '
J ..i
g
.
e A“

A MELTA

Smarter. Greener. Together.

2.4 Uninstall DIADesigner

Follow these steps to uninstall DIADesigner that is already installed on your

computer.
To uninstall DIADesigner
Do one of the following:
1. Go to Installed.
2. Select DIADesigner and then click Uninstall.
3. Follow the on-screen instructions to complete the uninstallation.

4. Restart your computer if needed. You can click Uninstallation Summary to

view the software information and the uninstallation logs.
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Or

1. Go to Control Panel > Program > Programs and Features.

2. In the Program and Features dialog, select DIADesigner and then click

Uninstall.
3. Follow the on-screen instructions to complete the installation.

4. Restart your computer if needed. You can click Uninstallation Summary to

view the software information and the uninstallation logs.

2.5 Update DIADesigner

If a patch or a later version is available for DIADesigner, they will show on the

Updates pane. Follow these steps to update DIADesigner.
To update to a later version

1. Go to Updates.

2. In the software list, select DIADesigner.

3. In Available Versions, select a main version or a patch version. You can view

what is new.

Note: A later version’s patch can be installed directly. For example, installing
v1.1.1 does not require v1.1.0 to be installed as a necessary condition. The
installation will install both v1.1.0 and v1.1.1.

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

¢ Select Download to download the installation file to the local path and then

click Show in folder to find the .exe file to install.

Note: The earlier version will be uninstalled first and then install the later one.

DIADesigner V1.13.0 n
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Chapter 3: Get Started
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3.1 Supported Devices

Refer to Device and Software Version Compatible Table for Delta products

supported by DIADesigner. For more information, refer to the device documentation.

3.2 Device and Function Guide

DIADesigner version 1.10.0 supports the following devices and functions.

Subsequent versions will continuously add devices and features.

Communication
Setup

Network
Configuration

Hardware
Configuration

Parameter
Setup

Program
Edit

Tuning Tool

Monitoring
Table

Trend & Download

Oscilloscope il

Controller

Inverter

Servo Drive

CH5

CH7

CH6

CH6.2.1 CH8 CH14.2
CH8 N/A

CH6.2.4 | (Built-in N/A CH14.4 CH13
PLC)

CH6.2.3 N/A N/A CH14.3

3.3 Quick Start

This section uses two scenarios to describe the main operation procedure of each

important software function.

3.3.1 Scenario 1

This scenario describes the operating steps for related products with Human

Machine Interface (HMI), Programmable Logic Controller (PLC), Servo Drive

(ASDA). You can link to the relevant sections to view function’s descriptions.

e Create a Project

o Launch the Software: Section 2.3

o Create a New Project: Section 4.2.1

e Add Devices

o Add Device in Project Explorer: Section 4.4.1

DIADesigner V1.13.0
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Communication Setting
o COMMGR Configuration: Section 5.3

o Device Communication Setting: Section 5.1

Hardware Configuration Setting
o Module Configuration: Section 6.1

o Parameter Setting: Section 6.2

Network Configuration Setting
o Network View Configuration: Section 7.1

o Data Exchange Table: Section 7.2

Program Editing
o Establish a POU: Section 8.2.1

o Establish Variables: Section 8.2.2

Motion Control

o Positioning Plan: Section 10.1

HMI Variable Sharing
o Export the Variable to DIAScreen: Chapter 11
o Synchronize with DIAScreen Variables: Chapter 11

Download

o Batch Upload / Download: Section 13.1

Tuning (Commissioning)
o Variables and Register Monitoring Table: Section 14.2
o Debug Mode: Section 8.7

o Online Change: Section 8.6

DIADesigner V1.13.0 [
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3.3.2 Scenario 2

The scenario describes the operating steps for single inverter or servo drive. You

can link to the relevant sections for functions’ description.
e Create a Project
o Inverter Wizard / Servo Wizard: Section 4.2.2.1~Section 4.2.2.2

Add Devices

o Select Device: Section 4.2.2.1~Section 4.2.2.2

Communication Setting

o Communication Setting: Section 4.2.2.1~Section 4.2.2.2

Hardware Configuration Setting

o Parameter Setting: Section 6.2

Tuning (Commissioning)
o Oscilloscope: Section 14.4.3~Section 14.4.4

o Gain and Inertia Estimation (Applicable to servo drive): Section 14.3

3.4 Example Project

This section describes the built-in four example projects of the DIADesigner

software.
e Example1_Analog_ Output_Control
e Example2_CANopen_Communication
e Example3_Temperature Control
e Example4 Modbus TCP_Communication

The Basic Designer and Advanced Designer pages provide a sample project file

opening function.
To open example project

o Basic Designer page

DIADesigner V1.13.0
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1. Click Project > Open Sample Project.

2. Do one of the following:
e In the Project field, double-click the example project.
o After selecting the example project, click Open at the bottom right.

You will be directed to the Advanced Designer page and can start to work
on the Example Project.

To understand a particular example project, click @ in the Example Help field
to open the FAQ on How to Use DIADesigner Sample Project.

1 DIADesigner -ax

lIJ Project Open Example Project

Project

Open Project
/@ P ) Project Typ

ype
Wizards | Open Example Project Example1_Anzlog_Output_Control Standard

New Project Example2_CANopen_Communication  Standard | U

Example Help

AS Series remote mode control server.
rol through MODBUS R$485 data

Example3_Temperature_Cantrol Standard change table to adjust working area [ ]
Project Migrate
]

Example4_Modbus TCP_Communication Standard Modbus TCP data exchange between AS series PLC 8 DTM series temperature controller.

e Advanced Designer page
1. On the menu bar, click File > Open Example Project.

2. In the Open dialog, double-click the Example2_CANopen_Communication
folder.

3. Select the .diade file of the project and then click Open.

DIADesigner V1.13.0 [BE
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4.1 Ul Introduction

DIADesigner provides basic and advanced user interfaces for different usage

scenarios. Click Basic Designer or Advanced Designer on the Workspace of the

entry window to enter the main software interface. The interface is default as Basic

Designer, you can click the button at the bottom left corner to switch between

Advanced Designer and Basic Designer.

1 DIADesigner

—ox

Official Site

AISELTII
DIAStudio , .

Smart Machine Suite

DIAStudio - Smart Machine Suite

A6 =

[

DIAScreen

N
DIADesigner
DlADesigner-AX

rfgimﬁ!ﬂ

N

DIASelector

Save your time to build machines

In Advanced Designer, you can set the Default View and Enable entry window by

clicking Tool > Option > Environment Settings > General Settings in the toolbar.

Option

4 Project Settings
General Settings

4 Environment Settings
General Settings

4 Programming Settings
Compiler Settings
Programming
Edit
Variable Table

Default

Language: | English v

Maximum Number of Tab Window: | 20 hd

Default View: @) Basic Designer

Toolbar Pattern:

Advanced Designer

Small icon (@) Large icon

/| Enable product rating reminder dialog

] Auto-load last closed project
Enable Mavigaticn bar

| Enable entry window

Project Tree Setting

Font Size
—l

12 13

- 0 X
Preview
Project1 -
Parent1
Child1
Parent2
Child2 v
nabl ut the 3l
OK Cancel
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4.2 Basic Designer

The Basic Designer interface provides the following basic settings and wizard

functions.

e Provides common functions such as Open Project, Open Example Project, and

Project Migrate for project management.
e Provides convenient tools such as Servo Wizard and Inverter Wizard.
e Provides related link function for customer feedback and information look-up.

The following table lists the tabs in the Basic Designer interface and their descriptions.

L

Description

Performs project configuration and migration.

e Open project

e Open example project

e Create new project

¢ Project migrate (conversion of old software projects)
e Save project

e Close project

Quick link for launch wizards and tools.

e |nverter wizard
e Servo wizard

Set language and manage device description files.

¢ View a list of installed devices
¢ Install and uninstall device repository
e Setlanguage

DIADesigner V1.13.0
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Tab

Description

Provides function guide wizard and guidance contact information.

View official site

Go to document center

Provide customer feedback

View current installed software component

4.2.1 Project

In the Project tab, you can create a project.

Project

1 DIADesigner

Project

Open Example Project
New Project

Project Migrate

Save Project

Close Project

Open Project

Open Project

Recently Used Project

Project
Project3
Project2
Project]
Project5
Projectd
Project?
Project]
Project5
Projectd
Project3
1

Test Lib
Test Lib
Project3
Project?
Project!
Projectd
Projectd
Project3
Project2

Last Change
KERRY.FANG\Documents\Project3 [
KERRY.FANG\Documents\Project2
KERRY.FANG\Documents\Project]
KERRY.FANG\Documents\Project5
KERRY.FANG\Documents\Projectd
KERRY.FANG\DesktophProject2
KERRY.FANG\Desktop\Project]
KERRY.FANG\Desktop\Project5
KERRY.FANG\Desktop\Project4
\Desktop\Project3

2024/05/09 14:38:45
2024/05/09 14:11:30
2024/05/09 14:11:16
2024/05/09 13:57:10
2024/05/09 13:34:47
KERRY.FANG\Projectd 2024/05/03 10:44:12
KERRY.FANG\Project3 2024/03/29 16:45:17

KERRY.FANG\Desktop\test\Projectd

KERRY.FANG\Project2 2024/02/05 14:55:43

Browse

The Project tab has the following functions.

Open Project

Open Example Project

New Project

Project Migrate

Save Project

Close Project

DIADesigner V1.13.0
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4.2.1.1 Open Project

In the Open Project pane, you can open the previously created project.

The following table lists the functions in the Open Project pane and their

descriptions.

Function Description
Recently Used Project | Displays the list of recently opened projects.
Project Displays the project name.
Path Displays the project path.
Note: You can enter the path manually.
Last Change Displays the date and time of last change.
Click to remove the project from the Recently Used
Remove Project list, but the project files are not removed from the
computer.
Browse Click to select the project to open.
o Click to open the selected project from the Recently Used
pen . :
Project list.

4.2.1.2 Open Example Project

In the Open Example Project pane, you can open an example project. For detailed

introduction of opening the example project, refer to Example Project.

4.2.1.3 New Project

In the New Project pane, you can create a new project.

The following table lists the functions in New Project pane and their descriptions.

DIADesigner V1.13.0
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Project

New Project

Open Project

TS Open Example Project

=
" Project Migrate

Save Project

Close Project

Project Name : | Project4
Type: | Standard Project
Directory : | CaUsers\ \Documents Browse
Author :
Company :

Description :

oK

Function Description
Project Name | Enter a name for the project.
Type Select Standard Project or Library Project.
Directory Displays the project path. By dgfault, this field displays the path
selected from the Browse function. You can also enter the path.
Browse Click to select the path.
Author Enter the author name.
Company Enter the company name.
Description Enter the project description.
OK Click to create a new project.

4.2.1.4 Project Migrate

Migrate the projects created in legacy software such as ISPSoft / WPLSoft into

DIADesigner projects. DIASelector projects (including selection results, added

devices, module configuration used with the controller, and so on) can also be

migrated into DIADesigner without reconfiguration.

The following table lists the functions in the Project Migrate pane and their

descriptions.
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Project Project Migrate
e Source Project
Open Example Project Path; —
—o
New Project Target Project
™ | Project Migrate Project Name : | Projectd
Save Project Directory : | CAUsers\ \Documents P
Close Project
" Anew

Source Project

Displays the path of ISPSoft / WPLSoft / DIASelector. By default,
Path this field displays the path selected from the Browse function. You
can also enter the path.

Browse Click to select the path of legacy project.

Function Description

Target Project

Project Name Enter a name for the project created after project migration.

Display the project path after project migration. By default, this
Directory field displays the path selected from Browse function. You can also
enter the path.

Browse Click to select the path to save the project.

Note: For functions affected during project migration, refer to Project Migrate and

Unsupported Functions.

4.2.1.5 Save Project

You can use the Save Project function to save a project.
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Project

Open Project
Open Example Project
New Project

Project Migrate

Save Project

Close Project

4.2.1.6 Close Project

You can use the Close Project function to close a project.

B Project

Open Project

Open Example Project
New Project

Project Migrate

Sawve Project

Close Project

4.2.2 Wizards

In the Wizards tab, you can quickly link to various wizards and tools.

L1 DIADesigner

-0x

A, Wizards Inverter Wizard

Inverter Wizard
Project Name: Projectd

Servo Wizard Directory: CUsers\

Device Name: Drive_1

Detect Device: Note

Serial Port
Setting

parameters

Port Name

(ms)
Parity
Data Length

Stop Bits

Connection Timeout

\Documents

Please make sure that only one
communication cable is connected from
device to this PC.

Communication Interface

Please select the communication port &

coM3

3000

n

2

Browse

(7 116)

T e
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The Wizards tab has the following functions.

e |nverter Wizard

e Servo Wizard

4.2.2.1 Inverter Wizard

In the Inverter Wizard pane, you can add the inverter devices to the project and

connect the inverter.

The following table lists the functions in the Inverter Wizard pane and their

descriptions.

1 DIADesigner

-0Ox

‘@ Wizards Inverter Wizard
Inverter Wizard -
Project Name: Project15
Servo Wizard Directory: CiUsers\ \Documents Browse
Device Name: Drive_1 (7/16)
Detection: Note Communication Status
Please make sure that only one communication
cable s connected from device to this PC. @
mi ti nterfe
Serial Port |
~
Serial Port |
Port Name Com4
Baud Rate 9600 |
Parity _.
Data Length
Stop Bits
® ASCH
Mode
RTU
" Anen

Project Name

Enter a name for the project.

Directory

Displays the project path. By default, this field displays the path

selected from the Browse function. You can also enter the path.

Device Name

Enter a name for the inverter.

Set the communication to connect to the inverter or click Start

Detection Detecting Device to auto-detect the inverter. To stop detection,
click Stop Detecting Device.
This function is only available when a device is detected.
Add Device Select the dialog as Device & Error Information or

Communication Test Tool that opens after adding a device,
and then click Add Device to create a project with the device.
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After clicking Add Device from the Inverter Wizard pane, it will jump to the

Advanced Designer interface and automatically connect to the inverter with the

device information or communication test tool displayed. For instructions on

operating the Advanced Designer, refer to Advanced Designer.

Project Explorer > J Drive_1 Device & Errar Information % hd

4 [ Project51

1= Add Device
b A, Network Configuration Device Information Information
4 B Drive_1 (VFD1A6MS11++4AA) Error Information Bevie Type JED a0
# Communication Setting Error Checklist
4 B VFD Function
&8 Device & Error Information KW (he) 0.25HF
b o Hardware Configuration
b+ [% Commissioning Rated Voltage
¢ = PLC Function
Rated Current 1.60A

Firmware Version

Load Select Heavy Duty

Communication Address

4.2.2.2 Servo Wizard
In the Servo Wizard pane, you can add the servo drive device to the project.

The following table lists the functions in the Servo Wizard pane and their

descriptions.

1 DiADesigner -ox

&, Wizards Servo Wizard

Inverter Wizard
4 ASD-A2

ASD-A2-0121-L

ASD-A2-0221-L
ASD-A2-0421-L
ASD-A2-0721-L
ASD-A2-0743-L
ASD-A2-1021-L
ASD-A2-1521-L
ASD-A2-1823-L
ASD-AZ-1FE3-L Product Description
ASD-A2-2023-L 200v-1/3PH
ASD-A2-2043-L 100W Single-Axis AC Servo Drive

Support 2 ABS ECMA Motor
A5D-A2-3023-L wmphphum-m extension DI
ASD-A2-3043-L
ASD-A2-4523-L
ASD-A2-4543-L
ASD-A2-5523-L
ASD-A2-5543-L
ASD-A2-7523-L
ASD-A2-7543-L

Software Parameter Version
v 01358

Device Name: | Drive_1 (7/16)] Quantity: | 1 [
Project Name: | Projectd
Directory: CAUsers\KERRY.FANG\Documents Browse

Add

" Aanara
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Function Description
canw Displays the servo drive series and part numbers.

ASD-A2-0121-M
ASD-A2-0221-M
ASD-A2-0421-M
ASD-A2-0721-M
ASD-A2-0743-M
ASD-A2-1021-M
ASD-A2-1043-M
ASD-A2-1521-M
ASD-A2-1543-M
ASD-A2-1B23-M
ASD-A2-1F23-M
ASD-A2-2023-M

Product Picture

Displays the servo drive image.

Product Description

Displays the servo drive description.

Software Parameter
Version

Displays the software parameter version.

Device Name

Enter a name for the servo drive.

Quantity

Select or enter the quantity to add.

Project Name

Enter a name for the project.

Displays the project path. By default, this field displays the path

Directory selected from the Browse function. You can also enter the
path.
Browse Click to select the path.
Add Click to add the servo drive to the project.

After a servo drive is selected from the Servo Wizard pane, a servo device project is
created in Project Explorer with Communication Setting dialog opened. You can

connect to the servo device directly and make the servo settings.

File Edit View Operation Toocl Window Guide o N
Communication Setting X
(I i Ce
MNew QOpen Save Software Communication Interface Communication Status
Project  Project  Project Manual
Project Explorer rox Serisl Port e @
i} Projectd4 Quick Connection
=] i —
N Add Device . . Auto Setting Start
v A, Network Configuration |
4[| Drive_1 (ASD-AZ2-0121-M) Interface
%% Communication Setting ~
sf Device & Error Information @ CNd ch3
£ Parameter Setting
N Setting
[ Oscilloscope =
b & Tuning Connection Timeout 3000 ~
fme) v E .
Port Name CoMm3 v ASD-AZ-0721-M
Station Number 127

Connect

Close
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4.2.3 Setting

In the Setting tab, you can perform basic settings.

1 DIADesigner

2 Ssetting Language

SEMll Device Repository (%) FZ ()

Device List

4.2.3.1 Language
In the Language pane, you can switch environment language.

The following table lists the settings in the Language pane and their descriptions.

Setting Description

English Click to switch to English language environment.

X (ERR) Click to switch to Traditional Chinese language environment.

R ( EE) Click to switch to Simplified Chinese language environment.

Polski Click to switch to Polski language environment.

4.2.3.2 Device Repository

Device Repository is a management tool for the device description files. A device

can be used in the project only when its device description file is installed.

The following table lists the functions in the Device Repository pane.
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-0Ox

1 DIADesigner

o—

= Setting Device Repository

Language Can't launch Device Repository with project open.

rds | Device Repository

Function Description

Select to import device description files such as DDF, EDS, and ESI

Import | &10s.

Uninstall | Select to uninstall the installed device description file.

Note: When a project that uses a device description file is transferred to another

computer and opened, the used description file will also be transferred.
Follow these steps to import Device Repository.
To import Device Repository

1. Click Browse to select the third-party electronic parameter file or folder and click
Next.
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C1 DIADesigner -

—o5 Setting Device Repository
Language
Please select the source directory containing the files to be imported, ar select the files to be imported.
Device List (Delta Description File, EDS of EtherNet/IP, EDS of CANopen, EtherCAT Slave Information file).
=

Path:

Import all files in the folder Browse

Path:

Back to Start Page Back Next

DIADesigner checks the correctness of the imported file and displays the check

results.

2. Click Browse to select other photos and click Next to confirm the imported

information.
Information Front view
(2 Content is correct Browse
?

3. Click Finish.
Device Repository Uninstall

Select Uninstall and follow the guidance to select the device to be removed and

delete it.

4.2.3.3 Device List

The Device List lists the description files (such as EDS files) currently installed in
the software in a tree structure for you to look up. It also provides a text filter
function. You can enter the text to filter in the input box at the top of the list, and then

the device name or the file name will be listed.
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Device List

The installed electronic description files are listed as below

AS332

Device Name
s, AS332P-A
AS332T-A

File Name
0001000002000002
0001000002000001

4.2.4 Guide

In the Guide tab, you can view documents and links.

L1 DIADesigner -ox
) Guide official Site
s Document Center A hELTd /Q\ @ E

Product Rating
Customer Feedback H

‘ DIAStudio . N [®
Installed Component \ \

DIASelector DIADesigner DIAScreen
= q DIADesigner-AX
B~ Iem AP
A o T
== [Ti———
Smart Machine Suite | Save your time to build machines
DIAStudio - Smart Machine Suite
" A

The Guide tab has the following functions.

o Official Site

e Document Center

¢ Product Rating

e Customer Feedback

¢ Installed Component
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4.2.4.1 Official Site

The Official Site pane displays the DIAStudio web page. You can get related

resources here.

C1 DIADesigner -ax

? Guide Official Site

~
" | CenmiEE ABELTA DIAStudio- Download Center- News Center Register Signin > (8]

- ustor ach -

2 | DIAStudio . . . Q o)

DIA DIADesigner DIAScreen
DIADesigner-AX

fglnﬁil

Smart Machine Suite | Save your time to build machines

DIAStudio - Smart Machine Suite

DIAStudio - integrated engineering software, with which users are able to

efficiently develop a machinery system, from product selection, programming,

to exporting on a unified platform. Easily give machine maker to develop

integrate control system in one software. DIAStudio, which integrates product

selection, IEC61131-3 programming, parameter settings, machine tuning and

human machine interfaces (HMI) settings as a unified engineering platform for

Delta’s PLCs, HMIs, servo drives & motors and AC motor drives. DIAStudio &

4.2.4.2 Document Center
In the Document Center pane, you can get related documents.

The following table lists the functions in the Document Center pane and their

descriptions.

C1 DIADesigner -nx

? Guide Document Center

Official Site
- Download Center Software Operation Manual Instruction Manual
s Document Center
= Product Rating
Customer Feedback

Installed Component

<" Aunerma
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Function

Description

Download Center

Click to open the DIAStudio web page in the default web
browser.

Software Operation
Manual

Click to open Software Operation Manual.

Instruction Manual

Click to open Instruction Manual.

4.2.4.3 Product Rating

In the Product Rating pane, you can rate each function and provide your

comments.

The following table lists the functions in the Product Rating pane and their

descriptions.

1 DIADesigner

=

? Guide Product Rating
Offical Site Helo,
Sl Document Center Please help us t inion. Your rating will be published on the Delta Electronics, Inc. website. Please answer the following

Customer Feedback

Installed Component

to improve the quality and the functionality of our products by sending us yol
questions based on your experience, and rate each section being t
Product Rating
Rating
Does the software meet your needs with its current features?
How satisfied are you with the software quality?
How easy is it to navigate/ use the software?

How do you rate LD programming function?

How do you rate ST programming function?

roducts by o
ur exp a ection on a scale of 0.5 to 5 (0.5 being west and 5 being the highest).

Function

Description

Sign In

Click to sign in to the DIAStudio account.

Set a rating. 0 is the worst and 5 is the best.

Rating Description

Enter the rating description.

Send

Click to send feedback to Delta.

4.2.4.4 Customer Feedback

In the Customer Feedback pane, you can send your feedback and software issues.
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The following table lists the functions in the Customer Feedback pane and their

descriptions.

] DIADesigner -mx
7 Guide Customer Feedback
o (e
Installed Component cripton:
" e
Function Description
Sign In Click to sign in to the DIAstudio account.
Subject Enter the feedback subject.
Feedback Topic Select a category of feedback topic.

Feedback Description

Enter the customer opinion.

Description

Enter your opinion.

| agree to the collection of
information (Private policy)

Click to approve Delta to collect your PC
information. You can click Private Policy to view the
details.

Click to select attachment files to send to Delta for

Attachment analysis. You can select up to 3 files at a time, 2
MB max. for the files.
Send Click to send the feedback to Delta.

Follow these steps to send customer feedback.

To send customer feedback

1. Click Sign In. Enter your account and password in the Sign In/Sign Up dialog.

2. Enter the feedback content and attach the related attachment according to your

needs
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3. Select the | agree to the collection of information checkbox and click Send.

Feedback Description
Subject:

Issue for ladder program
Feedback Topic:  Programming Languages || (1986,/2000)

Description:

As attachment.

| agree to the collection of information ( Private policy)
Attachment ||DESIGMER doctet Send

4.3 Advanced Designer

The Advanced Designer page provides a complete integrated development
environment to perform the configuration, programming, and networking of devices.

You can click BASIC at the bottom left to switch to Basic Designer page.

=] < |

0% v -~ +
dule
[=1/0 Mapping
I security Setting
sa on 0
+
-~
Module Setting Table:
CPU Group
Show Input/Output Register Start Address and Range Setting
- Each digital /O module occupies 20 words of the D registr.
dension Slot No. Model Type Software Parameter... Description VOMspping | Input Register Range O e Comment

AS-PS02 Power Module

v| [ @0Erors | [AOWaming | @ 0Messages ™ Ciear All
W @ Offine AS332T-A e — Avan
.
Lengend Description

(1] Menu bar
(D] Standard toolbar
(3) Editor toolbar
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Lengend Description

Development toolbar

Shortcut toolbar

Project explorer

Work area

Auxiliary functions area

Results area

09O

Status bar

By default, when switching to the Advanced Designer page, the navigation bar of the
Basic Designer page is disabled. You can go to Tools > Options > Environment

Settings > General Settings and select Enable Navigation bar checkbox.

Option - 0O x
4 Project Settings Language: | English e
P .
General Settings Maximum Number of Tab Window: | 20 e
4 Environment Settings
General Settings Default View: @) Basic Designer Advanced Designer
4 Programming Settings Toolbar Pattern: Small icon (@) Large icon
Compiler Settings v’| Enable product rating reminder dialog
Programming v| Auto-load last closed project
Edit Enable Navigation bar
Variable Table v*| Enable entry window
Project Tree Setting
Preview
4 Project1 -
Font Size 4 Parent1
—— Child1
= 2 4 Parent2
Child2 ~
Default OK Cancel

When switching to the Advanced Designer page without changing any settings, the
toolbar icon is default as Small icon. You can go to Tools > Option > Environment
Settings > General Settings to change the Toolbar Pattern to Large icon.
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Option - 0 X
4 Project Settings Language: | English >
Genear: inos
General Settings Maximum Number of Tab Window: | 20 ™
4 Environment Settings
General Settings Default \iew: '@ Basic Designer () Advanced Designer
4 Programming Settings ITooIbar Pattern: () Small icon (@) Large 'ccnl
Compiler Settings v*| Enable product rating reminder dialog
Programming v’| Auto-load last closed project
Edit Enable Navigation bar
Variable Taole v’| Enable entry window
Project Tree Setting
Preview
4 Project1 -
Font Size 4 Parent1
A BErere—— Child1
= e 4 Parent2
Child2 -
Default CK Cancel

In the Error List pane, you can view all errors, warnings, and messages of the

Precompile, Compile, or Progress individually.

Compile v| @ 0Emrars | |/ 0Warning | @ 0 Messages | i Clear All

Precompile Program Position Error Code
Compile

Progress

4.3.1 Menu Bar

The following table lists the functions in the menu bar.

File
Function Description

New Project Click to create a new project.
Open Project Click to open a created project.

Open Example Project Click to open an example project.
Close Project Click to close the current project.
Save Project Click to save the current project.

Save As Project Click to save this project in another name / location.
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Function

Description

Print

Click to print the current project.

Project Migrate

Click to convert ISPSoft / WPLSoft software projects
into DIADesigner format.

Exit Project

Click to exit the current project.

Recently Opened Project

Click to access the recently opened projects.

Edit

Function Description
Undo Click to undo the previous action.
Redo Click to redo the last action.

Cut Click to cut.

Copy Click to copy.
Paste Click to paste.
Delete Click to delete.
Export Click to open the export function.
Import Click to open the import function.

Find and Replace

Click to open the find and replace function.

Bookmark

Click to use the related bookmark tools.

View

Click to hide or display each option.

File Edit [Wiew | Operatio

EEREER

R R

Standard Toolbar
Editor Toolbar
Development Toolbar
Shortcut Toolbar

Tool Box

Project Explorer

Error List

Search Results

Find All Reference
Device Update Report
Find and Replace
Library

Bookmark

Register Setting

Break Point
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Operation

You can perform programming-related operations. The functions are the same as

those on the Development toolbar. For the functions of the Development toolbar,

refer to Development Toolbar.

Tool

Function

Description

Auxiliary Tools

Click to open the related software.

Device List

Click to open the device list.

Device Repository

Click to open the device repository.

Review Error Log File

Click to review the error log file.

Review Status Log File

Click to review the status log file.

Option Click to perform the background settings.
Language Click to change the software Ul language.
Window
Function Description
Vertical Click to tile the windows vertically.
Horizontal Click to tile the windows horizontally.
Tab Click to tile the windows as tabs.

Save Windows Layout

Click to save the current windows layout.

Apply Windows Layout

Click to apply the saved windows layout.

Windows Layout Setting

Click to set up the windows layout.

Reset Windows Layout

Click to reset the windows layout.

Auto Hide All Click to automatically hide all windows.
Close All Tabs Click to close all tabs at a time.
Guide
Function Description
Official Site Click to open the DIAStudio webpage.
About Click to view the software information.
Manual Click to choose to open Software Manual or Instruction Manual.
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4.3.1.1 Tool — Review Error Log File

The error log file records all errors that occurred on the controller. Use Review Error

Log File function to open the error log file to view the error information.
To open the error log file

1. Remove the SD card from the controller and insert it into the card reader of the

computer.

2. On the Menu Bar, click Tool > Review Error Log File.

Open Log File

3. In the Review Error Log File dialog, click

All error records on the controller display in the list.

Review Error Log File - 0 X
IFI>Iease remO\I-'e:[he memory card froml PLC, and then insert the memory card into card reader of PC. Click Open Log File
Open Log File” button to open the directory.
MNa. Rack No. Slot No. Module Error Code Date & Time Detail
1 1 o AS320P-B 16%2012 2000-01-01 05:49:14 Incarrect division operation “
2 1 0 AS320P-B 162003 2000-01-01 05:49:14 The device used in the program is ou
3 1 0 AS320P-B 16#2008 2000-01-01 05:49:14 The operand n or the other constant
4 1 ] AS320P-B 16#2012 2000-01-01 05:48:14 Incorrect division operation
5 1 0 AS320P-B 16#2003 2000-01-01 05:49:14 The device used in the program is ou
6 1 0 AS320P-B 16#2008 2000-01-01 05:49:14 The operand n or the other constant
7 1 ] AS320P-B 16#2012 2000-01-01 05:48:14 Incorrect division operation
8 1 0 AS320P-B 16#2003 2000-01-01 05:49:14 The device used in the program is ou
9 1 0 AS320P-B 16#2008 2000-01-01 05:49:14 The operand n or the other constant
10 1 o AS320P-B 16%#2012 2000-01-01 05:49:14 Incarrect division operation
11 1 0 AS320P-B 16#2003 2000-01-01 05:49:14 The device used in the program is ou
12 1 0 AS320P-B 16#2008 2000-01-01 05:49:14 The operand n or the other constant
13 1 0 AS320P-B 16%#2012 2000-01-01 05:49:14 Incarrect division operation
14 1 0 AS320P-B 16#2003 2000-01-01 05:49:14 The device used in the program is ou
15 1 0 AS320P-B 16#2008 2000-01-01 05:49:14 The operand n or the other constant
16 1 ] AS320P-B 16#2012 2000-01-01 05:48:14 Incorrect division operation
1 1 - L 1 bl

4.3.1.2 Tool — Review Status Log File

The status log file records all status on the controller. Use Review Error Log File

function to open the status log file to view the status information.
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To open the status log file

1. Remove the SD card from the controller and insert it into the card reader of the

computer.

2. On the Menu Bar, click Tool > Review Status Log File.

3. In the Review Status Log File dialog, click

Open Log File

All status records on the controller display in the list.

Review Status Log File - 8 x
Please remove the memory card from PLC, and
then insert the memory card into card reader of PC.
Click "Open Log File" button to open the directory.
No. Status Date & Time
1 PLC RUN 2023-12-14 16:48:10 -
2 PLC STOP 2023-12-14 16:49:08
3 PLC RUMN 2023-12-14 16:48:38
4 PLC STOP 2023-12-1416:48:49
5 PLC RUMN 2023-12-14 1647:57
6 PLC STOP 2023-12-1416:45:19
7 PLC RUN 2023-12-14 16:44:56
8 PLC STOP 2023-12-14 16:44:33
9 PLC RUN 2023-12-14 16:43:48
10 PLC STOP 2023-12-14 16:43:40
1 PLCRUMN 2023-12-1416:40:22
12 PLC STOP 2023-12-14 16:40:14
13 PLCRUMN 2023-12-1416:40:02
14 PLC STOP 2023-12-14 16:40:00
15 PLCRUN 2023-12-1416:37:32
16 PLC STOP 2023-12-14 16:37:29 v

4.3.2 Standard Toolbar

The following table lists the functions on the standard toolbar.

Function

Description

Mew
Project

Click to create a new project.

B

Open
Project

Click to open a created project.

[©)

Save
Project

Click to save the standard project.
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Function Description
) Click to save the library project.
cave Note: This function is available after creating a library project.
ibrary
= Click to print the project.
Print

Click to open software manual.

Software
Manua

4.3.3 Editor Toolbar

The following table lists the functions on the editor toolbar.

Function Description
+“ Click to undo the previous action.
Undo
> Click to redo the last action.

Redo

J Click to cut.

Cut

El Click to copy.
Copy

D Click to paste.
Paste

® Click to delete.
Delete

4.3.4 Development Toolbar

The following table lists the functions on the development toolbar.
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Function Description
= Click to add a new device.
Add
Device
mmm Click to compile project.
Project
oom Click to compile device.
) Click to execute back and restore of the inverter devices in the
Backup & project.
Restore
4 Click to upload projects from the device to the computer.
Project
Upload
¥ Click to download projects from the computer to the device.
Project
51 Click to go online between the computer and the device.
=
Online
50 Click to go offline between the computer and the device.
Offline
O Click to run the device.
Run
! Click to stop the device.
Stop
& Click to switch the status of all devices in Project Explorer from
Commu.. disconnection to connection according to the current communication
e settings.

4.3.5 Shortcut Toolbar

The following table lists the functions of the shortcut toolbar.
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Function Description

o Click to launch COMMGR software.
COMMGR

@ Click to launch DIASelector software.
DlASelectc

@ Click to launch DIAScreen software.
DIAScreen

@ Click to launch ASDASOoft software.
ASDASoft

=] Click to open DIAStudio web page.
Officia

Gite

4.3.6 Project Explorer

Project Explorer lists various functions supported by the device, such as PLC

programming and parameter editor. To quickly expand or collapse a single node or

all nodes in Project Explorer, right-click the project name and select

Expand/Collapse Project Tree. The following table lists the functions of Project

Explorer.

Function

Description

1=l Add Device

Double-click to add the required device.

A Metwork Configuration

Double-click to set up device network.

‘ 1] Netwark View ‘

Double-click to open network view.

|— Connected Metwork |

Displays the connected network.

=% Disconnected Devices

Displays the unconnected devices.

M Controller_1

Displays the added controller.

Displays the added servo drive.
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Function

Description

B Drive_ 1

Displays the added inverter.

| W TempController_1

Displays the added temperature controller.

The following table lists the sub-items of the controller functions in Project Explorer.

Features

Description

%~ Communication Setting

Double-click to set the device communication.

A H " - s
& Device & Error Information

Double-click to open Device & Error Information
pane.

] re -
& Hardware Configuration

Double-click to configure hardware of devices,
such as parameter setting.

izi Security Setting

Double-click to open Security Setting pane.

# Symbol Configuration

Double-click to execute symbol configuration of
devices. Specify or view the properties of
variables.

< Programming

Double-click to execute programming of devices,
such as global variables, user-defined data type,
program, and function block.

& -
2 Motion

Double-click to set the motion control, such as
position plan table.

L%, Commissioning

Double-click to execute commission of devices,
such as monitor table, data tracer, and data
logger.

Double-click to use auxiliary tools, such as
register edit, register resource allocation, step
positioning, format PLC memory, retain variables
initialization, and CARD Utility.

The following table lists the functions of the servo drive in Project Explorer.

e ASDA-A2 and ASDA-B2 series

Features

Description
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‘ & Communication Setting ‘

Double-click to set the device communication.

& - , .-
& Device & Error Information

Double-click to open the Device & Error
Information pane.

‘ &* Parameter Setting ‘

Double-click to open the Parameter Setting pane.

‘ @ Oscilloscope ‘

Double-click to open the Oscilloscope pane.

Double-click to execute tuning of devices, such as
gain adjustment.

ASDA-A3 and ASDA-B3 series

Features

Description

‘ & Communication Setting ‘

Double-click to set the device communication.

‘ & Device & Error Information ‘

Double-click to open the Device & Error
Information pane.

{1} Servo Setting

Double-click to open the Servo Setting dialog.
Refer to the note of Servo Setting.

The following table lists the functions of the inverter in Project Explorer.

Features

Description

‘ & Communication Setting ‘

Double-click to set the device communication.

‘ B VFD Function ‘

Double-click to set inverter functions.

& - , .-
| & Device & Error Information |

Double-click to open the Device & Error
Information pane.

<& Hardware Configuration

Double-click to configure hardware of devices,
such as parameter setting.

i} Parameter Backup & Restore

Double-click to backup and restore parameter.

3, Commissioning

Double-click to execute commission of devices,
such as trace and communication test tools.
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The following table lists the functions of the temperature control in Project Explorer.

Features

Description

‘ = PLC Function ‘

Double-click to set built-in PLC functions.

A - , - i
‘ & Device & Error Information ‘

(For PLC Function) Double-click to open the Device
& Error Information pane.

[2] Security Setting ‘

Double-click to open the Security Setting pane.

«* Programming ‘

Double-click to execute programming of devices,
such as global variables, program, and function
block.

Lag Commissioning

(For PLC Function) Double-click to execute
commission of devices, such as monitor table.

%, Auxiliary

Double-click to use auxiliary tools, such as register
edit, register resource allocation, step position, and
format PLC memory.

Features

Description

& Communication Setting

Double-click to set the device communication.

&* Parameter Setting

Double-click to open the Parameter Setting pane.

L8 Ternperature Control Tools

Double-click to set the temperature controller
function, such as temperature monitor,
communication and station number automatic
synchronization, and program planning.

4.4 Creating Project and Device

You can create a new project from the menu bar, standard toolbar, and keyboard

shortcuts.

To create new project

1.

Do one of the following:

hEII'I'.

e Click L™= | on the standard toolbar.
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Or

e Click File > New Project from the menu bar.

Or

e Press Ctrl + C keys simultaneously on the keyboard.

Note: The functions in the New Project dialog are the same as mentioned in the

Basic Designer.

2. Enter the Project Name and select the project Type, Directory, Author, and

other information according to your need.
3. Click OK.

Project is saved in the given location with *.diade extension.

4.4.1 Add Device

You can add devices to the project manually or by scanning.

4.4.1.1 Add New Devices Manually
You can add devices to the project from the menu bar, toolbar or Project Explorer.
To add devices to project

1. Do one of the following:

(=]

Add

o Click L2 | on the development toolbar.
Or
e Click Operation > Add Device from the menu bar.

Or

== Ad Device

e Click in Project Explorer.

Note: The Add Device dialog functions are the same as mentioned in Basic
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Designer.

4.41.2 Add by Scan
You can add Ethernet devices to DIADesigner by Add by Scan function.
Note: Only EtherNet/IP device scan is supported in the current version.
To add devices by scan

1. Open COMMGR software and create an Ethernet Driver.

2. In DIADesigner, click Network Configuration > Network View in Project

Explorer.

s

3. Click in the Network View pane.
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4. Select the Ethernet driver from the Driver Name drop-down list in the Network

Scan dialog.

Network Scan x
COMMGR
Driver Name AS300_Ethernet M
Please Select Protocol
Scan
Part Number Serial Number | Address Remarks
Cancel

5. Click Scan.

The scanning starts. Click Stop to stop the scanning.

Network Scan x
COMMGR
Driver Name AS300_Ethernet v
Please Select Protocol
Stop
Part Number Serial Number  Address Remarks
D
1 3 Scanning, please wait..
.

Cancel

The information of the scanned devices displays in the below device list.

DIADesigner V1.13.0 [



£\ NELTA

Chapter 4: User Interface

Network Scan

Please Select Protocol

6. Select the devices to add to the project and click Add and Upload.

The selected device is added to the project.

© DIADesigner - Adv. - Projectt
Ed Operation Tool Window Guide

B N =R ) = 3 i 2

Project Explorer 1 x| NetworkView X

4 EProj

4.4.1.3 Directly Connect to Inverter

Refer to Inverter Wizard for the details about directly connecting to inverters.

4.4.2 Device Name

To modify the device name, do one of the following:

¢ Right-click the device in Project Explorer and select Update Device.
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Common Model

Device Name :
Controller_1 (12/16)

oK Cancel Apply

e Click the device in Project Explorer, and then press F2.

¢ Double-click Network View > Network View, and then double-click the device

name above the device.
Or

Click the device name above the device, and then press F2.

:

(& g 3 O 81% |O] —

< Controller_1

[ As218ex-a |

4.4.3 Update Device

All AS Series controllers can be changed. Programs and sharable configurations
retain their settings, and unshared configurations or parameters restore to their

default values.
To update devices
1. Right-click the device in Project Explorer and select Update Device.
Or

Double-click Network View > Network View, and then right-click the device in

the Network View pane and select Update Device.
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* Upload

= Download
& Network Scan
% Configuration
D copy

@ Delete

Update Device

AS33IT-A l

Ctrl+C

Cel

Or

Double-click Hardware Configuration > Configuration in Project Explorer,

and then, right-click the device in the Hardware Configuration view and select

Update Device.

& O

Set Function Card

Update Device

Open Parameter Setting i

2. In the Update Device dialog, select New Model in the Model tab, and then click

OK.

3. Confirm the message and click Yes in the pop-up dialog box.

This cperation will affect :
1. Al tabs will be closed.

2. Only programming data will be kept after changing preduct type, others like configuration data will be reset to

default values.
Do you wish to continue 7

Update Device Report

The Update Device Report dialog appears at the bottom after the device model is

updated. You can view the total number of messages, warnings, or errors for Task,
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Program, Function Block, and Variable in the Overview area. You can also click

each field to view the description, corresponding program, and corresponding

position of each message in the Message area.

Device Update Report

M War... Errors Al
0 1 4
o 7 13 20
o 3 4
o 3 8
2 20 6

e S I TR S Device Update Report

- Position
X0
X63.13
X16.0

Y64.15

Network 1
Network 1

DYo v

Click the field to view information (such as the Error field of the Program item), and

then the message area lists the error items.

Device Update Report

M, V . Errors Al
0 1 4
0 713 20
0 3 4
0 3 8
3 20 6

e S I TR S Device Update Report

- Position
X63.15
X16.0
¥64.15
Network 1
DXx63.0
Network 1
DY16.13
X16.0 v

Double-clicking the error item listed in the Message area, the system guides you to

where the error item is located (displayed at the top of the screen) to view the

information or modify the parameter.

{ Name Data Typ Add: [¢
Al 1 BOOL ~ = Y10
ar2 BOOL i< AL
- S
=0 ] s-CERE-LAS " Insert Decimal Place: | 3
x15 35 1 1 B o]
1k 10 11 1t (
& mev
a EN
X314 51 Dx18.1-5 O-ovax15
151652

Message

- Prog
1 Pou
0 u
15 o
5 Pou,
® X160 Pou,
® xi6 Pou_3 Transitio
® x5314 Pou
® x531 Pou.
@® vis Pou
@ v160 Pou_1
® vi6o ou_3 Act
® viso Pou_3 Transition
® Ve Pou_2

DIADesigner V1.13.0

52



A AELTA Chapter 5: Communication Setting

Chapter 5: Communication Setting

DIADesigner V1.13.0 JEE



A AELTA Chapter 5: Communication Setting

5.1 Communication via COMMGR

Using COMMGR (Communication Manager) in DIADesigner, you can quickly
establish communication between DIADesigner and connected devices and perform

related configuration through the communication interface function of DIADesigner.
How to open the Communication Setting dialog?
¢ In Project Explorer, double-click Device > Communication Setting.

The following table lists the functions in the Communication Setting dialog.

Communication Setting x

Communication Interface Communication Status

COMMGR @
T

Driver Name Driverl w

Station Number

Forwarding Setting

Routing Setting r‘

Connect
AS332T-A

Close

Function Description

Select the device interface. The available options include:
¢ COMMGR
e Serial Port

Communication
e Ethernet (When the PC is connected to the inverter’s

Interface
Ethernet communication card using Ethernet)
Note: Serial Port is available for devices other than
Controller devices such as Servo Drive or AC Drive.
MMGR —

C(,) G Select the driver created in COMMGR.

Driver Name

COMMGR - Enter the station number of the device to be connected.

Station Number

Forwarding Setting — | Select to enable forwarding communication mode.
Enable
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Function Description

Forwarding Setting — | Click to set path for connecting device.
Routing Setting

Click to establish communication between DIADesigner
Connect and the device. If the connection is unsuccessful, a timeout
message appears after a while.

Click to disconnect the communication between

Disconnect DIADesigner and the device.
Communication Displays the current communication status between
Status DIADesigner and the device.

5.2 Communication without COMMGR

Select Serial Port for Communication Interface and then setup Port Name and
parameters through the in the Communication Setting dialog to allow DIADesigner

to directly communicate with the servo drive, inverter and other devices.

The following figure shows an example for communication using CN4 interface of
ASDA-A2 servo drive.

Communication Setting X

Communication Interface Communication Status
Serial Port v

Quick Connection

Auto Setting Start

Interface

@ CN4 CN3

Setting

o] —— |0

Port Name COM3 -
ASD-A2-012

-L
Station Number 127

Connection Timeout
(ms)

=]
=]
1Ay

Connect Disconnect

Close

Click Start in Quick Connection area to establish communication automatically

according to the selected interface.
e CN4: CN4 is the USB communication interface on the Servo Drive.

e CN3: CN3 is the RS-485 / RS-232 serial communication interface on the servo

drive.
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The following figure shows an example for communication using CN3 interface of

ASDA-A2 servo drive.

Communication Setting X

Communication Status

Communication Interface
Serial Port

Quick Connection

Interface

® P3-05=0: Modbus and RS232
P3-05=1: Set RS232 by DIAStudio

Auto Setting Start

I
+

Ca

Set
L‘Ton.r‘ect'or‘ Timeout ASD-B2-0121-B
(ms) -
Port Name COM3 L]
Station Number 127
Parity n L]
Data Length 8 ™
Stop Bits 2 v
Made Ascll
® RTU

Baud Rate 38400 v

Connect

Close
Function Description

Connection Timeout
(ms)

Select or enter the connection timeout. The connection
terminates if the device doesn’t respond within the set
time. The value range is 100~20,000 ms.

Port Name

Select the COM port of the connected device.

Station Number

Enter the station number of the device to be connected.

Parity

Select whether to set the parity.

Data Length

Select the data length.

Stop Bits Select whether to set the stop bits when communicating.
Mode Select the communication mode.
Baud Rate Select the communication speed.

DIADesigner V1.13.0

56



A AELTA Chapter 5: Communication Setting

5.3 COMMGR Overview

The COMMGR is the new generation communication management tool developed by
Delta Electronics, Inc. Its main function is to establish communication between
DIAStudio and Delta’s devices. Communication configuration becomes more

convenient through the management of COMMGR.

Create communication parameters to be used according to the management list in
COMMGR. The communication parameters are called Drivers. If a driver is started,
a connection is created automatically. After specifying a driver in DIADesigner,

communication is carried out at the same time.

% COMMGR - m] g
Edit View Tools Help
1 T
c @ [l & °?
New Delete  Modify Save Save All Auto Search Simulator DIACom  eComm About
Driver Driver Driver Driver Disable Stop
Routing Tree Window 8 x4 Driver[Not yet saved] x b
- Driver, [Ethernet Port]
@8 Driverl, [RS232 Serial Port, COM3]
Driver Name Driver (1-32 Characters)
Connection Setup Ethernet Card
Type Ethemnet v Description HMI Ethernet Adapter ~ | Refresh
169.254.186.16
Connection Type General T
IP Address
Device Type Delta v
Add Delete All Delete Search
A . IP Address Port Type MAC
Feperse Time Buiozss— s~ | ]
Connect Ret 3 > (0-50)
Connection Timeout |30 =1 (1-200)
(Unit: 100 ms)
< >
Station 1D 0 = (0-255)
Device Scan Range  Begin | 1 > End|5 < (Station ID: 1- 255)

Output Window 2 x
[2023-08-28 12:22:41.018] [info] COMMGR started

[2023-09-28 12:23:18.578] finfo] Driver: Driver modified

[2023-08-28 12:23:56.516] [info] Driver: Driver modified

[2023-09-28 12:23:58.778] [error] Driver2[Not yet saved]: COM Port Number is error!

W« b W \Error List ) Log List,/

The following figure shows communication between DIADesigner and Delta

hardware product via Drivers.

COMMGR Communication|

|SPSoft Port =

F Y
h
F
L
.

Device

The COMMGR is a software independent of DIADesigner. It must be installed and
uninstalled separately. If an earlier version of COMMGR has been installed on a

computer, uninstall it before installing the new version.

Refer to Install, Uninstall, and Update DIADesigner for detailed installation and

uninstallation methods.
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5.3.1 Launch COMMGR

Do one of the following to launch COMMGR.

e Double-click the COMMGR shortcut on the desktop or click the Windows icon at

the left-bottom corner and select Delta Industrial Automation > COMMGR in

Windows Start menu.

¢ Right-click the COMMGR icon in the system tray, and click Open.

5.3.2 Main Screen

9 COMMGR

g g

Edit View Tools Helpo
P80 & = [a 2

Mew Delete  Modify Save Save All Auto Search Simulator DIACom  eComm About
Driver Driver Driver Driver Disable Stop

Routing Tree Window

2 x|

-m Driver, [R5232 Serial Port, COM3]
| output window n
[2025-06-10 09:49:49.251] [info] COMMGR started
W 4 W \ErrorList b Log List
Ready @
Legend Description
Menu bar
Toolbar

Routing Tree window

PO

Driver setup page
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Legend

Description

@ Output Window

@ Status bar

5.3.2.1 Menu Bar

The following table lists the functions in the COMMGR menu bar.

Function Description
Edit
New Driver Click to add new driver.
Delete Driver Click to delete selected driver.
Modify Driver Click to modify selected driver.
Save Driver Click to save the modified driver.
Save All Click to save all modified drivers.
View

Routing Tree Window

Click to display / hide the Routing Tree Window.

Output Window Click to display / hide the Output Window.
Status bar Click to display / hide the status bar.
Tools
BOOTRIDHCE Setling | Giick to open the BOOTP/DHCP Setting Tool dialog.

IP Setting Tool

Click to open the IP Setting Tool dialog.

Ping Test Click to open the Ping Test dialog.

DIACom Click to open DIACom setting tool.
Click to open eComm software.

eComm Note: Use eComm with HMI products to connect to DIACloud
and set up bypass.

Language Select the language of software.

Help
About Click to view software information.

Software Manual

Click to open software user manual.

DIADesigner V1.13.0




A AELTA Chapter 5: Communication Setting

5.3.2.2 Toolbar

The following table lists the functions in the COMMGR toolbar.

Icon Description
Click to add new driver.
Neuw
Driver
E Click to delete selected driver.
Delete
Drriver
Click to modify selected driver.
I'\-1ify
Drriver
E Click to save the modified driver setting.
)
Save
Drriver
H-u.l Click to open the automatic search function.
O
Save All

[ Click to turn on the automatic search function.
Auto Search
Enable
& Click to turn off the automatic search function.
Click to start / stop the simulator.
Sir;tor
Stop
EI Click to open the DIACom software.
DIACom
a Click to open the eComm software.
eComm Refer to eComm User Manual for operation instructions.
5 Click to open About dialog.
=]
About
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5.3.2.3 Routing Tree Window

The Routing Tree Window displays the created drivers and the driver status.

Routing Tree Window o

x

+-@ 485, [RS422/RS485 Serial Port, COME]
+-@ ETH, [Ethernet Port]

+0E~ USE, [USE Port, COMA4]

Search Stop

.. @ SIMULATOR, [AS300 Simulator - STOP]

5.3.2.4 Driver Setup Page

The driver setup page displays the driver setting.

How to open the driver setup page?

o Double-click the driver to be modified in Routing Tree Window.

e Click the driver to be modified in Routing Tree Window, and click Modify

Driver on the toolbar.

Driver Name | Driverl

| (1- 32 Characters)

Connection Setup

Type Serial
Interface Type RS232
Connection Type General
Response Time
Connect Retries |: =| (0-50)
Connection Timeout E = (1-200)

(Unit: 100 ms)

Communication Protocol

~ O virtual com

w COM Port

~ Mode
Baud Rate

Data Length
Parity
Stop Bits

Station ID

Device Scan Range

Intel(R) Active Management Technology - SOL ~ | | Refresh
RTU ~

921600 ~

8

M ~

2 ~

[127 [2] 0-255) Auto-detect

Begin |1 2 End |5 i (Station ID: 1-255)

5.3.2.5 Output Window

The Output Window displays the Error List and Log List.
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CQutput Window X

[2019-04-30 11:03:45.539] [comm_logger] [info] Communication timeout A
[2019-04-30 11:03:45,57¢] [comm_logger] [info] The device connection was dosed, Reason=2
[2019-04-30 11:03:45,57¢] [comm_logger] [info] Device connedtion timeout, COM Port: 3

M4 b M \Error List ) Log List

5.3.2.6 Status Bar

The status bar displays the status of the software.

|Ready

5.3.3 Driver Setting

The COMMGR lists drivers connected to software and their communication ports.
When you add a new driver and set communication parameters for it, COMMGR will
create a connection according to the specified communication port specified by that

driver.

Whenever the computer restarts, COMMGR also starts the driver automatically.
However, if the connectivity of the driver created is lost (for example, the Ethernet
Network card or the USB connection cable is removed), COMMGR will stop the
driver and display Error state for the driver. Once the connectivity is back, the driver

status becomes normal again. The following figure shows an example for error state.

(%0 USB, [USB Port, COMA4] ‘

5.3.3.1 Add Driver
Follow these steps to add a driver.

To add driver

New

1. Click Edit > New Driver in the menu bar or click L2 | on the toolbar.

2. Enter Driver Name in the driver setup page.

3. In the Connection Setup area, select Type and set the parameters in the

Communication Protocol area according to your need.
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The following table lists the settings in the driver setup page with their

description.
Setting Description
Enter the driver name. A driver name can be of maximum
Driver Name 32 characters.

Note: Special characters such as *, #, ?, \, %, @ and so

on cannot be used except “ .

Select the connection type.

e Serial—A computer communicates with the Delta
controller through a communication port on the
computer using RS232 / RS422 / RS485.

e USB—A computer can connect to the Delta controller
equipped with a USB port through a USB cable.
However, make sure that a USB driver is installed on a
computer before the computer connects to a controller
equipped with a USB port. Refer to Installing USB
Driver for AS Series CPU Module for more information
about installing controller USB driver.

e Ethernet—A computer communicates with the Delta
controller through an Ethernet port on the computer.

Connection ¢ DIACloud—Establish a computer's virtual Ethernet port
Setup — Type (DIACom Ethernet Adaptor) or virtual communication

port (DIACom Virtual COM) through DIACom to
communicate with devices connected to Delta Cloud.

e DirectLink—A communication function provided by
Delta Human Machine Interfaces (HMI). If a controller
connects to an HMI normally, a computer can connect
to the HMI through a USB cable or Ethernet, and
connect to the controller indirectly. Refer to the related
manuals for Delta’s HMI for more information about
setting up a connection and precautions for use.

e Simulator—A virtual channel connecting to a controller
Simulator. If you specify this type of driver in
DIADesigner, COMMGR will transmit the data between
DIADesigner and a Simulator. It is as if COMMGR is
connected to a real controller.

Communication
Protocol

Parameters vary from the selected connection type. For
the parameter settings of different connections, refer to
sections 5.3.3.2~5.3.3.7.

Response Time

Set the parameters of communication response.

e Connect Retries—Set the number of times to resend
the command when a connection error occurs.

e Connection Timeout—Select an interval to resend the
command.
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L
Save

4. Click L™ | on the toolbar.

The communication driver is created and displayed in Routing Tree Window.

5.3.3.2 RS232 /| RS422 | RS485 Setting

The following figure shows connection mode.

COM (RS-485)

PC

IFD8s00

(R5-232 interface)

COM(RS+232)

M E—a

PC Female=to=male DBS cable
{R5=232 Interface) (Standard cable onthe market) AS.F232

(RS=232 interface)

Prerequisite

e The related driver is installed on the computer

e The computer and controller are connected and working properly.
Follow these steps to set a RS232 /RS442/ RS485 driver.
To set RS232 /RS442 /RS485 driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

except “_".

2. Select Serial from the Type drop-down list in the Connection Setup area.
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3. Select a port you want to establish a connection tunnel from the COM Port drop-

down list in the Communication Protocol area. The complete device name and

port number will be displayed, and the content displayed on the port will be the

same as the Windows Device Manager. You must first confirm the

prerequisites to select a COM port.

4. Select ASCII or RTU from the Mode drop-down list.

Driver Name |Dri\rer | (1-32 Characters)
Connection Setup Communication Protocol
Type Serial il COM Port
Interface Type RS232 ~ Maode
Connection Type General bt Baud Rate
Data Length

Response Time

Connect Retries 3 =| (0-50) Parity
Connection Timeout |30 =l (1-100) Stop Bits

(Unit: 100 ms) .
Station |D

Device Scan Range

Silicon Labs CP210x USB to UART Bridge (C( ~ | | Refresh
RTU -

921600 ~

8

N -

2 v

<

127 Auto-detect

Begin |1 ~ | End 5 ~ | (Station ID)

Note:

e The computer port and device port used to exchange data must have the same

communication settings.

¢ When opening the driver setup page, the system captures the COM port

information of Windows Device Manager, but the information will not remain

updating. If a device is added to the system after the driver setup page is

opened, the COM Port drop-down list will not

have the device option. You need

to reopen the driver setup page to have it displayed.

5.3.3.3 USB Setting

The following figure shows connection mode.

MINIUSB
UCSPRGO1501A(1.5M)

UC-PRGO30=01A(3IM)
E"” o
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Prerequisites

e AUSB driver is installed on the computer.
e The computer and controller are connected and working properly.
Follow these steps to set a USB driver.

To set USB driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

except .
2. Select USB from the Type drop-down list in the Connection Setup area.

3. Select a port you want to establish a connection tunnel from the COM Port drop-
down list in the Communication Protocol area. The complete device name and
port number will be displayed, and the content displayed on the port will be the
same as the Windows Device Manager. You must confirm the prerequisites to

select a COM port.

Driver Name | Diriverl | (1 - 32 Characters)
Connection Setup Communication Protocol
Type USE v Ovirtual COM
COM Port ~ | | Refresh
Mode RTU -
Baud Rate 921600 -
Response Time Data Length 8
Connect Retries 3 = (0-50) Parity N v
Connection Timeout |30 = (1-200) Stop Bits 2 -
(Unit 100 ms)
Station D 127 = (D-255) Auto-detect
Device Scan Range  Begin |1 > End |5 > (Station ID: 1 - 255)

Refer to Installing USB Driver for AS Series CPU Module for more information about

installing a USB Diriver.
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5.3.3.4 DirectLink (USB) Setting

vsssooe | i
= UC-PRGO15-02A(1.5M)
B UC-PRGO30-02A{3M) AS300
c UC-PRGO50-02A(5M)(Note 1) PLC

UC=MS030=04A(3M)

Follow these steps to set up a DirectLink (USB) driver.

To set DirectLink (USB) driver

1.

Enter a driver name in the Driver Name field. Special characters cannot be used

except “_".
Select DirectLink from the Type drop-down list in the Connection Setup area..

Select the USB transfer mode of HMI in the HMI USB Mode area. If you select
CDC mode, select the port you want to establish a connection channel from the
COM Port drop-down list in the Communication Protocol area. The complete
device name and port number will be displayed, and the content displayed on
the port will be the same as the Windows Device Manager. For detailed
connection settings and precautions for use, refer to the relevant Delta HMI

manual.

4. Set the communication parameters in DIAScreen and download the parameters

to the HMI to communicate via DirectLink (USB).

Driver Name |Driver‘| | (1-32 Characters)
Connection Setup HMI USE Mode
Type DirectLink M {® USB/ Disk Mode
Interface Type USB = O cDC Mode, COM Port

Response Time

Connect Retries 3 = (0-50)
Connection Timeout |30 = {1-200)

(Unit: 100 ms)

Note: When using DirectLink, the communication from HMI to the controller does not

support RTU mode, do check the related settings in DIAScreen.
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5.3.3.5 Ethernet Setting

o ETHERNET

= — :
-
= UC-PRGOI0=Z0A[IM)
PC

Follow these steps to set an Ethernet driver.
To set Ethernet driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

except .
2. Select Ethernet from the Type drop-down list in the Connection Setup area.
3. Select General from the Connection Type drop-down list.
4. Select Delta or EtherNet/IP from the Device Type drop-down list.

o Delta: Search for Delta devices.

o EtherNet/IP: Search for EtherNet/IP devices.

5. Select a Network Interface Card (NIC) from the Description drop-down list in
the Ethernet Card area. An |IP address assigned to a network interface card

selected displays in the lower left corner.

6. Owing to the characteristics of Ethernet, a computer can communicate with all
devices on a network. You can create the IP addresses of devices connected to

this driver in the IP Address area. Follow these steps to create a device IP.

a. Some devices support the Search function. After you click Search to search

for IP addresses, results display in the list.
b. Click Add to add new IP address in the list.
o Enter the IP address of a device connected in IP Address field.

o Enter the communication port number specified. If a communication port

number is not specified, use the default communication port number 502.
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o The Type field is used to display the searched device type when using the

Search function and is not editable.

o Select a particular IP and click Delete or press Delete key to delete it.

Diriver Name | Driverl | (1- 32 Characters)
Connection Setup Ethernet Card
Type Ethernet ~ Description HMI Ethernet Adapter ~| | Refresh
169.254.186.16
Connection Type General ~
IP Address
Device Type Delta ~
Add Delete All Delete Search
EtherNet/|IP
IP Address Port Type MAC

Response Time

Connect Retries 3 =| (0-50)
Connection Timeout |30 = {1-200)

(Unit: 100 ms)
< >

Station ID 0 2l (0-255
Device Scan Range  Begin | 1 | End |5 > (Station ID: 1 - 255)

Note:

e When you select EtherNet/IP for Device Type to search, you cannot perform a

device scan for the searched device.

e When opening the driver setup page, the system captures the Ethernet card
information, but the information will not remain updating. If an Ethernet card is
added to the system after the driver setup page is opened or the Ethernet card
setting is changed, the Ethernet card from the Description drop-down list will not

be updated. You can click Refresh to refresh the Ethernet card.

5.3.3.6 DirectLink (Ethernet) Setting

UC-PRGO30-20A(3M)

_——
PC

UC-MS030-04A(3M)

) [l
j

AS300
PLC

Follow these steps to set a DirectLink (Ethernet) driver.
To set DirectLink (Ethernet) driver

1. Enter a driver name in the Drive Name field. Special characters cannot be used

except “_".
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2. Select DirectLink from the Type drop-down list in the Connection Setup area,

and then select Ethernet for Interface Type.

3. Select an Ethernet card from the Description drop-down list in the Ethernet
Card area. An IP address assigned to a network interface card selected displays

in the lower left corner.

4. Owing to the characteristics of Ethernet, a computer can communicate with all
devices on a network. You can create the IP addresses of devices connected to

this driver in the IP Address area. Follow these steps to create a device IP.

a. Delta HMI devices support the Search function. After you click Search to

search for IP addresses, results display in the list.
b. Click Add to add new IP address in the list.
o Enter the IP address of a device connected in IP Address field.

o Enter a specified communication port number. If a communication port

number is not specified, use the default communication port number 502.
o The Type field has no effect in setting DirectLink (Ethernet) parameters.
5. Select a particular IP and click Delete or press Delete key to delete the it.

6. Set the communication parameters in DIAScreen and download the parameters
to the HMI to communicate via DirectLink (USB).

q Driveri[Not yet saved]

Driver Name Driver1 (1-32 Characters)

Connection Setup Ethernet Card

Type Directlink v Description Microsoft Wi-Fi Direct Virtual Adapter ~| | Refresh

169.254.22 146
Interface Type Ethernet ~

IP Address
Connection Type General ~
Add Delete All Delete Search

IP Address Port Type MAC
Response Time

Connect Retries 3 = (0-50)
T

Connection Timeout | 3 = (1-200)
(Unit: 100 ms)
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Note:

e When opening the driver setup page, the system captures the Ethernet card
information, but the information will not remain updating. If a device is added to
the system after the driver setup page is opened or the Ethernet card setting is
changed, the Ethernet card will not be updated. You need to reopen the driver

setup page to update it.

e When using DirectLink, the communication from HMI to controller does not

support RTU mode, do check the related settings in DIAScreen.

5.3.3.7 Simulator Setting
Follow these steps to set a Simulator driver.
To set Simulator driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

except .
2. Select Simulator from the Type drop-down list in the Connection Setup area.
3. Select the controller model from the Simulator Type drop-down list.

4. Enter a specified communication port number in the Port Number field in the
Simulator area. If a communication port number is not specified, use the default

communication port number.

Driver Name |Driver1 | (1-32 Characters)
Connection Setup Simulator
Type Simulator ~ Port Number = | (10002 - 65535)
Simulator Type DVP w
Dievice Type DWP EH2/SVIOId Series W

Response Time

Connect Retries 3 = (0-50)
Connection Timeout |30 = (1-200)

(Unit: 100 ms)

Note: You can create several Simulator drivers. But there are limitations in run mode.
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When creating multiple types of simulators, their communication port number must

not be repeated. A maximum of the following simulators can run at same time.
e 4 AS300 simulators

4 AS200 simulators

4 AS100 simulators

4 AH simulators

16 DVP simulators

(Total 32 simulators can run at the same time.)

When the maximum limit for creating drivers of a particular type is reached, an alarm

message appears.

COMMGR >

| DWP simulator number reached 16 limit!

5.3.3.8 Support DIACloud Function

Local Office Remote Site

DIAcom . D

\N | evens
& H’#D J

Q 38 | COMMGR b Serial E=(nj
i@ E DIADesigner bl 5 a
3. DXrouter 1. Router read/write data
update data from device
to DIACloud 2. Datais saved in router
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Prerequisites

e The DX Ethernet cloud router equipment environment is established.
e ADIACom account is created and the DX device is bound to DIACloud.

For connection settings and precautions for use, refer to the related manuals for
Delta DX.

Follow these steps to add a DIACom (Ethernet) driver.
To add DIACom (Ethernet) driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

except “_".
2. Select Ethernet from the Type drop-down list in the Connection Setup area.
3. Select DIACom from the Connection Type drop-down list.
4. Select Delta or EtherNet/IP from the Device Type drop-down list.

o Delta: Search for Delta devices.

o EtherNet/IP: Search for EtherNet/IP devices

5. Select the virtual network card (DIACom Ethernet Adapter) created by DIACom
from the Description drop-down list in the Ethernet Card area. An IP address
assigned to the selected Ethernet card is displayed in the lower left corner. If the
Ethernet card has not been created when it is turned on, click Refresh after the

creation to select the correct Ethernet card.

6. Owing to the characteristics of Ethernet, a computer can communicate with all
devices on a network. Create the IP addresses of devices connected to this

driver in the IP Address area. Follow these steps to create a device IP.

a. Some devices support Search function. After clicking Search to search for IP
addresses, results are displayed in the list. If you have not used DIACom to
open the channel, a prompt message appears and you can directly open

DIACom to establish the channel.
b. Click Add to add new IP address in the list.
o Enter the IP address of a device connected in IP Address field.

o Enter the specified communication port number. If a communication port
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number is not specified, use the default communication port number 502.

o The Type field is used to display the searched device type when using the

Search function and is not editable.

o Select a particular IP and click Delete or press Delete key to delete it.

Driver Name |Driver‘| | (1- 32 Characters)
Connection Setup Ethernet Card
Type Ethernet ~ Description DIACom Ethernet Adapter ~| | Refresh
169.254.13.73
Connection Type DIACom ~
IP Address
Device Type Delta ~
Add Delete All Delete Search
EtherNet/P
IP Address Port Type MAC

Responze Time

Connection Timeout |30 = {1-200)
(Unit: 100 ms)

Connect Retries 3 = (0-50)

L4 >

Station 1D o = (0 - 255)
Device Scan Range  Beagin | 1 > End|5 | (Station ID: 1 - 255)

Note:
e Using COMMGR to perform DIACom search will use network traffic.

e When opening the driver setup page, the system captures the Ethernet card
information, but the information will not remain updating. If a device is added to
the system after the driver setup page is opened or the Ethernet card setting is
changed, the Ethernet card will not be updated. You can click Refresh to refresh
the Ethernet card.

Follow these steps to add a DIACom (Serial) driver.
To add DIACom (Serial) driver

1. Enter a driver name in the Driver Name field. Special characters cannot be used

“ "

except“ .
2. Select Serial from the Type drop-down list in the Connection Setup section.
3. Select RS232 or RS422/RS485 from the Interface Type drop-down list.
4. Select DIACom from the Connection Type drop-down list.

5. Select the port you want to establish a connection tunnel from the COM Port

drop-down list. When a virtual communication port has not been established, a
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prompt message appears and asks you whether to open DIACom to establish a

virtual communication port, and then you can open DIACom to establish a virtual
communication port. After the establishment is completed, click Refresh in the
Communication Protocol area, and the complete device name (ELTIMA Virtual
Serial Port) and port number will be displayed in the drop-down list in the COM
Port field.

6. Select ASCII or RTU from the Mode drop-down list.

Driver Name | Serial_8600_7E1 | (1-32 Characters)

Connection Setup Communication Protocol
Type Serial it COM Port ~| | Refresh
Interface Type RS422/R5485 o Mode RTU ™
Connection Type DIACom A Baud Rate 921600 ~

Response Time DERlETE 5
Connect Retries I: =| (0-50) Parity N v
Connection Timeout II = (1-100) SoslBiE 2 >
(Unit: 100 ms) Station 1D 127 ~ Auto-detect

Device Scan Range Begin |1 ~ | End 5 ~ | (Station D)

Note:

e The computer port and device port used to exchange data must have the same

communication settings.

e Using COMMGR to perform DIACom search will use network traffic.

5.3.4 Driver Start/Stop

When the device is successfully connected to the computer, COMMGR will create
the connection automatically; additional operation is not required. You need to set

the start or stop mode only when Simulator is selected for Type.
The following section takes AS300 Simulator Driver as an example.
5.3.4.1 Start the Driver

Right-click the AS300 Simulator driver in Routing Tree Window and select Start.

The Simulator driver starts when the status becomes Start from Stop.
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5.3.4.2 Stop the Driver

Right-click the AS300 Simulator driver in Routing Tree Window and select Stop.

The Simulator driver stops when the status becomes Stop from Start.

5.3.5 Driver Search

When the device is connected to the computer normally, you can search for
connected devices in COMMGR.

5.3.5.1 Execute Search

If the created driver is normally connected to the computer, click 1+ on the left of

the driver in Routing Tree Window to search for the device connected to this driver.

The device scan range can be modified to the settings in the driver as shown in the

following figure. The modified setting takes effect after saving the driver.

Driver Name | Serial_9600_7E1 | (1- 32 Characters)
Connection Setup Communication Protocol
Type Serial v COM Port Silicon Labs CP210x USB to UART Bridge (CC | | Refresh
Interface Type RS422/R5485 8 Mode ASCII ~
Connection Type General A Baud Rate 9600 ~
Response Time bEmlerzi 7 e
Connect Retries 3 = (0-50) ey E e
Connection Timeout | 30 = (1-100) SopE 1 ¥
{Unit: 100 ms) X
Station ID 1 ~ Auto-detect
Device Scan Range  Begin |2 ~ | End 6 ~ | (Station 1D)

The searched devices will remain in the list when the device is offline. When

searching again, an error symbol will be displayed on the left of the device,
indicating that the device is not connected normally. You can check the connection

status and search again, or right-click the device and select Delete Device.
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—-m RS485, [R5422/RS485 Serial Port, COMS]
L - AS332T-A, [1]

& simu200, [AS200¢  Delete Device |
----- g simu300, [AS300 Simulatar - STOP]
+.%& USB, [USE Port, COMS]

COMMGR can also perform device scan, which means that the computer can
forward search commands through the controller to the equipment connected to the
controller. Directly set the controller and its connected devices without changing the
field wiring. When the controller (such as: AS332T) supports the forwarding function,
expand the controller node to continue searching. Take AS332T as an example. As
shown in the following figure, expand RS485 (COM1, COM2, Function Card),

Ethernet or CANopen nodes, and click IT! on the left each node to search for

connected devices.

5.mm Serial_9600_7E1, [RS422/R5485 Serial Port, COMS]

S AS332T-A, [1]

+[!] Backplane

o= COM?

@ COM2

+ Ethernet

- FunctionCard
W8 AS-F485, [11]
5.8 AS-FCOPM, [12]

The device scan result is shown below.

S.am Serial_9600_7E1, [RS422/R5485 Serial Port, COMY]
5 AS332T-A, [1]
+[!] Backplane
i@ COM?
i-mm COM2
— Ethernet
| W AS218RX-A, [192.168.1.22] [00:18:23:70:95:F1]
. L.@E AS-FEND2, [192.168.1.64] [00:18:23:3E:0D:82]
5.8 FunctionCard

T AS-F485, [11]

@ AS-FCOPM, [12]

. ASDA-AZ Drive, [6]

Note: If the driver is Serial Port, the device scan of the same Serial Port cannot be
performed; when the driver is Ethernet, the Ethernet device scan cannot be

performed anymore.

DIADesigner V1.13.0



£\ NELTA

Chapter 5: Communication Setting

Right-click each node and select Device Scan Range. After modify the device scan

range in the Device Scan Range Setting dialog, click OK to take effect.

- R5485, [R5422/R5485 Serial Port, COMS]
-8 AS332T-A, [1]
<08 Backplane

+ m— Device Scan Range

+- COM,
+ Ethert Delete All Device

418 Functiomeara
----- @ VFD1AGMSTT+++4A4, [3]

Device Scan Range Setting

Begin 2 ~ End 10 ~ | (Station ID)

Cancel

5.3.5.2 Automatic Search

When you need to continuously search for the status of the online device, click

&)

Auto Search

Enable | on the toolbar to enable the automatic search function (the icon will be

grayed out and cannot be clicked, and then click I+] on the left of the driver in

Routing Tree Window to continue searching the device status of this driver.

When a new device is connected, the new device will be displayed in Routing Tree

Window; when the device is not connected normally, an error symbol will be

displayed on the left of the device. At this time, check the connection status and

perform the search again, or right-click the device in the Routing Tree and select

Delete Device this device.

When you want to stop to continuously search for the status of the device, click

Ly

Auta Search

2=able | on the toolbar to disable the automatic search function.
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5.3.6 Delete and Modify Drivers

5.3.6.1 Delete Driver

Follow these steps to delete the existing driver.

To delete existing driver

1. Click the driver in the Routing Tree window.

2. Do one of the following to delete the driver:

e In the menu bar, click Edit > Delete Driver.

on the toolbar.

Or

De!ete
° Clle Drriver
Or

¢ Right-click the driver and select Delete Driver.

5.3.6.2 Modify Driver

Follow these steps to modify the existing driver.

To modify existing driver

1. Click the driver in Routing Tree Window.

2. Do one of the following:

¢ In the menu bar, click Edit > Modify Driver

Or

L]

Modify
° C”Ck Driver

Or

¢ Right-click the Driver and select Modify Driver.

on the toolbar.
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3. Modify the relevant parameters in the driver setup page according to your need.
For more information, refer to Driver Setting.

Save

4. Click Lo on the toolbar to save the modified parameters.

5.3.7 Communication Setting of Inverter with Built-in PLC

The Communication setting of inverters can be connected via COMMGR or Serial
Port.

e Connect via COMMGR

Communication Setting x
Communication Interface Communication Status
[ conmicr Y]

Build-in PLC

Please enable build-in PLC function via keypad
befare enable this connection.

Enable Build-in PLC Connection
PLC Station ID 2

COMMGR
Driver Name uUse e

Station Number 1

oIl

Bypass Setting

Routing Setting

Close

Follow these steps to set up communication.
1. Create a driver in COMMGR and scan the station number of the inverter.

Note: Since both the inverter and the built-in controller have a station number,

you must specify the station number of the inverter.
2. Add an inverter device in DIADesigner.
3. Double-click the inverter > Communication Setting in Project Explorer.

4. Select COMMGR from the Communication Interface drop-down list in the
Communication Setting dialog, and then select Driver Name and Station

Number.
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5. Enable the built-in PLC functions on the operation panel before enabling the
built-in PLC in the inverter.

6. Select the Enable Build-in PLC Connection checkbox in the Build-in PLC

area, and then click Connect.

PLC is connected successfully.

Communication Setfing x

Communication Interface Communication Status

PLC Station 1D 2 ‘
Connected

Connect to PLC Success

Close

e Connect via Serial Port

Communication Setting x

Communication Interface Communication Status

| Serial Port V|

Quick Connection

Auto Setting Start

Build-in PLC

Please enable build-in PLC function via keypad
before enable this connection

/| Enable Build-in PLC Connection
PLC StationID 2

Serial Port

o —— |

Port Mame COM3 ™

Station Number

Baud Rate 9600 L)
Parity n ~
Data Length 7 v
Stop Bits 2 ~
® ASCII
Mode
RTU
Connect Disconnect

Close
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Follow these steps to set up communication.

1.

2.

Add an inverter in DIADesigner.
Click the inverter > Communication Setting in Project Explorer.

Select Serial Port from the Communication Interface drop-down list in the
Communication Setting dialog, and then select the serial port or click Start

in the Quick Connection area.

Enable the built-in PLC functions on the operation panel before enabling built-

in PLC in the inverter.

Select the Enable Build-in PLC Connection checkbox in the Build-in PLC

area, and then click Connect.
PLC is connected successfully.

Communication Setting x

Communication Interface Communication Status

[A]

PLC StationID 2 | I

Connected

Connect to PLC Success

Close

5.3.8 Communication Setting of Inverter with Communication Card

The communication setting of the inverter with communication card can be
connected via COMMGR and Ethernet.

Connect via COMMGR
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Communication Setting

Communication Interface Communication Status
COMMGR v
Build-in PLC

Please enable build-in PLC function via keypad
before enable this connection.

Enable Build-in PLC Connection

PLC Station ID 2

COMMGR

ol——[H

Driver Name Driver v
Station Number 1 VFD1ABMSTT#*+AA
IP Address 192.168.1.7:502 |v

Forwarding Setting

Enable Routing Setting

Connect Disconnect

Close

Follow these steps to set up communication.
1. Create a driver in COMMGR.
2. Add an inverter device in DIADesigner.

3. Click the inverter > VFD Function > Hardware Configuration >

Configuration in Project Explorer.

4. Select CMM-EIP01/02 communication card from the Communication card

drop-down list in the Communication card setting area, and then click

Apply.

Communication card setting

Communication card | CMM-EIP01/02-Version-1.04.00 v

Description EtherNet/IP communication card with 1 Port RJ-45
with auto MDI/MDIX connector for VFD-MS300 /
MH300 series, support EtherNet/IP protocol and one
MODBUS TCP protocol connection for remote setup
and monitering.

Apply

5. Click the inverter > Communication Setting in Project Explorer.

6. Select COMMGR from the Communication Interface drop-down list in the

Communication Setting dialog, and then click Routing Setting.
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7. Select the corresponding device and click Path Setting to complete the

setting.

Routing Setting X

2@ Driver, [Ethernet Port]
m DVP-ES2-E, [192.168.1.16] [00:18:23:00:00:19]
E-E0 AS332T-A, [192.168.1.5] [00:18:23:3D:TEF]

E-m CMM-EIPD1/02, [192.168.1.7] [00:18:23:38:34:2C]
P VFD1AGMS11#%AA, [1]

Path Setting

8. Select the Enable checkbox in the Forwarding Setting area and click

Connect.

The connection between DIADesigner and the inverter is successful.
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Connect via Ethernet

Communication Interface
Build-ir P1
Phiane enabile bisld=in PUC Tunction vis kevps
I re enabile this conmection.
Enable Build-in PLC Connection

Communication Setting

1 ——

Connact

Follow these steps to set up communication.

1.

2.

Create a driver in COMMGR.
Add an inverter device in DIADesigner.

Click the device > VFD Function > Hardware Configuration >

Configuration in Project Explorer.

Select CMM-EIP01/02 communication card from the Communication Card

drop-down list in the Communication card setting area, and then click

Apply.

Communication card setting

I Communication card | CMM-EIP01/02-Version-1.04.00 ~ I

Description EtherNet/IP communication card with 1 Port RJ-45
with auto MDI/MDIX connector for VFD-MS300 /
MH300 series, support EtherNet/IP protocol and one
MODBUS TCP protocol connection for remote setup
and monitoring.

Apply

Click the inverter > Communication Setting in Project Explorer.

Select Ethernet from the Communication Interface drop-down list in the
Communication Setting dialog and enter the IP address and Station

Number of the inverter.
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Communication Setting

0--1

i Mumber 1 YEDAGMS T e ah

7. Click Connect.

The inverter is connected successfully.

Communeaion Sening

o

S0,

Close

5.3.9 Inverter PROFINET Direct Connection Function

When using a third-party controller to connect a Delta inverter through PROFINET
fieldbus, DIADesigner can communicate with the Delta inverter through a switch

machine, realizing the convenience of setting up the Delta device using the fieldbus.
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3rd Party

Controller

e

| Profinet
ETHERNET Profinet

E W | | | ] ] ‘ I

PC

Switch

Delta drives with Profinet

communication Card

Follow these steps to set up communication.

1. Refer to Ethernet Setting to create an Ethernet driver in COMMGR and scan the

Delta inverter via switch machine as shown in the above figure.
2. Add an inverter in DIADesigner.
3. Double-click the inverter > Communication Setting in Project Explorer.

4. Select the Ethernet drive from the Communication Interface drop-down list in
the Communication Setting dialog and enter the Station Number and IP
address of the inverter, and then click Connect to perform subsequent

operations on the inverter in DIADesigner.

Note: This function supports only the M300 series inverter and function card. For the

relevant firmware version, please contact Delta.

5.4. One Wire Scenario — Forwarding Function and Routing
Setting

For the convenience in directly connecting to the terminal device, the forwarding
function of DIADesigner is provided for forwarding the communication through the

controller to the next lower device.

Note: At present, USB, RS485, and Ethernet are supported.
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The following example shows the computer side is connected to the controller

through the USB port, and then connected to the target device from the Ethernet port

of the controller.

ETHERNET

Take AS332T-A controller and VFD-MS300 AC motor drive as an example to

perform the bypass settings between the devices.
Follow these steps to perform the bypass setting.

1. Create a USB driver in COMMGR.

2. Click * on the left of the USB driver in Routing Tree Window to scan, and the

device VFD1A6MS11***AA can be scanned.

) COMMGR
Edit View Tools Help

E Ry

New Delete  Modify
Driver  Driver  Driver

@]

Auto Search
Disable

Li

Save Save All

Driver

Simulator
Stop

Routing Tree Window

=+ USB, [USB Port, COM3]

£fm AS332T-A, [0]

Backplane

&= COM1

- COM2

9 Ethernet

- Em CMM-EIPO1/02, [192.168.1.7) [00:18:23:38:34:2C]
L VFDTAGMSTTAA 1]

#H-#& FunctionCard

a X

DIACom

s}

(=]
About

3. Create the AS332T-A controller and VFD1A6MS11***AA AC motor drive in

DIADesigner.

4. Double-click VFD1A6MS11***AA > Communication Setting in Project

Explorer.

5. Select COMMGR from the Communication Interface drop-down menu in the

Communication Setting dialog, and then click Routing Setting.
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Communication Setting

Communication Interface Communication Status

I COMMGR w I

Build-in PLC

Please enable build-in PLC function via keypad

befare enable this connection,
Enable Build-in PLC Connection

PLC Station ID 2

ol [

Forwarding Setting

' Enable Routing Setting

Connect

VFDTAGMST1*

AM

Close

6. In the Routing Setting dialog, select VFD1A6MS11***AA, and then click Path

Setting.

Routing Setting x

F-+& USB, [USB Port, COM3]

w1 AS332T-A, [0]
@-m Backplane
= COM1
--am COM2
E-@ Ethernet

-8 CMM-EIP01/02, [192.168.1.7] [00:18:23:3B:34:2C]
[m VED1AGMS11***AA, [1]]

&1 FunctionCard

Path Setting

7. Select Enable checkbox in the Forwarding Setting area of the

Communication Setting dialog, and then click Connect.
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Communication Setting
Communication Interface

COMMGR

Build-in PLC

PLC Station 1D 2

Forwarding Setting

Connect

Please enable build-in PLC function via keypad
!.'L'[L‘I e enabie this :.L'I'I'L'f.'_il_:'l

Enable Build-in PLC Connection

Communication Status

ol

VFDIAGMST 1Ak

Routing Setting

Close

The Communication Status area displays “The connection is created

successfully.” which means the connection is created with the device.

Communication Setting 4

Communication Interface

PLC Station 1D 2

Connect .

Communication Status

o] — 1

VFDTABMST1** A4

onnected

Disconnect

Close

After the above setting steps are completed, the connection between the devices can

be created, and parameters can be uploaded / downloaded on MS300 through the

forwarding of the controller.

The One Wire forwarding function has the following limitations:

e The first-layer device must be a Delta controller or DOP-100 and DOP-300
series HMI, and the computer can connect the controller through USB, serial

port, and Ethernet to perform the forwarding.
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e The second and third-layer devices can be a Delta controller or drive, but the

backend of the drive cannot perform the forwarding any longer.

e The forwarding between the Delta controller and drive supports Modbus,
ModbusTCP, and EtherNet/IP fieldbus.

e The forwarding function supports up to a maximum of three-layer devices. For
example, computer > PLC1 > PLC2 > Drive1.
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Chapter 6: Setting Device (Hardware Configuration)

DIADesigner V1.13.0 X



A AELTA Chapter 6: Setting Device (Hardware Configuration)

6.1 Hardware Configuration

Configure modules, remote groups, module parameter settings and perform
download / upload, online detection, and other functions through the Hardware

Configuration function.
How to open the Hardware Configuration page?

¢ In Project Explorer, double-click Controller > Hardware Configuration >

Configuration.

The following takes the AS series controller as an example.

Slots for Function Cards L Expansion Modules

The AS series controller has expansion modules with non-backplane design placed
on the right slots for function cards. AS300 series CPU and SCM modules have
function card slots and AS200 / AS100 series CPU has in-built communication port
for CANopen.

The Hardware Configuration includes Configuration and Parameter Setting.

e Configuration provides a graphical user interface to plan the hardware

configuration.

o Parameter Setting provides the option to set the parameter values in the device
or the module. It also provides the parameter basic information for you to

understand the parameter characteristic.

6.1.1 Creating Controller Configuration
Do the following to create configuration.

e Double-click Controller > Hardware Configuration > Configuration in Project

Explorer.

The following table describes the functions in Hardware Configuration.
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-

B olal = * |CANopen w M 100% |V —T! IIIIII +
~
3
v
< >
Maodule Setting Table 2
CPU Group
[] show Input/Output Register Start Address and Range Setting
Extension Slot No. Maodel Type Software Para... | Description I/0 Ma... | Input Register R...  Output Register... | Occupied D Regis... Comment
Power Module AS-P502 Power Mo... Power supply module... - -
4 | Main Module AS332T-A  CPU CPU module, 128K st... X0.0-X0.15 Y0.0-Y0.15
Function Car...  Mone Function... Mo function card sele...
Function Car... MNone Function... No function card sele...
b
Function Description

Click to hide / display module information, include information
such as W*H*D.

Click to reset register address.

Click to perform 1/O scan.

Click to download.

i) &) ]| 8]

Click to upload.

\ CANopen v \ Select the remote 10 network.

100% |v Select the page display percentage.
i e——— Click or drag to adjust the page display percentage.
M Enable the drag mode.
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6.1.1.1 Adding Module

The AS series controller has a non-backplane design with an expansion module placed
on the right side (+ position) and power supply module to the left side (+ position) of

the CPU, and only one power supply module can be added.

Ly r

Power Supply ——

Expansion Modules

You can add modules from the Module List or Toolbox.
To add modules from the module list
1. Double-click the + position.
2. Expand the required option in the Module List.
Note:

e The Model List displays only those modules which are supported in the

selected position.

e After selecting the module, you can view the description of the module in the
bottom of the Module List.

Module List x

e

Module List
» B Digital /O Module
4 8 Analog I/O Module
& AS02LC-A
&5 ASD4AD-A
&5 ASD4DA-A
&5 ASD4RTD-A
& AS04TC-A
&% ASDBRTD-A
&8 ASOBXA-A
&5 AS0SAD-B
&5 AS0SAD-C
& AS0STC-A
» @& Network Module
Analog input module,
4 channels 16 bits analog input,
~10~+10V, 0~10V, -5~+5V, 0/1~5V, 0/4~20mA,

-20mA~20mA,
conversion time: 2ms/channel

OK Cancel
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3. Double-click the required module to add it to the Hardware Configuration page.

To add modules from Toolbox
1. Select the required module in the Toolbox pane.

Note: After selecting the module, you can view the description of the module in

the bottom of the Toolbox pane.

Toolbox R x
v
Delta Davice

L {D} Function Card
» 48 Digital /O Module
4 {9} Analeg /O Module
&5 AsoaaD-A
48 ASOBAD-B
48 ASOBAD-C
48 ASC4DA-A
48 ASOBXA-A
48 ASO4RTD-A
48 ASOGRTD-A
48 AS0ATC-A
48 ASOBTC-A

W

# channels 16 bits analog input : -10~+10V
0~10V

-5+ 5V

0/1-5V

0/4~20 mA

-20mA-~20 mA conversion time = 2ms/chann

2. Drag the modules to the + position.

Or

Double-click the modules in the Toolbox pane after clicking the + position.
After the module is added, follow these steps to switch the module version.
To switch module version

1. Select the required firmware version from the drop-down menu to change the

module version.
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Controller_1 Hardware Configuration X

& o (e = * |CANopen w| 100 %

Module Setting Table

CPU Group

Show Input/Qutput Register Start Address and Range Setting

Extension Slot No. Model Type Software Parameter Version | Description 1/0 Mapping | Input Register Range
Power Module

4 | Main Module AS332T-A CPu CPU medule, 128K steps... . X0.0-X0.15
Function Car... None Function Card Ne function card selected
Function Car... AS-FCOPM Function Card CANopen Communicati... -

4 Module - R1 ASD0SCM-A Network Module 02.10.00 || Serial communication m... . D28000-D28019
Function Car... AS-F485 Function Card 02.02.00 R5-485 Function Card 5e... D26000-D26099
Function Car... None 02.06.00 Mo function card selected

02.08.00
02.10.00

Output Register Range

Y¥0.0-Y0.15

D28020-D28039
D26100-D26199

2. In the Update firmware version dialog, click Yes to complete the version

switch. Click No to cancel the version switch.

Update firmware version x

. Module - R1 Are you sure to update the firmware version? (02.02.00)

Note: The digital I/O modules of DVP series devices support only offline project

configuration. When scanning or uploading the module, the total points of Integrated

Digital /0 Expansion Modules are displayed.

Module Setting Table Integrated Digital I/C Extension Module

Input Points: 15 Max Input Points | Max Output Points | Max IO Points

) 240 240 480
Output Points: | 16
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6.1.1.2 Address Assignment of Modules

When a configuration is created in hardware view (upper pane), the Module Setting
Table (bottom pane) automatically gets updated with address assignment. The

following figure shows an example for address assignment in Module Setting Table.

Controller_1 Hardware Configuration X -

0§ %5olal = 2 | CANopen o 100% |v ——F

| b4
[ |

Module Setting Table )

CPU Group

Show Input/Output Register Start Address and Range Setting
+ Each digital

Extension Slot No.  Model Type Software Parameter Version | Description 1/0 Mapping  Input Register Range  Output Register Range  Occupied D Register Range  Comment
Power Module  AS-PS02 Power Module Power supply module... - - -

»  Main Module AS332T-A CPU CPU module, 128K ste... . X0.0-X0.15 Y¥0.0-¥0.15 -
Module -R1  AS16AM10N-A | Digital /O Module | 02.00.00 | 16 digital Inputs mod... . X1.0-X115 - D28000-D28019
Module -R2  ASO4AD-A Analog /0 Module | 02.00.00 | Analog input module,... . D28020-D28039 - D28020-D28039

< >

The following table lists the items in the Module Setting Table tab.

Item Description

Show Input / Output Select to show the 1/0O Register start address and
Register Start Address and | range setting.
Range Setting

Extension Slot No. Displays extension module number.
Model Displays module name.
Type Displays module type.
Software Parameter Version | Displays module firmware version.
Description Displays module description.
/0 Mapping Click .= to open I/0 Mapping Table for the
module.
Input Register Range Displays input register range for the module.

Output Register Range Displays output register range for the module.

Displays the D register range occupied by the module

Occupied D Register Range when configuring a module.

Comment Enter comments.
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6.1.1.3 Adding Remote Module

Add a remote module in the configuration according to your requirement. The device
displayed in the Hardware Configuration page appears automatically in the

Parameter Setting page.
To add a remote module

1. Select the type for the remote module.

B %3 le) = % | CANopen b
CANopen
EtherMet/IP

2. Double-click remote module + position to automatically set related parameters.

Note: The number of connected remote modules can only be modified in the
Hardware Configuration page. Parameter Setting > Function Card Setting >

AS Remote Module No. option does not support this feature yet.

6.1.1.4 Deleting a Module
Delete modules in the configuration according to your requirement. Do any of
following to delete the module.
e Select the module to delete, and then click m in the menu bar.
Or
¢ Right-click the module and select Delete.
Or
e Select the module to delete, and then press Delete.
Or
¢ Right-click the module in the Module Setting Table and select Delete.

Or

(]
L]
m

on the Editor toolbar.
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6.1.1.5 Replace Module
Replace modules in the configuration according to your requirement.

Note: The Replace Module function do not support replacement of CPU and RTU

modules.
To replace a module
1. Right-click the module to be replaced, and then select Replace Module.
Or

Right-click the module in Module Setting Table to open its context menu and

click Replace Module.

2. Expand the supported modules in the Module List pane, and then double-click

the module which you intend to replace with the old one.

3. Click Yes to continue or No to cancel the replacement.

Hardware Configuration:
The replaced module setting will be restored to the default values. Are you sure you want to continue?

Note: If you want to replace all the modules of the same type with another type,

select Replace All checkbox in the Module List pane.

6.1.1.6 Copy / Paste
Copy / paste modules in the configuration according to your requirement.
To copy a module
1. Select the module to be copied, and do any of the following:
¢ Click Edit > Copy on the menu bar.
Or
¢ Right-click the module, and then select Copy.

Or
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e Press Ctrl + C.
Or
¢ Right-click the module in Module Setting Table, and then select Copy.

Or

(]

e Click L on the Editor toolbar.

To paste a module

1.

Select the location to paste the module, and do any of the following:

o Click Edit > Paste on the menu bar .

Or

¢ Right-click + position, and then select Paste.

Or

e Press Ctrl + V.

Or

¢ Right-click the module in the Module Setting Table, and then select Paste.

Or

Paste

e C(Click on the Editor toolbar.

Note:

Since AS series has a non-backplane design, when a module is pasted over
another, the pasted module is inserted to the left of the existing module and the

existing module shifts to the right position.

Input/Output Register Range: Register allocation is done automatically to the

pasted modules.

Comment: Comment is copied from the source module and retained in the

pasted positions.
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¢ Internal Parameters: Parameters are not copied to the pasted module; and will

reset to default.

e Corresponding D registers: Register allocation is done automatically to the

pasted modules.

6.1.1.7 Cut / Paste
Cut / paste modules in the configuration according to your requirement.
Note: The Cut / Paste functions do not support Power Supply, CPU, RTU modules.
To cut a module
1. Select the module to be cut, and do any of the following:
e Click Edit > Cut on the menu bar .
Or
e Right-click the module, and then select Cut.
Or
e Press Ctrl + X.
Or
¢ Right-click the module in the Module Setting Table, and then select Cut.

Or

J

Cut

e Click on the Editor toolbar.

To paste a module
1. Select the location to paste the module, and do any of the following:
o Click Edit > Paste on the menu bar.
Or
¢ Right-click + position, and then select Paste.

Or
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e Press Ctrl + V.

Or
¢ Right-click the module in the Module Setting Table, and then select Paste.

Or

Paste

e Click on the Editor toolbar.

Note:

e While executing Cut/Paste function, modules that are cut can only be pasted

once.
e Comment, Internal Parameters will be transferred to the pasted module.

¢ Input/ Output Register Range: Register allocation is done automatically to the

pasted module location.

e Corresponding D Registers: Register allocation is done automatically to the

pasted module location.

6.1.1.8 1/0 Mapping

For installed modules and CPU, you can assign a variable for the parameter or

channel.

To configure 1/O mapping

1. Click “ = in the I/0 Mapping field of the Module Setting Table.

2. Select a variable table and variable from the Variable drop down list in the I/O

Mapping Table page.
Or
Select a variable table and enter a new variable name in the Variable field.

The register Address in the I/0 Mapping Table is set to specified variable
Address in the Default Tag Table.
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Controller_1 Default Tag Table x

[ORCEEIE

Class Name
VAR War_1

VAR Var_2

Type
DWORD
DWORD

Address Initial value Comment
w |--[o28002 v

o [[ees

1/0 Mapping Address Forced Lock Setting

When running online, right-click the output/input address of the I/O mapping table, and

a forced setting lock menu appears.

Mandatory setting of lock function Features
Mandatory On Force the address to switch to TRUE.
Force Off Force the address to switch to FALSE.
Dismi Cancel the mandatory setting of the
ismiss
address.
Unblock all Remove all mandatory address setting.

After mandatory setting, the lock icon is displayed in front of the address, and the lock

icon disappears after release.

Controller_1 Hardware Configuration WXEEFARERVoRF ETTIT R F1 IR
Decimal Place: | 3
Variable Table Variable Channel Address Type Display Format Value
4 CHO ~ 15 inpu...  X0.0-X0.15
B Bit0 X0.0 Auto v
» & Bit1 X01 Auto
Bit3 X0.3 Auto v

6.1.1.9 Reset Register Address

For AS series controller, since the process of module configuration involves many
executions to copy / paste, cut / paste and so on, the Input / Output register range for
each module can be automatically assigned by the system and not according to a
continuous sequence. Use Reset Register Address function to reset the register
addresses.
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Follow these steps to reset the register address.

To reset register address

1. Click on the toolbar in Hardware Configuration dialog to open a

confirmation dialog.

Controller_1 Hardware Configuration X .

gy G @ ¢ * | CANopen v M

Reset register address

Hardware Configuration:
Address Allocation Optimization will rearrange the current allocation.

Do you want to execute Address Allocation Optimization of registers?

2. Click Yes to reset register address or No to cancel the operation.

6.1.1.10 Show / Hide Module Information

View the part number of modules, total module width (mm), Internal and External
Current Consumption (mA), Power Module Capacity (mA), RTU numbers and so on,

with the help of Show Module Information.
Follow these steps to show / hide module information.

To show / hide module information

1. Click il on the toolbar of Hardware Configuration dialog.

Controller_1 Hardware Configuration X .

f@ + * |CANopen v oM

hfi Show module information
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L]
- as |as | 04 | 06 X
D AM | AN IRTD |[RTD
B
"
16 | 1¢ [
;': AN | AP
—a

D

L o s e ——
~ |Aam v T,
Ps 4
"
[ rer——
.

2. Click again to hide module information.

6.1.1.11 Set Function Card of Controller

The Set Function Card feature allows to set the function card. This function is
available only for CPU & NIO modules that support function card.

Follow these steps to set function card.
To set function card

1. Right-click the CPU module and click Set Function Card in the menu.

I3 Set Function Card

iy Open Parameter Setting
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2. From the drop-down menu, select the desired function card.

Fumction Card Seeting

Function Card Slot 1

Aatkods W
Mo
1 Care
AS-Fad2
Ab-FaES =
AS-FARG de
o P
LR ] T
Purcior d 5loL 2
5=FAl W

(=] Cancnl

6.1.1.12 Set AS00SCM module

ASO00SCM-A (hereinafter referred to as SCM module) is the AS series serial

communication expansion module and remote module. For detailed supported

function cards and communication functions, refer to Chapter 9 ASOOSCM

Communication Module of the AS series module manual.

o - IEN
File Edit View Operation Tool Window Guide
[ M=
Project Explorer — O x
4 [} Example2_CANopen_Communication
1= Add Device @ oW e * [CANopen || & 100% [C] —7* 22
b A, Network Configuration
4 W Contro
b
umption:OmA
+
’
LB
b+ R Cor
v N Ausiliary
4 ) Drive_1 {ASD-AZ
*
Function Lard Sio... None Mo tunction Lara selected =,
2 4Sio ECOP Eunction Card 003000 CANopen Communicati
< > |; Mod ASO0SCM-A Network Module  02.02.00 Serial communication moc D28000-D28019 | D28020-D28039
Function Card Slo.._| None No fanction Card selected |
recompile v [@OEmrers | [/ 2Warning | ! Function Card Slo... None No function Card selected
LY Search Results <
m 88/1,31,040 steps (1%) Ut | AS3326-A An
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Controller_1 Hardware Configuration -0 x
[3] la] = CANopen v ™ 100 &l ——1 +
“
© Je—s{ Total Moduie Width: :150 mm
/£ (Intemal) Current Consumption: 150mA, {Extemnal) Current Consumption:0mA,
i Power Module Current Capacity--2000 mA
|+ Total M
£ (Intemal) G G \ption:37mA. (External) Current Consumption-Oma
-
Power Module Current Capacity:0 mA
Cali Gigiiar i THUUGIE DLLLPISS £U WUIks U1 LIS U Tegiste
Extension Slot No. Model Type Firmware Ve... Description IC Mapping | Input Register Ra... | Output Register R...  Comm...
1| Remote Module AS00SCM-A Network Module 02.02.00 Serial communication mac D29000-D29009 D20010-D29019 I
Function Card Slo...  None No function Card selected
Function Card Slo...  AS-FCOPM Function Card 00.20.00 CANopen Communication!
v
< >

When ASO0SCM-A is the serial communication remote module on the right side of
the AS host, the communication protocols of the serial communication cards AS-
F232, AS-F422 and AS-F485 support MODBUS and UD Link (user-defined format).

MODBUS

ASO00SCM-A provides connection standard MODBUS RS-232, RS-422 and RS-485
communication equipment, through the establishment of data exchange table to
achieve the purpose of data exchange with the slave station (currently not supported

by the software).
UD Link
1. Set module parameters

Set the function card slot 1 or slot 2 to support the Function Card Type, the
communication Protocol is set to UD Link and the related communication rate and
communication format (when using UD Link, it is recommended to select a
communication format with a bit length of 8, such as 8E1, 8N1, 802 Etc. to ensure

the integrity of the transmitted data).
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Controller_1 Hardware Configuration

® [ s oEn

Function Card1 Setting 4§ Description Unit | Actual Value | Input Value

Function Card 2 Settinc T

Selected List ' Type AS-FA83 v
Protocol UD LINK [+
Baud Rate bps 9600 ~
Format 7E1 e
Reserved 0
Reserved 0

After the parameter setting is completed, download the configuration.

Target Check Password Device Status After Download Progress Description

» 4 [m| Controller_1 Setting Prior to download v ~-| Ready for download o
Initial Value Ready for download
Object Code Ready for download

Program And Source Code Ready for download

| Resl Time Calendar Ready for download
| Position Plan Table

EtherNet/IP Table

4 [/ Configuration

Ready for download
Ready for download
Ready for download
v [ Parameter Setting Ready for download  ParameterSetting

/| Data Exchange Table

)1O000000000

Ready for download

| Set PLC controller status "RUN" to "STOP” when download.

[v/] When the CPU Label is different between the connected CPU module and the software settings, transfer still continue.

Start transmission Close

2. Edit SCMSoft

On the hardware configuration screen, right-click ASOOSCM-A module to open the

context menu.

[ Communication Software
{d Set Function Card
€% Open Parameter Setting

@ Replace Module

Module Setting Table | -/ Cut Ctrl+X
D Copy Ctrl+C

srecompile  |v| @0 @ Delete Del

W Clear Al
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Note: It is necessary to set up host communication before starting SCMSoft. Only

Ethernet, USB, and Serial are supported. Simulators are not supported or have

not been set.
3. SCMSoft Edit

For the use of SCMSoft software, refer to Section 9.3.2 UD Link mode of the AS

series module manual.

6.1.1.13 Set AS02LC Module

The AS02LC module provides the function of LC Wizard, which is convenient for you
to make the weight display value of the calibration module match the weight of the
Load Cell.

Note: Before executing the LC wizard, it is necessary to download the module

configuration including ASO2LC to the controller.
1. Open LC Wizard

Double-click the module icon or right-click the module to select LC Wizard.

oty T W TG TR WC LT LT e Sl N etwork View | Controller_1_EtherNet/IP_Data Exchange Table b

B Do v * |EtherNetlP |v| M w0 |5 ==t

OR

fa LC Wizard
% Replace Module

i W
— F Cut  CdeX

D Copy Cirl+C
Meodule Setting Table | o]
Remote Group -1 | @ Delete  Del

2. ASO2LC module parameter setting

Edit the parameter setting of Channel1, Channel2, and the characteristic value
of the Alarm on the parameter editor page, and perform the actions of

uploading, downloading, importing, and exporting parameters.
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LC Wizard

Channell | Channel2 | Alarm

hannell N/A Channel2 N/A Import Export

ue | Minimum Maximum

CH1 sampling
im
CH1 standstill 5 1 500

mes

H1 standstill 10 10 0 100000
weight | 100000 100000 1 3.402823E+38
mcide Disable ~| Disable

v 1

UPPEC |4 10 0 100000

-10 -10 -100000 0

The following table describes the functions of LC Wizard toolbar.

Function Description

b After clicking, execute ASO2LC module parameter upload.

E After clicking, execute AS02LC module parameter download.
Import After clicking, import the parameter file of the ASO2LC module.
e After clicking, export the current parameter file of the ASO02LC

. module.
- After clicking, the parameter values on the current page will all
be restored to the preset values.
Online After clicking, the ASO02LC module enters the online state.

3. Edit ASO2LC module calibration process parameters

Switch to the Calibration process page to set the number of calibration points

and the weight of the calibration points for Channel1 and Channel2. The

example in the figure below is a 2-point adjustment, the first point is the zero

point, and the second point 200g corresponds to a value of 200. After the setting

is completed, click the download button in the toolbar of the LC Calibration

Wizard to download the setting parameters to the AS02LC module to take.
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LC Wizard x
Channell N/A Channel2  N/A Import Export
ASOZLC-A Channell Channel2
Parameter Settin. Calibration
Calibration i1
Monitor, Description Input Value Default Value = Minimum Maximum
CH1 Adjustment number 2 2 20
CH1 weight of Adjustment a
e 0 o
point 1(Zero)
" CH1 weight of Adjustment 200 -3.402823E 3.402873E+38
point 2 +38

.C;f ine

Enter Online Mode

Click

to make the ASO02LC module and the LC module enter the online

mode. At this time, the background color of the button will change to green

anlire. - and the current object weight can be detected in real time and displayed

on the screen, as shown in the figure below. The parameters cannot be edited in

the online mode.

LC Wizard x

|C|'|a-1ra|' 47 Channel2 3.3 |
ASOZLC-A Channel1 Channel2

Parameter Setting Calibration

Calibration

Monitor

Start Calibration
@ Cnline
5. AS02LC module calibration process
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After the ASO2LC module enters the online mode, select Channel1 or Channel2

and click Start Calibration

button to enter the calibration process.

Channell | Channel2 |

Calibration

Start Calibration

i. Keep the LC sensor empty, do not put any weight, click Next.

Channel1 Channel2
Calibration

Adjustment Point 1

Weight 0

Stable Measurement .

Information

Please keep it empty, press next step when the measured value is stable.

Load Gell

Back Next

Terminate

ii. Place the actual weight corresponding to the second point on the LC sensor.

In this example, place a 200g weight, and then click Next. If it is a multi-point

calibration, this step will be repeated.
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Channel1 Channel2
Calibration

Adjustment Point 2

Weight 200

Stable Measurement &

Information

Load Cell

Please put on weights that match the set value, press next step when the measured value is stable.

Terminate

iii. Click Finish to complete the weight adjustment.

Channel1 Channel2

Calibration

Adjustment Point
Weight

Stable Measurement

Information

All calibration processes have been completed.

Back Next

6. AS02LC module measurement setting

After the ASO2LC module enters the online mode, there is a Measurement

Setting field on the right side of the Parameter Setting page, and perform

Subtracting Tare, Clear Subtracting Tare, and Zero actions according to the

measurement requirements.
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LC wizard

Channel1  200.0

Parameter Setting

OOr\me

Channell | Channel2 | Alarm

Channel2 1896

Measuremen it Setting

Subtracting Tare

Clear Subtracting Tare

Zero

The following table describes the functions of LC Wizard—Measurement

Setting.
Function Description
Subtracting Tare After clicking, the weight of the items currently placed

on the channel will be removed.

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.

7. LC Calibration Wizard performs monitoring

After the AS02LC module enters the online mode, switch to the Monitor tab to

view the current status of the AS02LC module.
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LC wizard X
Channelt 2000 Channel2 199.2
AS02LC-A Monitor
Parar r Setting ®ca | Pow
Calib n
@ ardare i
@ Driver Board Failurs

@ Calibration Ensbled

Channell Channel2

@ stable Measurement @ stable Measurement

. Ne Load . Ne Load

. Input is out of Measurement Range or SEN . Input is out of Measurement Range or SEN
Voltage Error Voltage Error

@ Exceeding the Upper Weight Limit . Exceeding the Upper Weight Limit

.Tun\'ng Error .Tuning Error

.OI"“‘E

6.1.1.14 Set DVP Temperature Measurement Module

DVP temperature measurement module provides temperature sensor function,
allowing temperature control settings through Temperature control software. Take
NTC Wizard function of the DVPO8BNTC-S module as an example.

This wizard is designed for DVPO8BNTC-S featuring user-defined resistance /
temperature table, importing / exporting csv file, downloading parameters of one or
multiple modules at a time, etc. Refer to the installation manual for this module for

detailed operation instructions.
Follow these steps to set temperature control using NTC Wizard.
To set temperature control using NTC Wizard

1. Create DVP-SV3 / DVP-SX3 controller in Project Explorer, and double-click

Controller > Hardware Configuration > Configuration.

2. Double-click + on the right of the device in the Hardware Configuration page to
open Module List dialog.

3. Add DVPO8NTC-S Temperature Measurement Module from the Module List, and
then click OK.
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4. Right-click DVPO8BNTC-S module, and then click Temperature control software
> NTC Wizard in the context menu to open NTC Wizard dialog.

F
= I I = z
L]
- | -
By N PE |IN
% WTC Wizard | (% Temperature control software *
a1 sar
¥ Open Parameter Setting
i Replace Module
_F Cut Ctrl+X
0O copy Ctrl+C
@' Delete Del
NTC Wizard - o IEN]
File Edit Set Help o
Batch Generation
Initial Temperature | Temperature Interval 'I. 4 Tempararuml‘lu:rﬂheré | Generate @
Frenioeia., | Redston: Resistance-Temperature Curve
| 40 336242 A @
| -39 314532
‘-:s 204640
376000
5 6 200900 -
| -36 250655
| -35 242508
| -34 22747
| -32 212450 ~
L)
-3z 200337 o 200300
| -31 188215 =
| -30 176545 2
W1
| -39 166238 o
[-z8 156330 100900
| -27 147073
| -26 138421
| -25 130331
24 122763 S
g TRy 0 - T ——
-23 11568
|-22 100049 v T . . . .
= I -40 -20 0 Z0 40 50
& 7iia | Temperature °C
' Ugload/Download Resistance-Temoerature Table Selection
@ O M s Cls % 08 Bl O  [sdecnd Upload Download

The following table describes the functions in NTC Wizard dialog.
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Legend

Function

Description

Main Menu

e File: Save / Open the file, Import / Export the
resistance / temperature table.

o Edit: Load default values, Clear the
resistance / temperature table.

e Set: Communication settings, RS485 direct to

module or connecting to module via controller
CPU.

o Help: Operation instructions, Software
information.

Batch Generation

A blank form would be generated after you
input the Initial Temperature, Temperature
Interval, and Temperature Number.

Resistance Table

A total of eight resistance / temperature
tables are available for you to fill in the form
with corresponding resistance values.

Resistance
Temperature Curve

The curve chart is generated according to the
resistance / temperature tables on the left
side.

5]

Upload/Download
Resistance-
Temperature Table
Selection

Choose the target table to upload / download.

6.1.1.15 Set DVP01 / DVP02 / DVP201 / DVP202 / DVP211LC-SL Module

DVPO1LC-SL / DVPO2LC-SL / DVP201LC-SL / DVP202LC-SL / DVP211LC-SL

(hereinafter referred to as LC module) are the DVP series analog I/O modules used

to connect the load cell, allowing the related settings through Weighing Software.

LCSoft is designed for LC module, allowing you to perform system settings,

parameter settings, calibration, and monitoring. Refer to Chapter 6 of the DVPLC

series operation manual for detailed operation instructions.

Follow these steps to perform the related setting using LCSoft.

To perform setting using LCSoft

1. Create DVP-SV3 / DVP-SX3 controller in Project Explorer, and double-click

Controller > Hardware Configuration > Configuration.

2. Double-click + on the left of the device in the Hardware Configuration dialog to

open the Module List dialog.
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3. Add DVPO1LC-SL / DVP02LC-SL / DVP201LC-SL / DVP202LC-SL /
DVP211LC-SL module as required from the Module List dialog, and then click

OK.

4. Right-click LC module, and then click Weighing Software > LCSoft in the
context menu to open LCSoft dialog.

% LCSoft || % Weighing Software
fg Open Parameter Setting
% Open the extension module monitoring wizard
% Replace Module
i Cut Ctrl+X
Copy Ctrl+C
@ Delete Del
E Controller_1 - LCSoft — w
Communication  Option  Help | 0
;J"! ] o B 01| cHI: [ Firmware Version:  Unlmown I @
Basic Setting
[y System Sertings
& Darameter Settings Charactenistic Value 2 * | mV/V  Measurement Tmme 8 w|ms
% Calibration
B Monitor E3232 | RE485 | 9
Communication Settings
Station Address 1 3: Data Length 7 j
Baud Rate 9600 - Panty Even j
@ Transfer Mode ASCI = Stop Bit 1 j
Default
Offline COMD, 9600, 7, O, 2, ASCI DVPOILC-5L

The following table describes the functions in the LCSoft dialog. Refer to

Chapter 6 of the DVPLC series operation manual for detailed operation

instructions.
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6.1.1.16 Set DVPCOPM-SL Module

Legend

Function

Description

(1)

Main Menu

e Communication: Provide Online,
Offline, Download, Upload function.

e Option: Provide Communication
Setting (PC <=> Module) function.

o Help: Provide software information and
revision history.

S

Toobar

Provide Online, Import, Export, Upload,
Download, etc.

©

Project Explorer

Provide System Settings, Parameter
Settings, Calibration, and Monitor tabs.

o

Display Area

Display the corresponding tab information
selected from the project explorer.

DVPCOPM-SL (hereinafter referred to as COPM module) is the DVP series network

module, which provides the CANopen communication function, allowing the related

communication settings through CANopen Builder. Refer to Chapter 4 of the

DVPCOPM-SL operation manual for detailed operation instructions.

Follow these steps to perform the settings of COPM module.

To perform settings of COPM module

1.

Create DVP-SV3 / DVP-SX3 controller in Project Explorer, and double-click

Controller > Hardware Configuration > Configuration.

Double-click + on the left of the device in the Hardware Configuration dialog to

open Module List dialog.

Add DVPCOPM-S module from Module List dialog, and then click OK.

Right-click the COPM module, and then click Communication Software >

CANopen Builder in the context menu.
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| % CANDpE"r\EuiIder [ Communicaticn Software *

Open Parameter Setting

Replace Module

Cut Ctrl+X

DL & e

Copy Ctrl+C

@ Delete Del

6.1.1.17 Set DVPDNET-SL Module

DVPDNET-SL (hereinafter referred to as DNET module) is the DVP series network
module, which provides the DeviceNet communication function, allowing the related
communication settings through DeviceNet Builder. Refer to Chapter 4 of the

DVPDNET-SL operation manual for detailed operation instructions.
Follow these steps to perform the settings of DNET module.
To perform settings of DNET module

1. Create DVP-SV3 / DVP-SX3 controller in Project Explorer, and double-click

Controller > Hardware Configuration > Configuration.

2. Double-click + on the left of the device in Hardware Configuration dialog to
open Module List dialog.

3. Add DVPDNET-SL module from Module List dialog, and then click OK.

4. Right-click the DNET module, and then click Communication Software >
DeviceNet Builder in the context menu. Refer to Chapter 4 of the DVPDNET-SL

operation manual for detailed operation instructions.
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‘ % DeviceMet Builder || I* Communication Software *
(i
fla Open Parameter Setting
% Replace Module
_focut Ctrl+X
O Copy Ctrl+C
@ Delete Del

6.1.1.18 Set DVPENO01-SL Module

DVPENO1-SL (hereinafter referred to as ENO1 module) is the DVP series network
module, which provides the Ethernet communication function, allowing the related
communication settings through DCISoft. Refer to Chapter 4 of the DVPENO1-SL

operation manual for detailed operation instructions.
Follow these steps to perform the settings of ENO1 module.
To perform settings of ENO1 module

1. Create DVP-SV3 / DVP-SX3 controller in Project Explorer, and double-click

Controller > Hardware Configuration > Configuration.

2. Double-click + on the left of the device in Hardware Configuration dialog to

open Module List dialog.
3. Add DVPENO1-SL module from Module List dialog, and then click OK.

4. Right-click the ENO1 module, and then click Communication Software >
DCISoft in the context menu. Refer to Chapter 4 of the DVPENO1-SL operation

manual for detailed operation instructions.
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Communication Software

E/

Open Parameter Setting

Replace Module

Cut Cirl+X

D L & &

Copy Ctrl+C

@' Delete Del

6.1.1.19 Set DVPSCM12-SL / DVPSCM52-SL Module

DVPSCM12-SL / DVPSCMS52-SL (hereinafter referred to as SCM module) are the DVP
series network modules, which provide the Modbus, UD Link, etc. communication

functions, allowing the related settings through SCMSoft.

SCMSoft is designed for SCM module, allowing you to perform COM Port settings,
MODBUS settings, COM Port historical data reviewing, etc. Refer to Chapter 5 of the

DVPSCM series operation manual for detailed operation instructions.
Follow these steps to perform the related setting using SCMSoft.
To perform setting using SCMSoft

1. Create DVP-SV3 / DVP-SX3 controller in Project Explorer and double-click

Controller > Hardware Configuration > Configuration.

2. Double-click + on the left of the device in Hardware Configuration dialog to

open Module List dialog.

3. Add DVPSCM12-SL / DVPSCM52-SL module as required from Module List
dialog, and then click OK.

4. Right-click the SCM module, and then click Communication Software >
SCMSoft in the context menu to open SCMSoft dialog.

DIADesigner V1.13.0



A AELTA Chapter 6: Setting Device (Hardware Configuration)

g

%, SCMSoft | [® Communication Software *

Open Parameter Setting

9 Replace Module
F cut Cirl+X

0 Copy Ctrl+C

@ Delete Dl

The following table lists the functions in the SCMSoft dialog. Refer to Chapter 5 of

the DVPSCM series operation manual for detailed operation instructions.

fil scmsoft o - o X
il Fle Edit View Tools Window ﬂe\pl =&l x|

DizME| & Blml «lsl=(: @l |@
Blx

E-{& SCM Projectd
5 COM PORT setting
E-#& UD Link
= Group List
47 Sequence List
] MODBUS Advance
&% COM PORT History
5 com
- 3 com2

= Left-side module COM PORT Setting Group List COM1 COM2

© (4]

Project
Ready [RS232] COM1 (9600, 7, Even, 1) /ASCIl|DVP PLC

Legend Function Description

o File: Provides Import Project and Export
Project functions.

o Edit: Provides Cut, Copy, Paste, Delete
functions.

o View: Displays / Hides Toolbar, Status
Bar, Workspace functions.

e Tools: Provides SCM Module
Information, Change PLC Type, Return
to Default functions.

e Window: Select Cascade, Tile, and
Arrange Icons.

o Help: View the software information.
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Legend Function Description
Provides Import Project, Export Project,
Communication Setting, Upload,
(D] Toolbar Download, Move Up / Move Down, Move
Top / Move Bottom, MODBUS Advance
Wizard, etc.
Provides COM PORT Setting, UD Link,
(3] Workspace MODBUS Advance, COM PORT History
tabs.
: Displays the corresponding tab information
9 Display Area selected from the Workspace.
@ Status Bar Displays the status information in this area.

6.1.2 Creating Inverter Configuration

6.1.2.1 Configuration for Single-drive Inverter

This function is used to set communication cards. When the device supports installing

communication cards, the option will be available. Follow the two methods below to

set communication cards.

1. In Project Explorer, navigate inverter device > VFD Function > Hardware

Configuration > Configuration.

2. The device, communication card inserted, can perform Project Upload

(automatically load the communication card setting) after communication card

setting is complete.

Select the communication card setting manually or use I/0O scan to detect

communication card setting after communication card setting is complete.

Project Explorer 1 x %
4 Ello415

19} Add Device
b A, Network Configuration
4 B Drive_2 (VFDTABMH21+++AA)
# Communicati

4 B vFD Function

ion Setting

& Device & Error Information

4 8 Hardware

Configuration

% Configuration
QF Parameter Setting

b (& Commissioning

» = PLC Function

» W Controller_1 (AS218PX-A)

Communication card setting

Communication card | None ~
Description No function Card selected

Follow these steps to set communication card.
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To set communication card

1. Select the communication card from the drop-down list.

Drive_2 Hardware Configuration X v

Communication card setting

Commumication card |None :v
Description Mone

EMC-COPO1-Version-1.00.00
CMC-MODO1-Version-1.04.00

CMC-EIPD1 -Version-1.06.00

CMC-EIPO1 -Version-1.04.00

Communication card setting

Commurecation card  CRC-EIR0T=Viersion-1.06.00 b

Deascription EtherMet/IP communication card with 1 Port BJ-45
with aute MOUMDIK connectar for VFD-C2000
senes, suppart EbharMet/IP pratocod and ona
MADDBLUS TCP protocol connection for remote setup
and monitoring

[ ]

3. After communication card setting is complete, open Hardware Configuration

view. Click to perform 1/0O Scan.

~

Communication card setting

Communication card | CMM-EIP01-Version-1.04.00 v
Description EtherMet/IP communication card with 1 Port RJ-45
le with auto MDI/MDIX connector for VFD-MS300 /
abl MH300 series, support EtherMet/IP protocel and one
. MODBUS TCP protocol connection for remote setup
9- and monitoring.
fag
Setting Apply
ype

After communication card is inserted, the corresponding ports appear in
Network View.
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l&l g % M

VFDOITCPZ" n n

VFDOO7CP2
3+

Network Topology X -

(& g % @ 5% (S

Parameter setting of Ethernet communication card

After the Ethernet communication card is inserted into the Inverter, the Hardware

Configuration view displays the button, as shown in the following figure.

Communication card setting

Communication card | CMM-EIP01 -Version-1.04.00 bt

Description EtherMet/IP communication card with 1 Port RJ-45
with auto MDI/MDIX connector for VED-MS300 /
MH300 series, support EtherMet/IP protocol and one
MODBUS TCP protecol connection for remote setup
and monitoring.

Setting Apply
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Before setting the communication card, make sure that the PC is connected to the
inverter device via communication card and the communication is established

between the PC and the device in DIADesigner has been successfully connected.

Click button in Hardware Configuration to open the function of
communication card parameter setting. At normal connection condition, the

parameter setting dialog appears, and shows the device content.

Overview IBESIE I Alarm ] P Fllter} Parameter Llstl I'\"IDmturl Permission and Stop Drive Condition 1 Back up and Resture] Securlty]

Device Overview

AC Motor Drive |MSSDD 110V, 1 Phase, 0.25HP Communication Card |CI\-‘INI-EIPD‘\ Jf02

Version |E1 08 Card Version |1.D4

Communication Address |3 IP Address
MAC Address |DD'1 8:23:3B:34:2C

The different tabs in communication card parameter setting dialog are shown below.

Overview ]Ba-si-: | Alarm | IP FiI‘.er| Parameter LisL| Monitor | Permission and Stop Drive Conditinnl Back up and Restore| Sea.-.rityl

After setting the communication card parameter, click Apply or OK, and the set

value will take effect.
1. Basic

Before all network devices connect to the Internet, each of them needs an IP
address (Internet Protocol Address), which is like an ID number. Identify the ID of

each device on the network by the ID number.
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CMM-MODO1

Device Mame
Metwaork Setup

IP Configuration
IP Address
Metmask

Gateway

Timer Setting

Keep Alive Time (s)

Overview Basic ]Alarm ] IP Filterl Parameter List] I\"Ionitorl Permission and Stop Drive Condition | Back up and Restore] Securityl

|CMM-MODD1

|Stativ: j

| 192 168 . 1 7

| 255 . 255 . 255 . O

| 192 . 168 . 1 1
10 {10 - 65535 5)

a. Device Name

There might be many CMM-MODO1 cards on the network. To tell which CMM-

MODO1 card you want to set, you must set the device name, which helps to

distinguish devices during research.

b. IP Configuration

Choose a way to obtain IP, Static IP or DHCP/BOOTP.

e Static IP: user-preset or user manually modify.

e DHCP/BOOTP: automatically update through server; therefore, there must

be servers on local network.

c. IP Address

IP Address is a unique address that devices used to identify itself and

communicate with other devices in the IP network. Any device connected to

the IP network must have a unique IP address within the network. If a wrong

IP address is used, the connection might fail, even causing other devices to

disconnect.

d. Netmask

Netmask is used to set important parameters of subnet and to determine

whether the |IP address of the destination device is in the same subnet as the

local device. If the destination address is not in the same subnet, the device

will send the packet to a gateway, and the gateway will send the packet to
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another subnet. If the setting is incorrect, it might cause abnormal

communication.
e. Gateway

A gateway is a networking device that connects two networks using different
protocols. For instance, local networks need a gateway to connect with Wide

Area Network (WAN). Gateway IP and devices must be in the same subnet.
f. Timer Setting
Set communication time.

Note: For correct connection in DIADesigner, after a new IP address is downloaded,
click Inverter device > Communication Setting > select COMMGR from
Communication Interface drop-down list > select a new IP address from IP Address
drop-down list under COMMGR (you must enter the IP address in the IP Address
field).

Project Explorer X | Communication Setting x
4 [] Project1
= Add Device L - L
) . Communication Interface Communication Status
4 B Network Configuration
=] Network View [COM MGR vw
— Connected Network Build-in PLC

¢ Disconnected Devices

4 B Drive_1 (VFD1AGMST1***AA)
¥ Communication Setting
& VFD Function

PLC Function PLC Station ID 2

Please enable build-in PLC function via keypad
before enable this connection.

Enable Build-in PLC Connection

COMMGR

Driver Name Driver1 v

ol

Station Number 1 VFD1AGMST 1555 AA

Forwarding Setting

Enable Routing Setting

Connect Disconnect

Close

2. Alarm

When the condition of triggering email is met, the alarm messages will be sent to

you via email.
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Overview] Basic  Alarm IIP Filterl Parameter Listl I\-"Ionitor] Permission and Stop Drive Conditionl Back up and Restore] Securityl

SMTP Server | 192 188 . 1 . 254
Recipient E-mail Address

Command Mail Address

— ]
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

00|~ | @0 || b=

N
W N = o

-
L
o0 0 00 000000000 o ol
A

y
=]

a. Mail Server (SMTP)

Emails are sent to SMTP, and then SMTP sends the emails to designated
addresses. For example, if an email is sent to Test@delta.com.tw, and SMTP
IP is “172.16.144.122”; then the email will be firstly sent to SMTP, and SMTP

will send it to Test@delta.com.tw.
b. Recipient E-mail Address

When the condition of sending an email is triggered, the email will be sent to

the recipient, which you set.
3. IP Filter

IP filter is used to restrict network connection list there is uncertain / error IP
communication. The connection can be established only in the range that you

set, and the rest IP addresses will be rejected.
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Overview] Basic l Alarm  IPFilter l Parameter Listl I\-"Ionitor] Permission and Stop Drive Condition l Back up and Restore] Security]
W Enable IP Filter (Only the IP address listed below are allowed to access)

IP Filter Setup

Mo. Begin IP Address End IP Address

1. 192 168 . 1 . 200 192 . 168 . 1 . 254

| |
2. [ o .0 .0 .0 | o 0o . 0 0
3 [ o .0 .0 .0 | o 0o . 0 0
4 [ o .0 .0 .0 [ o .0 .0 .0
5. | o 0o . 0 0 | o 0 .0 0
3 | o 0o . 0 0 | o 0 .0 0
7. | o 0 . 0 0 | o 0 . 0 0
8 | o 0o . 0 0 | o 0o . 0 0

a. Enable IP Filter

Click the checkbox to enable IP filtering. The filter function starts working

according to user-defined setting.
b. IP Filter Setup
Up to eight IP address ranges can be set to establish connection at a time.
4. Monitor

Provides real-time parameter monitoring of devices, and decimal / hexadecimal

register present value monitoring per requirement.

CMIM-MODOT X
Overvieve | Basic | Alarm | IP Filter | Parameter List Monitor | Perrrission and Stop Drive Condition | Back up and Restare | Security
M M oM M s | Dm0
1 0400 401025 1 00 401025 HO000 Hex -
z 2 0401 | 401026 HiG0D Hex
3 3 He
4 4 Hes = T
5 5 Hex
& 6 He
7 T Hes
a8 a8 Hex
9 9 Hex
10 0 He
i1 i1 He
12 12 Hex
13 13 He:
14 14 Hex
15 15 Hex
16 16 He
17 Hex
18 Hex
19 Hu:
2 - =l
Undo Optimal Stop Monitor
ok | comes | | |
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a. Select the parameters that you would like to monitor from the parameter list.

Up to 16 sets of discontinuous parameters can be selected.

CWMM-MODO1

Ovenview| Basic | Alarm | [P Fiter ParameterList | Moritor | Permission and Stop Drive Candition | Backup and Restore | Security |

MS300 MS300 Parameters
[ 0:SYSTEM PARAMETERG(

B 1-BASIC PARAMETER 01 [ Pr.No [ MODB.. | Description [_unit | Data | Defa. | Min | Max | attribute | -

B 2- DIGITAL IN/OUT 02 04-00 0400 Multi-Speed 1 Hz  KOOD 000 000 599.00 Writable

B 3. ANALOG IN/OUT 03 04-01 0401 Multi-Speed2  Hz 000 000 59900 Wiritable

e E 04-02 0402 Mu:tirSpeE: 3 H 000 000 599.00 Writa::a

04-03 0403 Multi-Speedd4  Hz 000 000 59900 Writable

g Z : g;%TTCE’E‘TPI’SEAMEDLER 0 [] 0404 0404 Multi-Speeds Hz 000 000 599.00 Writable

. . [] 04-05 0405 Multi-Speed6  Hz 000 000 59900 Wiritable

B 7:SPECIAL 07 O 04-06 0406 Multi-Speed 7 Hz 000 000 59900 Wiitable

Ei 8:PID CONTROL 08 [] 04-07 0407 Multi-Speed 8 Hz 000 000 59900 \rtable

- 8- COMMUNICATION 09 | M 0408 0408  MultiSpeed 9 Hz 000 000 598.00 Writable

-3 10:SPEEDFEEDBACK 10 |[] 0408 0400 Multi-Speed 10 Hz 000 000 59900 Wiitable

~[ 11:ADVANCESET 11 [ 04-10  040A  Multi-Speed 11 Hz KOO0 000 000 59900 Writable

B 12:RESERVE 12 [ 04-11 0408  Multi-Speed12  Hz KOO0 0.00 0.00 599.00 \ritable

Bl 13:MACRO 13 [] 0412 040C Multi-Speed13  Hz KOO0 000 000 599.00 \ritable

[ 14:OPTIONCARD 14 |[] 0413 040D Multi-Speed14 Hz  K0OO 000 000 50900 Writable

[ 04-14 040 Multi-Speed15  Hz  KOOO 000 000 59900 \ritable

[ 04-50 0432  PLCBuffer0 Ko 0 0 65535  Writable

[] 04-51 0433  PLCBuffer 1 Ko 0 0 65535 Wiitable

[ 04-52 0434  PLC Buffer 2 0 0 0 65535  Wiitable

[ 04-53 0435  PLCBuffer3 0 0 0 65535  Writable

[ 04-54 0436  PLCBuffer4 0 0 0 65535 Wiitable

[ 04-55 0437  PLCBuffer5 0 0 0 65535  Wiitable

[ 04-56 0438  PLCBuffer& 0 0 0 65535  Writable

[ 04-57 0432  PLCBuffer7? 0 0 0 65535 Writable

[] 04-58 043A  PLCBuffer§ 0 0 0 65535 Wiitable

> |0 04-59 0438  PLC Bufferd 0 0 0 65535  Wiitable

b. Switch to the Monitor tab. You can see the parameter addresses that just

selected, including the following:

GO~ | W dw W=

R T
SN =S

Address | Address

(Hex) (Dec)
0400 401025

Account

Address (Hex): 4-digit hexadecimal communication address of parameters.
Address (Dec): 6-digit decimal communication address of parameters.

Account: the continuous parameters that you want to monitor (Max. 100).
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c. Click Apply to save the parameter addresses to be monitored to the
communication card, then directly start monitoring. The content includes the

following:

i. Digit Selection: From the drop-down list, select decimal or hexadecimal

registers.

ii. Start/ Stop Monitor: Start/stop the saved parameter monitoring; the unsaved

parameters will be deleted.

'Address Address Data SeIljelgil:l_to"
10 HO000 Hex -
2 HO000 Hex @
3 Hex -
4 Hex @
5 Hex -
6 Hex @
T Hex e
8 Hex @
9 Hex e
10 Hex @
11 Hex 2
12 Hex o
13 Hex 2
14 Hex o
15 Hex 2
16 Hex -
17 Hex 2
18 Hex -
19 Hex 2

20 Hex - j
Stop Manitor

5. Permission and Stop Drive Condition Setting

Overwew} Basic I Alarm 1 1] Fllter] Parameter Llstl Monitor Permissian and Stop Drive Candition IBack up and Restarel SEcurltyl

Write Permission Setting

[v Only master with the IP address below can write. (Deselected: All masters can write.}

1P (Major master) | 12 . 168 . 1L
Stop Drive Condition Setting

Activate timeout detection |after the first cannection is established j

Stop the AC motar drive |when ANY selected condition below occurred j
EtherMet/IP
[¥ Exclusive owner implicit message timeout
[~ Major master explicit message timeout [~ All master explicit message timeout
Explicit message timeout (1-1000) l—m unit: 100 ms
Modbus TCP
[~ Major master timeout [~ All master timeout

Timeout (1-1000) |—1 o unit: 100 ms

a. Grant write permission: Enable Only master with the IP address below can

write. Only IP major master has written permission.
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b. Timeout stop setting: Select the start conditions of stopping the inverter.
Separately choose “timeout setting & the stop conditions of communication
timeout” for “EtherNet/IP & Modbus TCP”.

6. Backup and Restore

In the Backup and Restore tab, back up the current parameter files or replace

the current parameter setting by reading parameter files.

Ouerview] Basic ]Alarm ] IPFilterl Parameter List] Manitar] Permission and Stop Drive Condition Back up and Restore lSe:urity]
Configuration Backup/Restore

Backup to File

Restore from File

a. Backup to File: Click the Backup to File tab to display the Save As dialog,
where you can choose the parameter file storage location and save the

current setting to the parameter file.

b. Restore from File: Click Restore from File to open Restore Option dialog,

and click OK, the Open dialog appears, where you can open a parameter file.

The set value of this parameter file will replace the current setting.
7. Security

In the Security tab, set password to prevent parameters from being modified.

Cverview | Basic | Alarm | IP F||ter| Parameter List | Momrur| Permission and Stop Drive Condition | Back up and Restore Security |

Login
Password

Password Setup

I~ [Modify

Confirm Password

Load Factory Default

I~ Factory Setting
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a. Password Setup: Check the modify box and enter password.

b. Confirm Password: Re-enter password.

c. Login: After password setting is saved in the communication card, every time
you open the parameter setting page of communication card, the login

password needs to be confirmed to unlock the lock state.

Note: Once the password state is “locked”, all parameters cannot be
set/changed until the password is “unlocked”. If password is lost, by serial port
(RS-485) connection, you can restore the system to factory setting to unlock

the “locked” state, and all parameters will be back to the default values.

d. Load Factory Default: To make all parameters back to the default values,

check the Factory Setting box.

Overview | Basic | Alarm | IP Filter | Parameter List | Manitor | Permission and Stop Drive Concition| Back up and Restore Security
Login
Password

Password Setup

™ Modify

Password
Confirm Passwor d

Load Factory Default

[~ Factory Setting

Note: While returning to factory setting through serial port (RS-485)
communication, modules need 10 seconds to change the setting. Do not turn

off the power at this time.

After opening the parameter setting of the communication card, the Setting button in
the hardware configuration of DIADesigner cannot be clicked. Until the parameter
setting page of communication card is all closed, Setting will be enabled again. Click
Apply or OK after communication card parameter setting is complete. The changes

will be reflected once the parameters are downloaded to the device.
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,

@

Communication card setting

Information X

pn card with 1 Port RJ-45 with
r for VFD-MS300 / MH300

The setting tab has been opened P protocol and one MODBUS
for remote setup and

6.1.2.2 Configuration for Multi-drive Inverter

This function is used to set the configuration of the multi-drive inverter. The multi-
drive inverter includes rectifier and inverter modules. After adding the rectifier module
in Creating Project and Device, add the relevant inverter module in hardware
Configuration. The following is an example of MX300-E. Follow these steps to

enable Configuration.
To enable Configuration

1. In Project Explorer, navigate inverter device > VFD Function > Hardware
Configuration > Configuration.

2. Double-click Configuration to open Hardware Configuration dialog. Upper pane
displays hardware view and bottom pane displays Configuration Table as shown

in the following figure.

-
4 I Project9 =0
= Add Device
2 Network Configuration
4 B Drive_1 (MX300-E)
& Communication Setting
& Device & Error Information
» #8 Hardware Configuration
» & Commissioning

100% |v| ==k

v
< >
Axis Num... & Model Rated Power  Rated Current  Modbus Stat...  CANopen St...  Firmware Ve...
0 - -
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The following figure shows Hardware Configuration toolbar.

= (P 100% |v| ==1 +

The following table describes the functions in Hardware Configuration.

Function Description
el Click to perform I/O scan.
B Click to perform 1/0 match.
100 (S Enter or select value to zoom-in or zoom-out.
T e ¥ | Click and drag to zoom-in and zoom-ouit.

Adding inverter module

The multi-drive inverter hardware configuration only supports the configuration
returned by the actual connected device after online scanning. It does not support
offline configuration. First confirm that the device has completed communication

settings and connection. Then follow these steps to do module configuration.
To do module configuration

1. Click I/O Scan on the toolbar, and DIADesigner displays the current

configuration in the configuration table below, as shown in the following figure.

Drive_1 Hardware Configuration X -

R 100% v ==t

Axis Number & Model Rated Power Rated Current Modbus Station ID  CANopen Station... Firmware Version
4 0 VFDA1AMX*43E* 25 HP 41.00A 5 a 91.0.0
10 VFD17AMXS43A* 10 HP 17.00A 0 0 81.2.0
1 VFD17AMXS43A* 10 HP 17.00A ] ] 81.2.0
12 VFD17AMXS43A* 10 HP 17.00A 0 0 81.2.0

2. After completing the scan, click Save Project to save the module configuration
in the project. If the actual module configuration changes in the future, repeat the

above I/O scan and update it to the current module configuration.
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Match Module Configuration

When the previously scanned inverter module configuration has been saved in the
project, press the I/0 Match button on the toolbar to confirm whether DIADesigner
matches the currently connected device. If it does not match, decide whether to re-
perform the I/O scan or change the actual hardware installation to match

DIADesigner.

6.2 Parameter Setting
The Parameter Setting function is used to set the product parameter.
How to open Parameter Setting page?

¢ In Project Explorer, double-click Device > Hardware Configuration >

Parameter Setting.

Project Explorer * J Drive_1 Parameter Setting X -
4 [ Project3 — n TP
. 3 [ =g =S S
1=l Add Device p
4 A Network Configuration L, * AFundamental Setting
@) Network View 2 AD.Drive Information
= s
+ — Connected Network 2 Al.Control Handle IS Mame  Address | Description Unit  Actua...
2 Di ! A2 Stop Methed
* 2 Disconnected Devices g Start and S . v & #][1] A000  0000H | Drive Identity Code
+ W0 Controller_1 (AS332T-A) a A3 Start and Stop Function =
4 B Drive_1 (vP3000) = A4.HOA/L oRe Setting 5] 4|[%|A0OT  000TH | Drive Cont. Rated Current Amps
= Cgmmunitation Satting AS5.Carrier FREQ Adjustment v @ r A0.02  0002H | Drive Max Output Current Amps
4 [ VFD Function » B.PrManagement and Macro o) 41003 0003H  Control Board FW Version
s Device & Error Information ’ ;i‘;”"ﬂ Mede and Cmd Scheme @ |[£][1]A005 0005H | Control Board FW Date Code
i) 1 i L Mator Parameter
4 s Hardwalie Configuration } EVE Control and SVC @ e A006  0006H | Power Board FW Version
% Configuration -V Lontraland SVL
£ parameter Setting » FFOC @ h A0.08 0008H | Power Board FW Date Code
v I8} Commissioning b GO Setting r [ & r A023 O001DH  Drive Light Rated Current Amps
» = PLC Function » H.Fault and Protection
» LApplication Functicn
b LPLC Function
»  N.Communication
» OMonitor and Recorder
b P.PID Function
b Ulndustry
Selected List
Current Modified Parameters List < >
All Modified Parameters List -
< > % Read-Only & Be able to set when operating

The functions on the Parameter Groups pane of Parameter Setting are displayed in
a tree structure. They include Selected List, Current Modified Parameters List, All

Modified Parameters List, and so on.
e Selected List

When selecting any categories of parameters, these parameters will be saved in
the Selected List.
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5dN0ID JAIBWEIRY

4 AFundamental Setting

A0.Drive Information
Al.Control Handle

A2,Stop Method

A3,Start and Stop Function
A4 HOA/LoRe Setting
AS.Carrier FREQ Adjustment

B.Pr Management and Macro

C.Control Meode and Cmd Scheme

D.Motor Parameter

EVF Control and SVC

F.FOC

G.IO Setting

H.Fault and Protection
JApplication Function

LPLC Function
N.Communication
O.Monitor and Recorder
P.PID Function

UIndustry

Selected List

Current Modified Parameters List
All Modified Parameters List

3

v @ F

v

i
fi

[ || -+

MName | Address Description
AD00  O000H  Dnve Identity Code
AD02 | 0002H | Drive Max Output Current

e Current Modified Parameters List

After modifying the previously saved parameters, these parameters will be listed

in the Current Modified Parameters List and cleared when the project is

closed.

¢ All Modified Parameters List

After creating a project, all previously modified parameters are listed in the All

Modified Parameters List, and the list will remain even if the project is closed.

6.2.1 Parameter Setting for Controller Devices

After the hardware configuration is completed, set the CPU and module parameters

through Parameter Setting. For more information on the hardware and operations of

the CPU or modules, refer to Catalogs, Hardware Manual and Operation Manual.

Note: Before setting the parameters of the CPU and module, you must refer to the

operation manual of each model and make sure whether the set parameters that

affect the CPU module, the whole system or personnel. The parameter settings of

CPU and module will only take effect after the communication download is sucessful.

How to open the controller Parameter Setting page?

e Double-click Controller > Hardware Configuration > Parameter Setting.

Or

e Double-click the CPU or modules in the Hardware Configuration page.
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The following table lists the functions on the toolbar in the controller Parameter

Setting page.

Controller_1 Parameter Setting X

Pl Eoms o 508G

4 System settings

System Information
System Parameter
Device Range Setting

Input Point Filter Time r PLC Label

sdnoug) Jajswesey A

. C t
Position Control Parameter Comment

Daylight Saving Timing
COM1 Port Setting
COM2 Port Setting
Ethernet Port Basic Setting
Ethernet Port Advanced Setting

Function Card 1 Setting

Function Card 2 Setting

Delta Device Parameter Restore Setting
Selected List

Current Modified Parameters List

All Modified Parameters List

@ Read-Only

| Description

Unit | Actual Value Input Value Default Value Minimum Maximum

Untitled Untitled 0 16

0 32

Function

Description

Click to import parameter file.

Click to export the parameter file.

5] ||

Click to write the set parameters instantly.
Note: Available only for the DVP series module.

Click to read the current parameters instantly.
Note: Available only for the DVP series module.

Click to replace the selected parameter with its

o default value.

- Click to reset all the parameters to their default
values.

L3 Click to compare the parameters of CPU.

Enter a keyword, and the words associated with

the keyword will be highlighted in yellow.

Parameters are classified into group tabs in the Parameter Setting dialog and

divided into primary and secondary tabs. Parameters vary upon the controller module

series and the selected modules.

The following table lists the settings in the controller Parameter Setting page.

Setting

Description

Description

Displays the parameter description.
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Setting Description

Unit Displays the parameter unit.

Actual Value Displays the parameter actual value after upload / download.

Input Value Enter the parameter value.

Default Value Displays the default value of parameter.

Minimum Displays the minimum value of parameter.

Maximum Displays the maximum value of parameter.

Do the following to edit the controller parameters.

e Enter the parameter in the Input Value field. If the Input Value is different from

the Default Value, then the Default Value column will be highlighted in green.

Controller_1 Parameter Setting X

SEEEEEEE

4 System settings
System Information

System Parameter @ Description Unit  Actual Value Input Value Default Value Minimum Maximum

sdnoug) Jalawesey

Device Range Setting
Input Point Filter Time | SO DU U i .
Position Control Parameter Protocol Setup Opportunity Stop to v stop to Run ) B
Daylight Saving Timi Fun
aylight Saving Timing
COM1 Port Setting Baud Rate bps 9600 v| 9600

Note: The number of connected remote modules can only be modified in the
Hardware Configuration page. Parameter Setting > Function Card Setting > AS

Remote Module No. option does not support this feature yet.

6.2.2 Parameter Setting for Temperature Controller

DIADesigner supports the relevant parameter setting of Delta temperature controller
DTC series.

How to open the temperature controller Parameter Setting page?

¢ In Project Explorer, double-click Temperature Controller > Parameter

Setting.

The following table lists the functions on the toolbar in the temperature controller

Parameter Setting page.
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TempController_1 Parameter Setting X

 [&oms e B 48w o 0

1(:. System Parameter
; Communication Parameter
E Cant amed
% Programming Cantrol Parameters & Description Unit Actual Value  Input Value Default Value | Minimum  Maximum
& Selected List
g Current Modified Parameters List fi |2 Process value 0.1degree/1EU 0 0 1000
R All Modified Parameters List 44| et Value 0.1degree/1EU 0 0 -2000 6000
4 ||+ | Upper-limit of temperature range 0.1degree/1EU 6000 6000 -2000 32767
% ||+ | Lower-limit of temperature range 0.7degree/1EU -2000 -2000 -32768 6000
4 ||+ | Input temperature sensor type Pt100 v | Pt100
% ||+ | Control methed PID v PID
24 1st group of Heating/Cocling second(s) a n a 09
control cycle
24 2nd group of Heating/Coocling second(s) 20 20 0 99
control cycle
41| % | PB Proportional band 0.1 display unit 476 476 1 9999
4| & | Tilntegral time second(s) 260 260 0 9999 v
& Read-Only
Function Description

Click to import parameter file.

EaNEd

Click to export the parameter file.

=
[¥2]

Click to replace the default parameter input
value with the default value.

9
=

Click to replace all parameter input values with
their default values.

Click to replace the default parameter input
value with the actual value.

Click to replace all parameter input values with
their actual values.

]| [#]

Click to compare the parameters of CPU.

| Enter a keyword, and the words associated with

the keyword will be highlighted in yellow.

The following table lists the settings in the temperature controller Parameter Setting

page.
Setting Description
The parameter is a read-only parameter.
e The parameter can be set during operation.
Single upload / download the parameter.
Description Displays the parameter description.
Unit Displays the parameter unit.
Actual Value Displays the parameter actual value after upload / download.
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Setting

Description

Input Value

Enter the parameter value.

Default Value

Displays the default value of the parameter.

Minimum

Displays the minimum value of the parameter.

Maximum

Displays the maximum value of the parameter.

Do the following to edit the temperature controller parameters.

e Enter the parameter in the Input Value field. If the Input Value is different from

the Default Value, then the Default Value column will be highlighted in green.

TempController_1 Parameter Setting X

I Emom e

System Parameter
Communication Parameter
Pragramming Control Parameters
Selected List

Current Modified Parameters List
All Modified Parameters List

dnoin 1apweIeg A

-
@ Description Unit Actual.. | Input Value Default Value Minimum Maximum
& ([t Process value 0.1degree/1EU 0 0 1000 ~
4 [%] set value 0.1degree/1EU 0 0 -2000 6000
4| 4| Upper-limit of temperature range 0.1degre=/1EU 6000 6000 -2000 32767
4% | Lower-limit of temperature range  0.1degree/1EU -2000 -2000 -32768 6000
14 |l & | Input temperature sensor type Pt100 ~| PL100
14 || ¥ | Control method PID ~[ PID
A0 i 1st group of Heating/Cooling i 4 0 9%
control cycle
i
4[4 2@ group of Heating/Cooling seconds) 20 20 0 %
control cycle
44| P8 Proportional band 0.1 display unit 476 476 1 9999
14|l | Ti Integral time second(s) 260 260 0 9999
4+ i Td Derivative time second(s) 41 41 a 4909
4% integration default 0.1% 0 0 0 1000
Propartional control offset arror
B |12]1* | vatue when Ti = 0 010 o 0 1000 v
& Read-Only

6.2.3 Parameter Setting for Servo Drive

How to open the servo device Parameter Setting page?

e Double-click Servo Drive > Parameter Setting in Project Explorer.
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Drive_2 Parameter Setting X -
¥ ® e B A oo 0
< PO
g
5" P1.XXX
2 —~ . . . -
% PRI A=A =] Name | Description Unit Actual.. | Input Va...  Default.. Minimum | Maxim..
P P33
= 3 O . irmware Version . c : c
g‘ PAYXX I t PO.O00 F Vi 0.000 1354 1354 1354 ~
ko ‘ Al Code Display of Drive(Seven- 0x0000
a P3.X0(X =4 4||%| rooor a’m:t”[f I'*f.la’ erunveleven " 0x0000 | 0x0000 | 0x0000 | OXFFFF
PEI0K segment Display)
BT 00K 4[] PO.002 | Drive Status 0 1 1 -300 127
Selected List 4||4|P0.003 | Analog Output Monitor 0x0000 0x0000 0x0000 0x0000 00077
Current Modified Parameters List o #14 ) p0.004  Reserved 0x000000 | 0x000000 | 0x000000 0x000000 | 0x20FFFF
All Modified Parameters List ) = - 00 00 0o 00 FF
0x000000 | 0x000000 | 0x000000 0x000000 | Ox20FFFF
[~ * ¥ | Pou esenvy
% | PO.005  Reserved 0 00 00 0 e
0000000 | 0x000000 | 0x000000  0x000000 | 0x20FFFF
=1 2l % | PO ecen
1% |PO.006 Reserved 10 00 P 10 -
0x000000 | 0x000000 | 0x000000 | 0x000000 | 0x20FFFF
(=] 414 | PO.0OT | Reserv
v Lf|®| PO.0OT | Reserved 00 00 00 00 FF v
) Read-Only %7 Volatile Parameter &) Valid After Re-Power On & Set When Servo Off

The following table lists the functions on the toolbar in the servo drive Parameter

Setting page.

Function Description
E Click to import parameter file.
(= Click to export the parameter file.
v Click to download the parameters.
* Click to upload the parameters.
- Click to continuously update the parameters
= one-by-one for the display group.
Click to replace the default parameter input
. value with the default value.
T, Click to replace all parameter input values with
their default values.
- Click to replace the default parameter input
value with the actual value.
Click to replace all parameter input values with
their actual values.
iy Click to compare the parameters of CPU.

| | Enter a keyword, and the words associated with
the keyword will be highlighted in yellow.

The following table lists the settings in the servo drive Parameter Setting page.
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Setting Description
& The parameter is a read-only parameter.
] The parameter will not be remembered after the device is
| powered off.
r_'-_,';a The parameter value takes effect after the parameter is set
- and the device is restarted.
g Th parameter cannot be written while servo on.

Single upload / download the parameter.

Name Displays the parameter number.
Description Displays the parameter description.
Unit Displays the parameter unit.
Actual Value Displays the actual parameter value after upload / download.
Input Value Enter the parameter value.

Default Value

Displays the default value of parameter.

Minimum

Displays the minimum value for parameter.

Maximum

Displays the maximum value for parameter.

Do the following to edit the servo dirve parameters.

e Enter the parameter in the Input Value field. If the Input Value is different from

the Default Value, then the Default Value column will be highlighted in green.

Drive_2 Parameter Setting X -
3 [® | S e o B
<X
Py
g P10
T P2 LA MName  Description Unit Actual..  InputVa.. Defsult.. Minimum | Maxim..
- P30
gm A0 Iii] o P0.000 | Firmware Version 0.000 1.354 1354 1354 ~
IE Code Display of Drive(Seven- |
B psxxX o 4[4 po.001 f‘;ag“‘:t-g?sc";ﬁl‘ﬁx of Drive(Seven 00000 10,0000 |0x0000 00000 | OXFFFF
PG segment Hispiay)
P7.XXX 4|4 PO.O02 | Drive Status V) 1 1 -300 127
Selected List o i P0.003 | Analog Output Monitor 0x0000 0x0000 00000 0x0000 0x0077
Current .Madif'ed Pa'amet.er; List & 44 Po00s | Reserved 0000000 | 0000000 | 0x000000 0x000000  Ox20FFFF
All Modified Parameters List 00 00 00 00 FF
“ 4 ||%| Po.005 | Reserved gEOCOUOU g;CDUOUO gEDCODOD gEQCOUOU g:dCFFFF

. 0x000000 | 0x000000 | (Wil Ox000000 Ox20FFFF
0x000000 | 0x000000 | 0x000000 Ox000000  Ox20FFFF

-} 2|4 P0.007 Reserved 00 00 00 00 FF
v

&) Read-Only %7 Volatile Parameter ) Valid After Re-Power On & Set When Servo Off
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6.2.4 Parameter Setting for Inverter

How to open the inverter drive Parameter Setting page?

e Double-click Inverter Drive > Hardware Configuration > Parameter Setting in

Project Explorer.

Drive_1 Parameter Settings X hd
» [ ESE.AI;I‘[LHIJEB B E @ 1 Messages ~
1(: PO: SYSTEM PARAMETER
2 P1: BASIC PARAMETER
3 - AL IN/O
% P2: DIGITAL IN/OUT @ F Name Address | Description Unit | Input Va... Default.. Minimum | Maximum
= P3: ANALOG INJOUT
n 8 ~
g P4 MULTI-SPEED v [ & F0.00 0000H Identity Code 0 0 65535
k] P5: MOTOR PARAMETER fil P0.01 0001H Rated Current Amps _ 0.00 653.35
P6: PROTECTION & Po.02 0002H Parameter Reset 0 m 0 10
PT7: SPECIAL & poo3 0003H  Start up Display 0 0 0 3
P8: PID CONTROL
B PO.O4 0004H User Display 3 3 0 72
P9: COMMUNICATION
P10: SPEED FEEDBACK & P0.05 0005H H page scale 1.00 1.00 0.00 160.00
P11: ADVANCE SET @ P0.0B 0006H Firmware Version 2.02 0.00 655.35
P12: Reserved P0.07 0007H Password Decoder 0 0 0 65535
P13: MACROD PO.08 0008H  Password Input 0 0 0 65535
P14: OPTION
] i & Po.0Z 0009H Reserved 00000 0x0000 0xFFFF
Selected List
Current Modified Parameters Lis % P00 000AH Control Methad 0 0 0 -
All Modified Parameters List PO.T 000BH Velocity Mode 0 0 0 8
P0.12 000CH P2P Mode 0 0 0 1
P0.13 000DH Torque Mode 0 ] 0 4
0] P0.15 000FH Reserved 1 0 1
P0.16 0010H Load Selection 0 0 0 1
P0.17 0011H Carrier FREQ kHz |8 8 2 15 v
< > | B Read-Only %' Be able to setwhen operating

The following table lists the functions on the toolbar in the inverter drive Parameter

Setting page.

Function Description
E Click to import parameter file.
[= Click to export the parameter file.
v Click to download the parameters.
ks Click to upload the parameters.
Click to continuously update the parameters
= one-by-one for the display group.
ms Click to write the selected parameter to the
default value.
ke Click to write all parameters to the default
values.
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Function Description
Click to open the column to be displayed on the
L= parameter settings table.
He Click to simply display the columns of the
= parameter settings table.
Click to reset the parameter settings table
columns to default.
rh Click to compare the parameters of CPU.
@ Click to import VFDSoft parameter file.

Click to upload configuration file of parameters.

% Refer to Upload Configuration File of
Parameters.
@ 1 Messages - Click to expand the current related message.

| | Enter a keyword, and the words associated with
the keyword will be highlighted in yellow.

The following table lists the settings in the inverter drive Parameter Setting page.

Setting Description
The parameter is a read-only parameter.
£ Th parameter can be set when operating.
Single upload / download the parameter.
Name Displays the parameter number.
Address Displays the memory address of parameter.
Description Displays the parameter description.
Unit Displays the parameter unit.
Input Value Enter the parameter value.
Default Value Displays the default value of parameter.
Minimum Displays the minimum value for parameter.
Maximum Displays the maximum value for parameter.

Do the following to edit the inverter drive parameters.

e Enter the parameter in the Input Value field. If the Input Value is different from

the Default Value, then the Default Value column will be highlighted in green.
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Drive_1 Parameter Settings X -

3 [® B SRR @ 1 Messages -
< PO: SYSTEM PARAMETER
o
H P1: BASIC PARAMETER
= . A ')
% P2: DIGITAL IN/OUT [0 & & Name Address | Description Unit | InputVa.. Default..  Minimum  Maximum
e P3: ANALOG IN/OUT
o}
g p4: MULTI-SPEED v [ % P00 0100H MAX Output FREQ Hz 45.00 60.00 0.00 599.00 -
b P5: MOTOR PARAMETER O g o 0101H Motor1 Fbase Hz 60.00 60.00 0.00 599.00
P6: PROTECTION O B P02 0102H MAX Qut-VOLT 1 v 200.0 2000 0.0 2550
PISPECIAL O P1.03 0103H | MID Out-FREQ 1-1 Hz | 3.00 200 0.00 500.00
Ei: EI(EII‘;;ENTE:TI”N [ & oMo 0704H MID Qut-VOLT 1-1 v 11.0 1.0 0.0 2400
P10: SPEED FEEDBACK O P1.05 0105H MID Out-FREQ 1-2 Hz 1.50 150 0.00 599.00
P11: ADVAMNCE SET [l & P06 0106H MID Qut-VOLT 1-2 v 5.0 5.0 0.0 2400
P12: Reserved O P1.07 0107H MIN Qut-FREC 1 Hz 0.50 0.50 0.00 599.00

If you are using a multi-drive inverter, you need to first complete the module scan
configuration (refer to Configuration for Multi-drive Inverter), and then double-click
Inverter device > VFD Function > Hardware Configuration > Parameter Setting
in Project Explorer, and the parameter editor for each axis of the current
configuration inverter module will automatically list. Double-click the axis to be set to

open its Parameter Setting page.

4 @ Parameter Setting
i Axis (0)
¥ Axis (10)
i Axis (11)
 Axis (12)

6.2.5 Perform Parameter Setting After Servo Drives / Inverters Upload

Parameters

Upload servo drives to read parameter actual values and edit parameters

After communication is established, click E to read the parameter actual values.
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O DiADesigner 1.11.0 - Project?

File Edit View Operation Tool Window Guide

POBOE = 1]+ $HeROD
Project Explorer % % ) Drive 2 Parameter Setting X -
== 3 BEELEYEE-E
4 [ Project? < OO
1= Add Device & P1.XOO
g ;
» A, Network Configuration El
. MDHVE_Z[ASD*,EZNN'L] H E?ﬁ O vae Name  Description Unit | Actual.. | InputVa.. Default.. Minimum Maxim...
¥ Communication Setting P ox v & #][1] P0.000  Firmware Version 0,000 1354 1354 1354 A~
g ; |
o -
§nDewce&Errmrlnformat\un i PS.KK O = 4|4 pooo1 Alarm Code Display of Drive(Seven- 00000 0000 | 0x0000 00000 OXFFFF
£ Parameter Setting P60 segment Display)
8 Oscilloscope PT.I00C O 44| P0.002 | Drive Status 0 1 1 -300 127
» & Tuning Selected List O #][#] P0.003  Analag Output Monitor 00000 | 0x0000 |0x0000 | 0x0000  0xOOT7
Current Modified Parameters List 0x000000 | 0x00000 | 0x000000 ' 0x000000 Ox20FFFF
-] t||¥ P0.004 Reserved
All Modified Parameters List u [ esemne 00 000 00 00 FF
0x000000 | 0x00000 | 0x000000 | 0x000000  0x20FFFF
O (=] 4|4 P000S Reserved ot 000 0 b s
0x000000 | 0x00000 | 0x000000 ' 0x000000 Ox20FFFF
[ 4|4/ P0006  Reserved o 000 P oo -
0x000000 | 0x00000 | 0x000000 | 0x000000  0x20FFFF
O (=] 4|4 P0.007 Reserved ot 000 00 b s
O & 4[| Po008  Power On Time Hour 0 0 0 £5535 o
{8 Read-Only %7 Volatile Parameter &) Valid After Re-Power On & Set When Servo Off
Once the upload is complete, the readback parameter values will be written to the
Drive_2 Parameter Setting X -
H [® . = LN S )
< POXXX
g
H P10
i P2 O s de N D U Actual Value | Input Val Default Value | M Mazxi
& - = e ame | Description nit ctual Value | Input Value | Default Value | Minimum aximum
E P4 s @ E PO.000  Firmware Version 0.000 1354 1354 1354 1354 Cy
Fl .
el D500 0o e 4| 4| poggy | Aarm Code Display of Drive(Seven- 0x0000 00000 00000 0x0000 OxFFFE
PEIXX | segment Display)
P7XKX [} 4[] P0.002  Drive Status 0 1 1 -300 127
Selected List O 4)[2] P0.003 | Analog Output Monitor 0x0000 0x0000 0x0000 0x0000 0x0077
Current Modified Parameters List | [7] & 43| P0.004 | Reserved 0x00000000 | 0x00000000 | 0x00000000 | 0x00000000 | Ox20FFFFFF
Al Madified Parameters List o e 2[4 P0.005  Reserved 0x00000000 | 0x00000000 | 0x00000000 | 0x00000000 | OxZOFFFFFF
[} =} + 4| P0.005  Reserved 0x00000000 | 0x00000000 | 0x00000000 | 0x00000000 | Ox20FFFEFF
|:| |~ ¥ i P0.O0T  Reserved 0x00000000 | 0x00000000 | 0x00000000 | 0x00000000 | Ox20FFFFFF
& T P0.008 | Power On Time Hour 0 0 0 65535
[1& % 4)[1]Po.009 | Status Meniter Register 1 0 0 2147483648 | 2147483647
O & e 41[1]P0.010 | Stotus Monitor Register 2 0 0 2147483648 | 2147483647
O e 41[1]P0.011 | Status Meniter Register 2 0 0 2147483648 | 2147482647
0@ s 2[1]P0.012  Status Menitor Register 4 0 0 2147483648 | 2147483647
0@ e 41[1]P0.013 | Status Monitor Register 5 0 0 2147483648 | 2147483647
O & ¥ P0.014 | Reserved 0 0 -32768 32767
& 2[1]P0015 | Reserved 0 0 -32768 32767
[ & 4[1]P0016 | Reserved 0 0 -32768 32767 v
@ Read-Only % Volatile Parameter ) Valid After Re-Power On & Set When Servo Off

If you want to export the parameters or edit the parameters, then download to the

device, click Replace the selected parameters with the actual value or

Replace all parameters with the actual value. The Actual Value will be written to

Input Value.
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Drive_2 Parameter Setting X

e B T

3 [ e

< poxex

T

g P

3 raxx

T

5 P

g paxux

EREF 5
PO
PTIOX

Selected List

All Modified Parameters List

Current Modified Parameters List

feae Name
P0.000
P0.001
P0.002
P0.003
P0.004

<1

<t

P0.005
P0.006
P0.007

] = = e = =

<t 41

P0.008
P0.009

a4

PO.010
P0.011
P0.012
PO.013
PO.0OT4

ED B ED BN B B B ED
& < 4

P0.015
P0.016

| | [ e e | | e | e e e | e

]
=

Description
Firmware Version

Alarm Code Display of Drive(Seven-segment
Display)

Drive Status

Analog Output Monitor

Reserved

Reserved

Reserved

Reserved

Power On Time

Status Monitor Register 1

Status Monitor Register 2

Status Monitor Register 3

Status Monitor Register 4

Status Monitor Register 5

Reserved

Reserved

Reserved

Unit

Hour

@ Read-Only %7 Volatile Parameter @ Valid After Re-Power On & Set When Servo Off

Actual Value =30 Input Value

0.000
0x0000

0

0x0000
0x00000000
0x00000000
0x00000000
0x00000000

0
0
0
0
0
0
0
0
0

0x0000

1

0x0000
0x00000001
0x00000001
0x00000001
0x00000001

Default Value Minimum

1354 1354
0x0000 0x0000

1 -300

0x0000 0x0000
0x00000000
0x00000000
0x00000000
0x00000000
0
-2147483648
-2147483648
-2147483648
-2147483648
-2147483648
-32768
-32768
-32768

.

Maximum
1354
OxFFFF

127

0x0077
0x20FFFFFF
Ox20FFFFFF
Ox20FFFFFF
0x20FFFFFF
65335
2147483647
2147483647
2147483647
2147483647
2147483647
32767
32767
32767

Upload inverters to read parameter actual values and edit parameters

After communication is established, click E to select the parameter to be uploaded

in the Parameter Setting - Upload View dialog.

Parameter Setting - Upload View X

Name

Parameter Settings

PO: SYSTEM PARAMETER

P1: BASIC PARAMETER

P2: DIGITAL IN/OUT
P3: ANALOG INJOUT
P4: MULTI-SPEED

P5: MOTOR PARAMETER

P6: PROTECTION
P7: SPECIAL
P8: PID CONTROL

P9: COMMUNICATION
P10: SPEED FEEDBACK

P11: ADVANCE SET
P12: Reserved

P13: User Define Macro

P14: Protection SET(2)

OK

Cancel

The read parameters are displayed in the Input Value fields.
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B & MName Address | Description Unit | InputValue | Default Value | Minimum Maximum

[] & P1.00 0100H MAX Output FREQ Hz J60.00 60.00 0.00 599.00
f' P1.01 0101H Maotorl Fbase Hz |60.00 60.00 0.00 599.00

% P1.02 0102H MAX Out-VOLT 1 v 200.0 200.0 0.0 255.0
P1.03 0103H MID Out-FREQ 1-1 Hz ]300 3.00 0.00 599.00

f P04 0104H MID Qut-VOLT 1-1 v 1.0 1.0 0.0 240.0
P1.05 0103H MID Qut-FREQ 1-2 Hz ]1.30 1.30 0.00 599.00

fo' P1.06 0106H MID Qut-VOLT 1-2 v 5.0 5.0 0.0 2400
P1.07 0107H MIN Out-FREQ 1 Hz J050 0.50 0.00 599.00

fo' P1.08 0108H MIN Qut-VOLT 1 v 1.0 1.0 0.0 2400
P1.09 0109H Start Frequency Hz 050 0.50 0.00 599.00
f' P110 0104H Upper Bound FREQ Hz ]599.00 599.00 0.00 599.00
B P11 010BH Lower Bound FREQ Hz J0.00 0.00 0.00 599.00
f' P12 010CH 1st ACC Time sec | 10.00 10.00 0.00 600.00
b P13 010DH 1st DEC Time sec [ 10.00 10.00 0.00 600.00
f P14 010EH 2nd ACC Time sec 110,00 1000 0.00 600.00

You can export the parameters or edit the parameters, and then download them to

the device.

6.2.6 Upload Configuration File of Parameters

To avoid being unable to use the software when the parameter version built-in the
software does not match or has not been updated with the currently connected
device parameter version, use Upload Configuration File of Parameter function to

read the currently connected device parameter configuration file.
Prerequisites

e The software and the device are connected.
Follow these steps to execute parameter configuration upload.
To execute parameter configuration upload

1. In Project Explorer, double-click inverter > VFD Functions > Hardware

Configuration > Parameter Editor.

2. Click on the toolbar in the Parameter Editor dialog.

The configuration file of currently connected device is uploaded to the software

and presented in the parameter table.
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Note:

e The Parameter Upload function uploads the actual value of the parameters
while the Upload Configuration File of Parameter function uploads the
configuration file of the parameter table including form options, range of upper
and lower limits, and current actual values (excluding user-entered setting
values) so that the software can read and write the parameters of the current

version on the device.

e The Upload Configuration File of Parameter function currently supports
C2000, C2000 Plus, C2000-HS, CFP2000, CH2000, CP2000, ME300, MH300,
MS300, MH300-L, MPD, MP300 models.

6.3 Hardware Configuration Online Mode

The Online mode of Hardware Configuration allows you to monitor devices in real

time.
Prerequisites

e The device is connected.

Communication Setting X

Communication Interface Cornmunica tion Status

(=]

o

AS332T-A

Close

Follow these steps to use the online mode.

£

1. Click on the toolbar.
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2. If device is not compiled, Project is inconsistent with device and Device

Name-Project is inconsistent with device condition occurred, the Online
Mode-Pre-check dialog appears. You can choose to Compile and download,

or Switch to online mode without downloading current project.

Online mode-Precheck x

Function Name Description

Programming Device is not compiled.

Programming Project is inconsistent with device.

Parameter Setting Device Mame-Project is inconsistent with de...

Compile and download

Switch to online mode without downloading current project

OK Cancel

£

3. Click OK to enter the Online mode. The Online icon on the toolbar turns

gray accordingly.

You can monitor device in real time in the Hardware Configuration page.

o3 O 05 9

Controller_1 Hardware Configuration x

Note: When ASO0SCM-A and its modules cannot be properly connected in the

Online mode through the simulator, it needs to be connected to a physical device to

connect.

DIADesigner V1.13.0



£\ NELTA

Chapter 6: Setting Device (Hardware Configuration)

6.3.1 Online Mode Status Light

The hardware configuration online mode provides status light to display device status

information.

The following table lists the lights with their description.

Description

Light remains lit and green while the device running. On
the contrary, not extinguished, but light displays black

color when the device is stopped.

Light turns on when error occurs on the device. On the

contrary, light extinguished.

e There are devices in the project,
connection devices do not exist.

e There is no device in the project,

but the actual

but the actual

connection exists in this device. Device in Project turns

translucent gray.

orﬁ orn

e Green light remains lit when no error occurred.
¢ Red wrench light remains lit when error occurred.
¢ Yellow wrench light remains lit when device have

status warning.
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7.1 Network View

Network View is an industrial network connected to the full range of Delta Industrial

Automation products, which can be used according to the planned network view.

Network View is the graphical representation of connections between devices that

allows you to plan networks.

& [d & O <) e
Py & ‘,c‘"h )
& & N &
& L ol &

< o & N ¢
- coms Ao ans — —
AS332T- == | T ASOOSCMV- = ICFEM AS33.

e B M Slaw Alas- - A

FENOZ) rs
L - ?

a "

T E [+ T o
Ethernet_1 l
MODBUS_1 —l—f'
MODBUS_2
Ethernet_2

- an ymac & e = rovan — =
500 o = stim Vrooorca
Drive Device q%eeas -
230 100 ”
] H
&
S
9% & 1
<

7.1.1 Network View Description
Network View displays two types of information.
e Device information

® Network information

Device information includes:

1. Device name

2. Part number

3. Device image

4. A note to add text

5. Communication ports on the device with protocol support

DIADesigner V1.13.0

157



£\ NELTA

Chapter 7: Setting Network

ASTZET-A

AS228T-A

] -]
B

o s00 e

Network information includes:
1. Name of the network
2. Network lines with colors

3. Connections to the devices

Ethernet_2

Ethernet_3

Modbus_4

When the network connection is made between the controllers, ports, and field

devices, the network lines appear in the color described in the following table.

Fieldbus or Network Network Line Color
EtherNet/IP Red
Modbus TCP Red
Modbus Blue
CANopen Green

7.1.2 Creating Network View in Advanced Designer

Follow these steps to create a Network View in Advanced Designer.

To create Network View

1. Expand Network Configuration in Project Explorer.
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Double-click Network View to open Network View dialog. By default, dotted lines

appear to create connections between the devices / networks.

Project Explorer
4 Project2

I Add Device

I.»”'J i Network Csnfig:ati::ur"“‘-\l

o |ekz] Network View _'____,---"".

— Connected F\'_E_'-"-'n':llk
b % Disconnected Devices
4 MWW Controller 1 (AS218PX-A)
#° Communication Setting
&¢ Device & Error Information

by
* ¢ Hardware Configuration

Izl Secur ty Setting

I o 8] -

ASTTTA
AS332T-A

ASDAZ1ZIM

ASD-
£2-0121-M

2. Drag and drop or double-click from Toolbox area to add devices in the Network
View. The toolbox includes two tabs: Delta Devices and Fieldbus Devices. The
Delta Devices tab lists Delta products. Select Delta products here to add them to
the project tree to set up and use complete functions. The Fieldbus Devices tab
is a list of third-party products stored in the software. After you import the
electronic description file of the third-party product (such as EDS, etc.), it appears
in this list, and you can choose to join the network view as a slave configuration.
For how to import electronic description files of third-party products, refer to

Device Repository.
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mE >N
; ; Delta Device Fapldts Devices
P ./f P =
F— |
& W ALY
[
T'- oEm oo K -~ B ASI00N-A “\ﬂ\_l
MODBUS, |——— T 1 e - i s =
L . | i — —
| R o | U S - IR,
| 7 -
| =
-] | -]
smne -
g s
i
- - ”
. -
G Por x RS485, 1
Station D P Addres M

Note: You can also use Add Device in Project Explorer.

3. Click Communication Port and connect it to a dotted line with drag and drop.
Dotted line changes to a solid line with same color as that of the device

communication port (protocol) selected as shown in the following figure.

MODBUS 1

Note:

e You can also connect directly between two devices by clicking and dragging

from one device port to another.
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aszara

« If you double-click the device in the Network View, it takes to Hardware

Configuration dialog.

If the network is already connected, follow these steps to delete the Selected

Connection.

To delete connection

1. In the Network View, select the vertical line to be deleted.

2. To delete multiple vertical lines, press Ctrl key on the keyboard and select multiple

lines to be deleted.

3. Press Delete key on the keyboard, and then press Yes in the dialog box to

confirm the deletion of Selected Connection is completed.

J@ D
\.-_,/

(5

Nelete:
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To delete all the connections connected to the same network, select the horizontal

line of the network and directly press Delete key on the keyboard, and then press

Yes in the dialog box.

MODBUS_1

Delete |

ASTHTA
AS332T-A

AS3TA
AS332T-A

p— a — a
VFDOO7C23 l VFDOO7C23

Note: When the icon status of the CANopen port is -, it means the current mode is

Delta special mode, and the standard CANopen is not connectable. If you want to

connect the standard CANopen, go to Parameter Setting and set the work mode to
“CANopen DS301”, and the port icon status becomes connectable. For the operation

instructions on Parameter Setting, refer to Parameter Setting.
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7.1.3 Network View Toolbar

The following table describes functions in Network View toolbar.

Toolbar Icon Description
| o Network scan by PC.
| & Check network for the related parameter setting.
I Prominently remind you of the current device connection.
{m Drag mode.

7.1.3.1 Network Scan

Click Network Scan L to scan connected devices.

COMMGR
Driver Name Ethernet -
Please Select Protocol
Sca

Part Number Serial Number | Address Remarks
3 AS332T 0CBA3B23 192.168.1.5

CMM-EIRO1 20343823 192.168.1.7

VFD-MH300 (CMM-EIPO" 5A2A3C23 192.168.1.8

Add And Upload Cancel

Select devices from the list and add it to the project.

Note: EtherNet/IP is the only protocol supported in Network Scan for the present

version.
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7.1.3.2 Network Check

Click Network Check | @ to check network setting correctness. If there is any
error, the error symbol and error message appear. The error due to parameter

mismatch of a network is shown in the following figure.

Project Explorer a1 x hd
) & g % M 57% |§
4 Wz CANopen_1(CAN o @
158 Drive_1(ASD-A2-0121-M) =
f De farmation
¥ & Hardware Configuration Bus L
et
-} a
= - = 2]
= B i
1 o
Drive_1
General Ports Information
CANopen DS301 COM PORT Fieldbus Type Rack ID Card/SlotID | Port ID Station ID  IP Address Netwerk Parameter  Netw
RS232 MODBUS - - 3 127 - 38400, 8, None, 2
v A Awiliary CAN CANopen - - 6 127 - 500k ~| can
» D Drive_1 (ASD-A2-0121-M) v < >
Error List 1 x
Precompile  |v| | @ 0 Emors | |/ 7y 1 Waming | |@ 1 Messages | %! Clear All
Description Program Pasition Error Code
2 Duplicate Station ID Network View MODBUS_1
@ Network configuration check result is correct !

7.1.3.3 Highlight Connections of User Selected Device

Click ét: to activate the function. After that, when you select a device, all the

device connections and the connected devices will be highlighted, which is

convenient for you to view the network view.
o Device: In bold blue box

e Bold horizontal / vertical network connection
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RE&EN 50% [] = t————m +
Qﬂ@“: Qo“ae“}
a
MODBUS 1
kVEth‘ermn?tJ.
—
Note: Click C:lf: again to stop the function.

7.1.3.4 Drag Mode

Click Drag Mode

M

to enable the function. When the cursor is an arrow, besides

using scroll wheel, use scrollbar to move the screen. When drag mode is active,

directly click and drag in the blank space of the display area to move the screen as

shown in the following figure.

-
®E x| 8 ] - gy
ﬁ‘f\ ﬁfi
= = . t
u CT L] B 6 =
MODBUS_1: j’
Ethernet_1
a -
Note: Click ¥ again to stop the function.
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7.1.4 Network View Context Menu

Right-click the device or a blank space in the Network View pane to use shortcut

functions.

The following table lists the functions in the context menu of the Network View pane

with their description.

Function Description

Click to select the device to add from the Tool Box pane.
Add Device Double-click the device or drag the device to the Network
View from the Tool Box.

Quick Connection Click to create a network connection quickly.

Click to select all objects (including the device and the

Select Al communication lines) in the Network View.

The following table lists the functions in the device context menu with their

description.
Function Description
Online Click to go online between the computer and the device.
Offline Click to go offline between the computer and the device.
Upload Click to upload the device communication.
Download Click to download the device communication.
Network Scan Click to scan the device network.
Configuration Click to open the Hardware Configuration pane.
Copy Click to copy the device and paste it in the Network View.
Delete Click to delete the device.
Update Device Click to open the Update Device dialog.

When performing a network scan through the device context menu, the software
compares the scanned device with the configured device. If both devices are the

same devices, the topology connection will be automatically created.

Network scan result rules

DIADesigner V1.13.0



A AELTA Chapter 7: Setting Network

¢« When the scanned device has the same serial number and IP / station IDs as

the configured device, they are merged into one device.

e When the scanned device has the same serial number as the configured device,
but the IP / station IDs are different, a message dialog displays asking whether

to change the IP / station ID.

» After the scanning, the newly added or previously configured devices create the

topology connection based on the scan result.

7.1.5 Network Parameter Setting

You can directly modify network parameters and IP addresses in the table at bottom
of Network View. The modified values will be directly synchronized with the

corresponding parameter values of parameter setting in Hardware Configuration.

7.2 Data Exchange Table

Data Exchange Table is a tabular tool for you to set up the data to be read / written
from master to slave device. With the help of data exchange table, you need not to

know the function code or detail protocol definition to complete the setting process.
Data Exchange Table can be separated into two sections.

1. Data Exchange Table Network View
2. Data Exchange Table
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Controller 1_MODBUS Data Exchange Table x

1]

No.  Enable Node ID Slave Name Master Register <=3 Slave Register Length Setting

Data Exchange Table Network View

Data Exchange Table Network View displays two types of information.

e Device information

e Network information
Device information includes:
1. Device name

2. Part number

3. Device image

4. A note to add text

5. Communication ports on the device with protocol support

ASIZAT-A

AS228T-A |

1
2
3/
O
5/

BEE=

Industrial Network and Fieldbus information includes:

1. Industrial network name
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2. Industrial network and fieldbus line

3. The vertical line to connect between devices

_ - _ _ _ 1
- 2
Ethernet_2
Ethernet_3
Modbus_4
‘ 3

When the network connection is made between the controllers, ports, and field

devices, the network lines appear in the color described in the following table.

Fieldbus or Network Industrial Network Line Color
EtherNet/IP Red
Modbus TCP Red
Modbus Blue
CANopen

Note: Data Exchange Table Network View only shows the device exists in Project
Explorer. If you add a device that does not exist in Project Explorer in the edit area
of the data exchange table, the device information will not be displayed in the Data

Exchange Table Network View area.
Data Exchange Table Area

The content of the data exchange table fields varies with different communication
protocols. For details, refer to EtherNet/IP Data Exchange Table, CANopen Data
Exchange Table, and MODBUS and MODBUS TCP Data Exchange Table.

7.2.1 Exchanging Data through Data Exchange Table

After completing the network connections of each device, follow these steps to

exchange data in Advanced View.
To exchange data
Method 1

Right-click to open the context menu of a master device, and click required protocol
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in Data Exchange Table as shown in the following figure.

ALZ3IT-A

 Data Exchange Table '
5 Set As Master / Scanner

Online Crl+F4

4=

= Port4: CANopen \ .
Port 3 : MODBUS TCP
= Port 3 : EtherNet/IP

¥
&

&

=

=

AS2IET-A E AS332T.A

Port 1: MODBUS

MODBUS 1 : Upload Data Exchange Table [ ry
Ethernet 1 » Download Data Exchange Table [
| [ Metwork Scan
H D Copy Carl+C
| @ Delate Del
| —
A5D- VFDLASMH 250-
AZ-D1ZI-M 1RA ALY
Method 2

Press the protocol button for creating a Data Exchange Table in the toolbar.

Mm@ O

(=] Port 2 : MODBUS | [&) Port 3 : MODBUS TCP | [&} Port 3 : EtherNet/IP

[=,.=J, Port 5 : CANopen

0

A Data Exchange Table tab of the selected protocol opens, and the connected

devices of this protocol appears on it. One row of default data exchange table is also

created at the bottom of this tab as shown in the following figure.
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ASIAITA

ARIIIT-A

Ethernet_1

ASIIAT-A

ASIDET-A

@:‘3‘ v

No. | Enable Tag | IP Address

3 1 d 192.168.1.1

Slave Name IMaster Registe... <->  Slave Register/Parameter/Va... Length Setting
Do € |D1000 200 BYTE  |v
Controller_2 v
Do Do 200 BYTE v

1. Add or delete a row of data exchange table and then move up/down by clicking the

respective buttons in the data exchange table toolbar as shown in the following

table.
Toolbar Icon Function
- Add
by Delete
a Up
v Down

2. Set up the parameters in each data exchange table. Refer to the Setting Up Data

Exchange Table.

3. To download / upload the data exchange table to / from the master device, right-

click to open context menu, and select Download Data Exchange Table/Upload

Data Exchange Table to open Upload/Download Manager dialog.
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ASIFIT-A

MODBUS_1

The Configuration node including Data Exchange Table is selected to proceed

with upload / download as shown in the following figure.

Target Password Device Status After Download  Progress Description
» 4 [m] Controller_1 Setting Prior to download ~ | Ready for download La)
Initial Value Ready for download
Object Code Ready for download

Program And Source Code Ready for download

Real Time Calendar Ready for download

Ready for download

Position Plan Table
EtherNet/IP Table

Ready for download

4 || Configuration Ready for download

» [V Parameter Setting Ready for download  ParameterSetting

10000000000 §

v Data Exchange Table Ready for download

V| Set PLC controller status "RUN" to "STOP" when download

| When the CPU Label is different between the connected CPU module and the software settings, transfer still continue

Start transmission Close

Note: You can also execute Project Download to open Upload/Download

Manager dialog for Data Exchange Table download.

7.2.2 Setting Up Data Exchange Table

The examples of setting up the parameters in Data Exchange Table are given below.
Example 1

Take Ethernet/IP data exchange table as an example; the value in D1000 of
Controller_2 (192.168.1.1) is read into DO of master, and the value in DO of master is

written into DO of Controller_2.
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Example 2

In CANopen protocol, the data exchange table means the PDO mapping between

master and slave devices.

L TxPDo-Ti_DATAD i
TxP T

WORD  ~

WORD |~

[ | |
i 8 9 10

The following table describes the functions in Data Exchange Table.

Function Description
No. The row number of the data exchange table.
Enable the row of data exchange table. It can be
Enable enabled or disabled by the SM register while
controllers run.
Enable to map the variables in the specific global
Tag variable table. Only CANopen and EtherNet/IP

support this function.

IP Address/Node ID

Target slave IP address.

Slave Name

Target slave device name.

Master Register/Variable

Target register or variable in master device.

% means read.
means write.

Slave
Register/Parameter/Variable

Target register / parameter / variables in slave
device.

The data length to be transferred between master

Length and slave.
Detail setting dialog. To set up parameters for this
Setting data exchange table of the protocol. For detailed

definition of each parameter, refer to related
technical documents.
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The tag is enabled for EtherNet/IP only when both master and slave devices had
already declared produced or consumed variable in EIP_produced_Tag_Table or

EIP_Consumed_Tag_Table.

If the slave is third party device or the Delta controller which is not in the project, type

variable name in Slave Register/Parameter/Variable directly.

Enane Tag P Address slae Psme Master Regeter/V ¢-3  Slye FagicterParameterya Length

Click Setting to open the Setting dialog of EtherNet/IP Data Exchange Table.

Connection
Connection1 e
1/O Parameter Setting Connection Path Parameter Configure
RPI{ms) (5 - 1000) | 20 Input Instance (101 - 101) No. Name Value
Multicast | Point-to-Point Output Instance (100 - 100) 1 Conn1_Input DeviceType 0 ~
2 Conn_Input DeviceQuantity 200
Ti t | RPIx4 Confi Inst; 128-128 .
imeou x onfigure Instance ( ) 3 Conn1_input Devicelndex 1000
Trigger Mode | Trigger Cyclic |v 4 Conn1_Output DeviceType 0
EDS Comparison Rule | Compatible e 5 Conn1_Output DeviceQuantity 200
6 Connl_Output Devicelndex 0 v
Read
Master Start Address (DO - D29999) Slave Start Address (DO - D29999) Length (0 - 500)
Register: |D |v| Address: 0 v < Register: | D |v|| Address: | 1000 v 2 BYTE v
Write
Master Start Address (DO - D29999) Slave Start Address (DO - D29999) Length (0 - 500)
Register: | D |v Address: 0 v Register: D |¥| Address: 0 v 2 BYTE v
QK Cancel

7.2.3.1 Variables

After selecting the Variables checkbox, you can select the corresponding variables
for the master and slave registers . Once selected, the variables will be automatically
added to the EIP Produced Symbol Configuration and EIP Consumed Symbol
Configuration and will have EIP properties. For details, refer to Symbol

Configuration.
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No. Enable Tag P Address Slave Name Master Register/Var... Slave Register/Para... Length Setting
»o1 192.168.1.1 Controller_1 v [PLC1Var 1 x| € |PLC2Var 1 x| 8 BYTE
| ;
4 Global Variables v 4 Global Variables N
BERE @ PLCTVar 1 L @ PLcavar |
C_Tag_Table CANopen_Tag_Table
_Tag_ . CVar 2
PLCTVar 2 C Tag Table PLC2Var_2
PLC1Var_3 PLC2Var_3
Add Variable OK Cancel Add Variable OK Cancel

7.2.4 CANopen Data Exchange Table

You cannot declare variable in CANopen_Tag_Table directly. When selecting the

Tag checkbox in CANopen data exchange table, the default variables are created in

CANopen_Tag_Table automatically, and change the variable name in the field.

TxPDo-Statuswoed

Ruf Do-Cantrolwond

Click Setting to open the Setting dialog of CANopen Data Exchange Table.

(€9 Add Mapping | Edit

Name
» 4 [v| receive_pdo_paral
Rx_DATAO
Rx_DATA1
Rx_DATA2
Rx_DATA3
Pl receive_pdo_para2
Rx_DATA4
Rx_DATAS
Rx_DATAG
Rx_DATA7

Index
1400
2000
2000
2000
2000
1401
2000
2000
2000
2000

Subindex  Bitlength
64
1 16
2 16
3 16
4 16
64
16
16
16
16

w - o w

(€ Add Mapping L Edit
Name

~ » 4 [v| transmit_pdo_paral
Tx_DATAD
Tx_DATA1
Tx_DATA2
Tx_DATA3

Pl transmit_pdo_para2
Tx_DATA4
Tx_DATAS
Tx_DATAG
Tx_DATA7

Index
1800
2001
2001
2001
2001
1801
2001
2001
2001
2001

Subindex  Bitlength

64 0
1 16
2 16
3 16
4 16
64
16
16
16
16

w - o w

oK Cancel
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Click Add Mapping, then add or delete object in each PDO packet in the pop-up

dialog.

Uncheck All

oK Carcel

7.2.5 Modbus / Modbus TCP Data Exchange Table

Modbus and Modbus/TCP do not support the function of designated variable

exchange.

The following table lists the exchange table toolbar functions for the general model

with their description.

®@® ¢+ 4 Start Mode | PLC Run v
No. | Enable Node ID Slave Name Master Register  <-> Slave Register Length Setting
DO €« 16#0 1 WORD
» 1 d 1 Drive_1 v
DO 16#0 1 WORD
Function Description

@ Add an exchange table.

® Delete the selected exchange table.
E Move up the exchange table.
4 Move down the exchange table.
Start Mode Select Instruction Control, PLC Run, or Always Enable the exchange

table
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For the MODBUS TCP exchange table of DVPENO02-SL, you can use a limited
number of connections to send different communications in a polling manner through
the TCP connection and command connection functions. For detailed function, refer
to the DESO instruction.

The following table lists the MODBUS TCP exchange table toolbar functions for
DVPENO2-SL with their description.

@ Add (TCP) @ Add (Command) @ Delete ® Up v Down I3 Reset DESO No. Sequence TCP connection Communication Status Tag Name | DVPENO2.SL_1 v
No. | DESO.. Enable P Address Port | Node... Slave Name Master Register <o Slave Register Length Setting
v 1.1 1 v 192.168.1.1 502 1 Standard Mo... |v Lo & 16“:0000 ! WORD =
Do 160000 1 WORD hd
3 7 : R T o Do < 1620000 1 WORD b
- DD 1620000 1 WORD  |v
13 3 . Stand M o o < 1620000 1 WORD ~
- andare e DO 1620000 1 WORD v
v 21 4 v 192.168.1.3 502 1 Standard Mo... |v Lo & 16“:0000 ! WORD =
Do 1620000 1 WORD e
Function Description
@ Add (TCP) Add a TCP connection exchange table.
@ Add (Command) Add a command connection exchange table.
@ Delete Delete the selected TCP / command exchange table.
& Move up the exchange table.
+ Down Move down the exchange table.

£3 Reset DESO No. Sequence Sort the DESO numbers in ascending or descending order.

TCP connection usage Count the number of TCP / command connections in the
ModbusTCP command current data exchange table.
connection usage

Variables and data types automatically generated by the
system and will be generated in the global variable table
by default.

Communication Status Tag
Name

Click Setting to open the Setting dialog of Modbus and Modbus/TCP data exchange
table.
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Setting

I/O Parameter Setting
Update Cycle(1-6000ms) 50

Connection Timeout(1-6000ms) 100

Support Read/Write Synchronization (Function Code: 0x17)

Read

Master Start Address (DO - D29999) Slave Start Address (X0 - X63) Quantity (0 - 256)
Register: D v| Address: |0 V|| Bit Number: €« Register: X |Vv| Address: 0 V| Bit Number: 1 WORD
Write
Master Start Address (DO - D29999) Slave Start Address (Y0 - Y63) Quantity (0 - 256)
Register: |D || Address: |0 v || Bit Number: Register: | Y |Vv| Address: 0 V| Bit Number: 1 WORD
QK

v

v

Cancel

If the connection target slave station is the built-in PLC of Delta inverter, select DVP
ES2/EX2/SA2/SX2 Series & VFD Build-in PLC in Slave Name drop-down menu,

and then click Slave Register field on the right. Enter the address of the build-in

PLC to save users time in finding the corresponding Modbus address.

No.  Enable Nede.. Slave Name Master Register <->  Slave Register Length
— Do < DO 1 WORD

3 1 v 2 DVP ES2/EX2/SA2/SX2 Series & VFD Build-in PLC |V
oo 0o 1 WORD

W

L

7.2.6 SCM Module Data Exchange Table Setting

After adding Network Interface Function Card, SCM module can activate Data

Exchange Table function when linked to the device.
Follow these steps to access SCM Module Data Exchange Table.
To access SCM Module Data Exchange Table

1. Add SCM module to controller through Hardware Configuration. (Refer to
Adding Modules.)

2. Right-click SCM module and select Set Function Card.

Communication Software *

Set Function Card

QOpen Parameter Setting

% Replace Module

Focu Ctrl+X
Copy Ctrl+C
Delete Del
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3. Choose the function card and click OK.
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Function Card Setting

Function Card Slot 1

RS-422 Function Card
Serial COM,

RS-422 interface,
slave/host mode

Function Card Slot 2
AS-F485 v

RS-485 Function Card
Serial COM,

RS-485 interface,
slave/host mode

O

4. Click Network Configuration > Network View. Link device by dragging line from

Device Port to horizontal industrial networks. (Refer to Creating Network View in
Advanced Designer for more information.)

AS332T-A

AS332T-A

AS3ITA

AS332T-A

5. Right-click SCM module and select Data Exchange Table to access Data
Exchange Table for further configurations.

AsaTA
AS33IT-A = : =
T - i

l £ Function Card SICtE(PDnz:I:MODBUSI " Data Exchange Table 'I
@ Delete Del

BUS 1 L
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ASODSCM-A_1_MODBUS_Data Exchange Table x

ASDOSCM-
A

MODBUS_1 ‘

®® * -

No. | Enable Mode ID

Slave Name

Master Register
D26200
D26300

Start Mode | PLC Run

Slave Register Length

€ 16%0 1
16#0 1

WORD v
WORD |v

v

Setting

SCM module supports Modbus protocol. For Data Exchange Table setting, refer to
Modbus/Modbus TCP Data Exchange Table.

7.3 Network View and Data Exchange Table Online Mode

Network View and Data Exchange Table provide Online Mode, allowing you to

monitor in Real Time.

Follow these steps to enable online mode.

To enable online mode

1. Confirm the device is connected successfully.

2. Click Online on toolbar.

= v B8 4

—— OooO oOoo —_— =

£

Ll La S

A

3. If "device is not compiled", "Project is inconsistent with device" and "Device

Name-Project is inconsistent with device" condition occur, Online Mode-Pre-

check dialog appears. You may choose to compile and download, or Switch to

online mode without downloading current project.
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Function Name Description

Programming Device is not compiled.

Programming Project is inconsistent with device

Parameter Setting Device Name-Project is inconsistent with de...

Compile and download

Switch to online mode without downloading current project

Cancel

4. After clicking OK, device enters Online Mode successfully. The Online icon

on the toolbar turns gray accordingly.

Online mode-Pre-check X

Function Name Description

Programming Device is not compiled.

Programming Project is inconsistent with device.

Parameter Setting Device Name-Project is inconsistent with de... [ﬁ I:I:é Lp Lpg Eﬂ

Compile and download
Switch to online mode without downloading current prc{y@

Enter Network View and Data Exchange Table for real time device monitoring.

Network View X Contraller_1_MODEUS_Data Exchange Table x
%0
-
&
3
TII
008US_1 J
MODBUS_1 No. | Status | Ensble  Node D ve Nome Master Register| <-> | Slave R
) DO € 16%
1 |[I8 2 Standard Modbus.
DO 16#0

7.3.1 Network View Online Mode

Network View Online Mode provides device status information through the lights

around the device icon.
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MODBUS_1 ]

The following table lists the description of lights.

Light Description
O O Green light remains lit while the device is running. On the
or contrary, black when stopped.

Green light remains lit when no error occurred.

Red wrench light remains lit when error occurred.
or /;?9 or n

Yellow wrench light remains lit when devices have status
warning.

7.3.2 Data Exchange Table Online Mode

The following table lists the description of the online mode status through the data

exchange table.

Status Light Description

Light remains lit when Data Exchange Table operates

properly.

Light remains lit and shows error message when device has
error. Message will be shown in Error Description column.

Note: Refer to Data Exchange Table Online Mode Error Code
Table.

Light remains lit when Data Exchange Table in the device is
not consistent with the Data Exchange Table in the Software.

N/A At the same time, notice with red character appears above the
table. Current data exchange table in the project is
inconsistent with that in device, do download it first.
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7.4 EtherCAT Topology Configuration

EtherCAT Topology Configuration is used to plan the topology connection

relationship between the master and slave devices of EtherCAT and the right-side

module configuration of the RTU module and generate the subsequence EtherCAT

I/O mapping.

To open the EtherCAT Topology Configuration page

Do one of the following.

¢ Open after setting the function card in the Hardware Configuration dialog.

3. In Project Explorer, add a controller (Take AS300 series device as an

example).

4. Double-click Hardware Configuration > Configuration.

5. In the Hardware Configuration dialog, right-click the device and select Set

Function Card in the context menu.

6. In the Function Card Slot 2 drop-down menu, select AS-FECAT.

7. In Project Explorer, double-click EtherCAT.

Project Explorer
4 [l Project2
1=l Add Device
» A Network Configuration
4 ®d Controller_1 (AS332T-A)
¥ Communica tion Setting
=¥ Device & Error Information
9y EtherCAT
} & Hardware Configuration
» [@1/0 Mapping

_Tag_Table
&1 EIP_Produced_Tag_Table
&9 EIP_Censumed_Tag_Table
51 C_Tag_Table
111 OPC UA _Tag_Table
(&9 EtherCAT_Tag_Table
i User-defined Data Type
5 Task Manager
» 2 Program
¥ Function Block
C resource

As332T-A ]

Edit Area

v

k Point Tool W PanTool [8 Resize &) @ [100% -| &)

e Directly double-click EtherCAT to open the EtherCAT Topology Configuration

page.

1. In Project Explorer, double-click EtherCAT.

Note: Before setting the function card, this function is not available.
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4 [ Project2
1=l Add Device

» A Network Configuration
4 i Controller_1 (AS332T-A)
& Communication Setting
sf Device & Error Information

4 & Hardware Configuration
% Configuration
{* Parameter Setting

k=] I/0 Mapping

Izl Security Setting

& Programming

5 Motion

% Commissioning

#, Auxiliary

* vy v w

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

Hardware Configuration:
Do you want to insert the AS-FECAT function card in CPU automatically?

The following table lists the functions in the EtherCAT Topology Configuration
page with their description.

Function / Icon

Description
fii Clear Slaves Click to clear the settings of slaves.
k- Point Tool Switch to this icon to select objects.
W Pan Tool Switch to this icon to press and drag the topology.
lop Resize Click to resize the topology configuration screen.
&, v &, Click to zoom in / zoom out the topology configuration screen.
100% - Select the value to zoom in or zoom out.
E] Click to hide / display the pan and zoom widget.

The following takes AS332T-A as an example. Follow these steps to configure the
EtherCAT topology.
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To configure EtherCAT topology

1. Right-click the AS332T-A controller, and select Insert Device in the context

menu.

2. Inthe Insert EtherCAT device after ‘AS332T-A’ dialog, select the desired

slave device to insert and click Insert.

3. After the device is inserted, click Close.

Note:

e Delta provides special instructions for AS / DVP series EtherCAT masters with
ASD-A2E / ASD-A3E / ASD-B3E / ASD-E3E, C2000 / C2000 Plus, CH2000,

MH300, and MS300 slaves. When configuring, it must be configured in sequence

between station IDs 1~16, and no vacancies are allowed.

e For RTU or standard EtherCAT slaves, configuration must start from station ID

17, and no vacancies are allowed.

You can set the related information of each device in the Edit Area at the bottom of

the topology configuration page.

The following table lists the settings and descriptions of each tab in the Edit Area.

General (Master device)

Edit Area

General

Name Controller_1
Model Name AS332T-A

Cycle Time (ps) 1000

when downloading the project, notify the PLC CPU disable all shves

Comment

Function Description
Name Display the name of master device.
Model Name Display the model of master device.

Cycle Time (us)

This item can be set according to different models.
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When downloading the
project, notify the PLC
CPU disable all slaves

If checked, all slave configurations will be cleared when
downloading the project.

Comment Add a comment for the master device.

General (Slave device)

Edit Area

General | Modules  PDO Mapping = Advanced Option | Distributed Clocks = Init Commands

ESI Information Slave Address Comment
Device Name RTU-ECAT[17] 17 -
Vendor Delta Electronics, Inc. Ports
Product Code 0x10506100 (273703168) A |AS332T-A[Port:B]
Revision Number 0x00010000 (65536) D Mot A
Physics Yy B Mot Connected
Description RTU-ECAT C Mot Avaiable
Function Description

Display the device name, vendor, product code, revision

ESI Information number and other information.

Slave Address Set the slave station ID.

Correspond to the port number connecting the master /
Ports slave devices in the EtherCAT Topology
Configuration dialog.

Comment Add a comment for the slave device.

Module (Only available for RTU module)

-
i Clear Slaves k Point Tool W PanTool [ Resize € @& [100% -| [
—
EtherCAT.

j
n

Edit Area
General | Modules | PDO Mapping | Advanced Option | Distributed Clocks | Init Commands
Assign The modules
Modules

“erminals [DVPOSSM11N (#x01DD0001)] = 4 - 1 pigtal In

X Wl DVPOBSMILN (#x01DDO001) - DVPOSSMILN
1l DVUPOSSTLLN (#x01DD0002) - DVPOSSTIIN
1l DVP16SMILN (#x01DD0003) - DVPLESMILN

005 Terminals [-] - ] DVP32SM1LN (#x01DD0004) - DVP32SMILN

In the Modules tab, add / remove the module to the right-side of the slave device.

Do the following.

e To add a module, select the module to insert in the right-side Modules list, and
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then click III to insert the module to the left-side Slots list.

e To delete a module, select the module to remove in the left-side Slots list, and
then click to remove the module.

PDO Mapping

Edic Area

General Modules | PDO Mapping | Advanced Option = Distributed Clocks = Init Commands
Select Inputs Select Qutputs
@ Edit & Reset to Default B Edit @ Resetto Default
Name Index:Sub Name Index:Sub &
Status 0:x1B0D Control 0x1B01

(This PDO does not have any entries) (This PDO does not have any entries)

PDO Mapping is used for data exchange between devices. Edit the input setting of
this slave on the left-side Select Inputs area, and edit the output setting of this slave

on the right-side Select Outputs area.

Advanced Option

Edit Area
General Modules | PDO Mapping | Advanced Option | Distributed Clocks | Init Commands

Startup Checking
| Check Vendor ID
+| Check Product Code

Check Revision Number

Function Description

If checked, the system checks the vendor ID when the

Check Vendor ID o
device is powered on.

If checked, the system checks the product code when

Check Product Code L
the device is powered on.

If checked, the system checks the revision number

Check Revision Number when the device is powered on.

Distributed Clocks
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Edit Area

General Modules ' PDO Mapping | Advanced Option | Distrbuted Clocks | Init Commands

Operation Mode SM-Synchron

Sync Unit Cycle (ps) 1000

Function Description

Options vary from device to device and include Free
Run and SM-Synchron.

Synchronize with the Cycle Time setting of the master
device.

Operation Mode

Sync Unit Cycle (ps)

Init Commands

Edit Area
General Modules PDO Mapping Advanced Option | Distributed Clocks | Init Commands
B+ Add ® Edit B~ Delete £ Reset to Default
Transition Protoco Index:Sub Value Type Comment
Pre-Op->Safe-Op CoE 0xAD01:001 0x0000 UINT Control word RW
Function Description
Add Click to add an Init command.
Click to edit an Init command.
Edit Note: This function is available after the Init command
is added.
Click to delete an Init commands.
Delete Note: This function is available after the Init command
is added.
Reset to Default Click to reset the set Init commands to the default value.

7.4.1 EtherCAT I/O Mapping

EtherCAT I/O Mapping is used to plan the corresponding relationship between
EtherCAT PDO mapping and variables. After the planning of EtherCAT topology is
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completed according to EtherCAT Topology Configuration, the EtherCAT I/O

mapping can be used.
To open EtherCAT I/0 Mapping dialog
¢ In Project Explorer, double-click /0 Mapping > EtherCAT 1/O Mapping.

The variable information in this dialog corresponds to the settings configured in the
PDO Mapping tab of the EtherCAT Topology Configuration dialog, and the
EtherCAT_Tag_Table containing the corresponding variables is also automatically

generated in Global Variable.

4 [ 1/0 Mapping
[ie] EtherCAT 1/O Mapping
Izl Security Setting
4 Programming
& Library Manager
4 4= Global Variable
am Default_Tag_Table
«1CANopen_Tag_Table
«1EIP_Produced_Tag_Table
«JEIP_Consumed_Tag_Table
«1C_Tag_Table
@ OPC UA_Tag_Table

&1 EtherCAT_Tag_Table

4 User-defined Data Type

The following table describes the functions in EtherCAT I/0O Mapping dialog.

Function / Icon Description

= Expand Nodes Click to expand the nodes of items.

II

1= Collapse Nodes Click to collapse the nodes of items

| # Create/ Configure vafiable| Click to automatically configure the variables.

Click to clear the variables of all items.

| & Cancel Configured Variable

Follow these steps to set the variable name.
To set variable name

1. Select EtherCAT_Tag_Table in the Variable Table field of the variable item to
be set, and then you can declare the new variable name in the Variable field.

Create/ Configure Variable

, # .
You can also click on toolbar to automatically generate

the variable name.
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Controller_1 EtherCAT I/O Mapping X

~= Expand Nodes = Collapse Nodes # Create/ Configure Variable & Cancel Configured Variable

Description Variable Table Variable Type
4 RTU-ECAT [Slave Address: 17]
4 Module 1 (DVPOBSN11RLDVP...
Module 1 (DVPOBSN11R).... EtherCAT Tag_Table |¥| inputl WORD
4 Module 2 (DVPOGSN11RL.DVP...
-~ Module 2 (DVPOBSN11R).... EtherCAT Tag Table |v| newVarl WORD

Cormment

2. Confirm the set variables in the EtherCAT_Tag_Table dialog.

Controller_1 EtherCAT Tag_Table X

Class Mame Data Type Address Initial Value
WAR input1 WORD

Comment

7.4.2 EtherCAT Online Mode

When DIADesigner is in the online mode, you can view the currently communication

status of EtherCAT topology in the EtherCAT Topology Configuration dialog.

e ) OO

E——— HotConnect Header @ Eror &5 Master Initializaticn
EtherCAT‘ e el | ™ HotConnect Member | |@ Operational
. Inner Limk '::} Bootstrap
ASDA-DIE ASDA-A3-E MHIB0{CMM- Cro00{cME-
CaE Drive CoE Drive ECDZ Card) ECON Card)

The signal above devices represents their connection status. Move the cursor to the

Error signal displays an error message, and then you can

the message.

fix the error according to

CoE Drive l:nE Drwe ECDZ Card]

ASBBZT-AF—L
Statlnn D: 3
Errc:r Disconnect

ECDJ. Elrd]

— . MII m HotConnect Header ' Error » Master Initialization
EtherCAT. © W= [I3 HotConnect Member | [ Operational
. Inner Link O Bootstrap
\U;l ASDA-B3-E ASDA-A3-E MH300{CMM- C2000{CMC-
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8.1 IEC61131-3 Programming

IEC 61131-3, which was published by International Electrotechnical Commission
(IEC), standardizes the characteristics of the PLC programming languages. The
program codes, which meet the standards, are more readable and compatible, and
greatly reduces your learning curve. Based on the IEC 61131-3 standards,
DIADesigner integrated programming languages that manufacturers and you could

follow. The description and outline of IEC 61131-3 are as follows.

e |EC 61131-3 integrated the programming languages established by PLC
developers and defined five programming languages for programming control

systems:
o Instruction List (IL)
o Structured Text (ST)
o Ladder Diagram (LD)
o Sequential Function Chart (SFC)
o Function Block Diagram (FBD)

e Besides, Continuous Function Charts (CFC) derived from the Function Block

Diagrams (FBD) is also a common PLC Programming language.

e The concept related to Variables is adopted. You can replace an address with
a Variable. A Program is more readable and the time of assigning addresses

is saved.

e The architecture related to Program Organization Units (POU) is adopted. A
traditional program is divided into several program organization units which
can be developed independently. The architecture of a program can be more
modular and can be maintained more easily by means of calling Functions

and Function Blocks.

e Program Organization Units (POU) are managed and organized through the
concept related to tasks. The development of programs is upgraded to the
management of projects. The large-scale development of programs can be

managed more easily.

Note: Instruction List (IL) and Function Block Diagram (FBD) are not supported.
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8.2 POU, VAR, Task

8.2.1 POU

Program Organization Units (POUs) and Tasks are important concepts related to

IEC 61131-3. They upgrade programming from traditional program writing to project

management. The following table lists the differences between traditional Ladder
Diagram (LD) and IEC61131-3.

Traditional Ladder
Diagram

IEC 61131-3

Main Program

A single program is divided into several independent
Program Organization Units (POUs).

A POU created is assigned to a cyclic task.

General Subroutine

A subroutine is a function block.
A function block created can be called by a POU.

Interrupt Subroutine

Different interrupt subroutines are independent POUSs.
A POU is assigned to an interrupt task.

A comparison of traditional Ladder Diagrams and IEC 61131-3 is represented in the

following figure. In the classic architecture, you write a source code. In the IEC

61131-3 architecture, a program is divided into several POUs. Every POU can be

developed independently and can be assigned to a task.
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The classic architecture The IEC61131-3 architecture
Main Program Cyclic Task Interrupting Task
Procedure 1

Procedure 2 (all Procedure 1 Procedure 5
Procedure 3 <]
Subroutine Call
Procedure 4 .- Procedure 2 | ~**1"* | Procedure 4
L S

Interrupting Subroutine
Procedure 5

Procedure 3
S~

If a control system reaches a certain scale, the internal control procedures get quite
complex and the relation between the procedures are closer. If the classic
architecture is adopted, a lot of time and manpower must be invested in developing
and maintaining a program. However, in the IEC 61131-3 architecture, the POUs are
reusable and modular. Besides, the POUs can be integrated easily by means of the
management of the tasks. The concepts related to POU and tasks are introduced in

the later sections.

8.2.1.1 POU Architecture and Types

Program Organization Units (POUs) are basic elements of a PLC Program. They are
different from a traditional program in a PLC. The characteristic of the program
architecture introduced by IEC 61131-3 is that a program is divided into several units

called Program Organization Units.

In the classic architecture, a source code for a PLC is composed of all procedures
including subroutines. If the size of the program is bigger, the maintenance and the
debugging of the program becomes difficult. In the IEC 61131-3 architecture, a
program is divided into several units according to the functions or characteristics. It is
convenient to develop and maintain a program. Besides, since the POUs are
modular, different POUs can be developed by different designers. It benefits the

distribution of manpower and the execution of the project.

There are two types of POUs in DIADesigner.
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e Program (PROG)

e Function Block (FB)
Program (PROG)

A POU of the program type plays a role according to the task to which it is assigned.
If a program POU is assigned to a cyclic task, the POU of the program acts as a
main program. If the POU is assigned to an interrupt task, the POU of the program
acts as a subroutine. Besides, a POU of program type can call a Function Block
(FB).

Function Block (FB)

A static variable can be declared in a Function Block (FB). As a result, the value of
the variable after an operation can be retained. Since the operation is performed on
the value memorized in the function block and an input value, the output values may
be different even if the input values are the same. Besides, a function block can call

another function block.

The relation among POUs is shown in the following figure. A function (FC) is a type
of POU. Since DIADesigner currently does not support Function POU, this part will

not be covered in this chapter.

Program

P p
/ \

Function Function Block

2 /A 3
L J J \t

Function Function Function Block

1. PROG calls FB or FC
2. FCcalls FC
3. FBealls FC or FB

POUs in DIADesigner

In DIADesigner, you can create / manage the POUs in Project Explorer. The POUs
of the program type and the POUs of the function block type are managed
separately. Besides, the programming language in which a POU is written

determines the icon representing the POU.
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1=l Add Device
v A Network Configuration
4 W8 Controller_1 (AS324MT-A)
#° Communication Setting
&8 Device & Error Information
» o Hardware Configuration
[2] Security Setting
a Programming
Ca Library Manager
4 ‘é’ Global Variable
3: Default_Tag_Table
11 CANopen_Tag_Table
I EIP_Produced_Tag_Table
¥ EIP_Consumed_Tag _Table
71 C_Tag_Table
“fi User-defined Data Type
[ Task Manager
4 [ Program
Ly Pou_1
Pou_2
v 5§ Pou3
4 ¥ Function Block
L FB_1
FB 2

=N

Project Explorer i |
4 mlipro jectd

Icon

Description

. POUs of Program types are organized here.

i POUs of Function Block type are organized here.

L POU is in Ladder Diagram (LD).

POU is in Structured Text (ST).

+]

POU is in Sequential Function Chart (SFC).

POU is in C language (C).

Upon double-click a Program or Function Block in Project Explorer, a POU editing

dialog appears. The POU editing dialog is composed of two parts: A table of local

variables is at the upper part of the dialog and the body of the program is at the

lower part of the dialog. Besides, the editing environment at the lower part of the

dialog varies with the programming language used.
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4 f=P1

Imm| Add Device

A, Network Configuration
i Controller_1_1 (AS332T-A)

& Communication Setting

n

=& Device & Error Infermation
& HWCONFIG

IZ] Security

& Pragramming

& Global Variable

i DataType

(s Task Manager

[

4 [® Program
[} Pgm1
[5] Pgm2
» 5 Pgm3
4 T Function Block
[l FB1
FE2
» .y Motion

v [8) Commission

v 7, Auxiliary

3 x Controller_1_1 Pgm1 X

(- =] Table of Local Variables

Class Name Type Address Initial value Comment

VAR Var_1 BOOL ™| MO e

VAR Var_2 BOOL ™[ M e

VAR Var_3 INT ~ - DO b

VAR Var 4 BOOL M| M2 lII ~
WMeOQ= it DR =k 48~ . 4 Decimal place | 3 | | 100 % |v 'I_! IIIIII +

=

Title: Network1

Mo M1
Var_1 Var_2

Comments: Sample comment

Body of the Program

mz
Var_4

— />

Refer to the following sections for more information about variable tables and program

editing.

8.2.1.2 Managing Program Organization Unit (POU)

Program Type POU

Create program type POUs in Project Explorer > Controller Device > Programming

> Program.

Follow these steps to create a Program type POU.

To create Program type POU

1. Right-click Program.

2. Click Add Program in the context menu.
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Project Explorer
4 [l Project?

1= Add Device
[ ,’5‘, Metwork Configuration
4 R Controller_1 (AS332T-A)
&£ Communication Setting
st Device & Error Information
4 @ Hardware Configuration
% Configuration
@ Parameter Setting
E.@Prurlty Setting
4 < Programming
@ Library Manager
« @ Global Variable
Ol EBAERS
¥ CANopen_Tag_Table
k1 EIP_Produced_Tag_Table
k= EIP_Consumed_Tag_Table
i C_Tag_Table

‘ 31 OPC UA_Tag_Table
@ i User-defined Data Type
\ Ci Task Manager @
I B® Program | .{

o F‘-I @ Add Program
B C{"@ add Folder

b D Motiq
» [ Comrn _
b B Auxili| £ Export

» 0 Controllg Import

|
4 [ Drive_1( @ Check

%% Comi| BB compile F11
&8 Devic|
o 2 Upload Ctri+U
¥ Paran|
& Occilll = Download Cirl+L

Add Program x

Mame:

| Pou_1

Language:
LD (Ladder Diagram)

| Assign POU

Type:

Task

Comment:

oK Cancel

Freewheeling v

Freewheeling (0) ~

The following table describes the functions in the Add Program dialog.

Function / Icon

Description

Name Enter a POU name.
Select POU language. The available options include:
e LD (Ladder Diagram)
Language e ST (Structured Text)

e SFC (Sequential Function Chart)
e C (C Language)
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e CFC (Continuous Function Chart)
Note: LD is the default value.

Assign POU Set POU type and Task.

Comment Enter the comments for POU.

3. Enter a POU Name, select program Type, a programming Language, enter

Comment (optional) and click OK to create Program type POU.
Function Block Type POU

Create function block type POUs in Project Explorer > Controller Device >

Programming > Function Block.
Follow these steps to create a function block type POU.
To create function block type POU

1. Right-click Function Block.

Project Explorer
4 () Project?
=l Add Device
» A Network Configuration
4 W8 Controller_1 {(AS332T-A)
#F Communication Setting
& Device & Error Information

b ¢ Hardware Conf guration
21 Security Setting
4« Programming
@ Library Manager
4 @ Global Variable
A HUEE®
1 CAMNopen_Tag_Table
IX1EIP_Produced_Tag_Table
WIEIP_Consumed_Tag_Table
7: C_Tag_Table
1 OPC UA_Tag_Table

‘ i User-defined Data Type
(3 Task Manager .
\‘ ® Program @
I O Function Block I /
@ 1 @ Add Function Block I
¥ Mot @ add Folder

v 8 Con
bR AU
» @8 Contro| £ BPOT
4 [l Drive_1 2 Import
& Con * Import(.fbu)
& Dev @ Check
@ Parz %5 Compile F11
® Osc| S
T Upload Ctrl=l)
» Download Ctrl+ |

2. Click Add Function Block.
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Add Function Block x

Name:
[Fasi |

Language:
LD (Ladder Diagram} ~

Comment:

oK Cancel

3. Enter a POU Name, select a programming Language, enter Comment (optional)
and click OK.

Note: You must set the attributes of the POU added in the Add Function Block
dialog. The attributes of the POU of the program type is slightly different from the
POU of the function block type and they are described in the following table.

Function / Icon Description

Name Enter a POU name.

Select Implementation language. The available options

include:

e LD (Ladder Diagram)

Language e ST (Structured Text)

e C (C Language)

e CFC (Continuous Function Chart)

Note: LD is the default value.

Comment Enter the comments for POU.

POU Name has the following characteristics.

1. Special characters and spaces cannot be used. For example, *, #, ?,\, %, @ etc.

cannot be used.

2. APOU name is composed of thirty characters at the most. It is necessary to note

that a Chinese character occupies 2 characters.

3. Underline can be used, but they cannot be used continuously or used at the end
of a POU name. For example, POU_1 is a valid name, but POU__ 1 and POU_1_

are invalid names.
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POU Properties

You can view the properties of POUs by POU Name > Context Menu > Properties.

Properties x

Common | Protection | Active

Mame:

Pou_1

Task:

Freewheeling (0}

Comment:

OK Cancel Apply Preview

The POU Properties dialog displays the properties in three different tabs which are

described in the following table.

Tab Property Description
Name Edit the program name.
Common Task Set the task.
Comment Edit the comment for program.

Please enter
password (4 ~ 16
character)

Enter a password.

Protection Reconfirm

Enter the password again.

Show password

Select to enable / disable the visibility of
characters in the password.

Active Active Check box

Select to enable / disable the program type
POU.

OK Click to save the setting.
Cancel Click to cancel the changes made.
N/A Apply Click to save the setting and close the dialog.
Preview Click to the preview the setting.

Enabling a POU
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DIADesigner provides the function of disabling a POU temporarily. If a POU is
disabled, it is skipped when the program is compiled and the program in the POU is

not executed. However, only POUs of the program type can be disabled.

This function can be applied to the test or debug a program. To skip certain
procedure during the test or debug of the program, disable the POU. After the test or

debug of the program is complete, you can enable the POU.
Example

The equipment shown in the following figure is composed of five workstations and

the working practices are divided into five POUs of the program type.

Feeding |[=» Positioning s Test A o TestB == Discharging

If the assembling of the equipment is complete, but the assembling of the test
instrument is not complete, disable the POUs corresponding to Test A and Test B.
The two workstations are skipped when the other parts of the equipment are

adjusted.

Feeding | Positioning -| r Discharging

To enable a POU, select the Active checkbox in the Properties dialog. If the Active
checkbox is not selected, then the POU is disabled. A POU which is disabled is

represented by a gray icon.
Deleting a POU

Delete a POU of Program type or Function Block type. But the deleted POUs cannot
be recovered. When a POU is deleted, it is removed from the Task associated

earlier.

Delete a POU in Project Explorer by any of these methods.

e Right-click POU to open the context menu and click Delete.
Or

e Select the POU to be deleted and press Delete key on the keyboard.
Or
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-3

e Select the POU to be deleted, and click L===1 on DIADesigner toolbar.
Or

e Select the POU to be deleted and click Edit > Delete in the menu item.

Copying a POU

Copy a POU in Project Explorer by any of these methods.

e Right-click POU to open the context menu and click Copy.
Or

e Select the POU to be copied and press Ctrl + C keys simultaneously on the
Keyboard.
Or

e Select the POU to be copied, and click L==1 on DIADesigner toolbar.

Or

e Select the POU to be copied and click Edit > Copy in the menu item.
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Pasting a POU

Paste a POU in Project Explorer by any of these methods.

e Right-click Program or Function Block to open the context menu and click Paste.
Or

e Select Program or Function Block and press Ctrl + V keys simultaneously on the

keyboard.

Or

e Select Program or Function Block and click L==1 in the DIADesigner.

Or

e Select Program or Function Block and click Edit > Paste in the menu item.
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Note: A POU can be copied into the same or different device in the project. If the

POU copied is a POU of the program type, it cannot be pasted into the Function
Blocks. If the POU copied is POU of the function block type, it cannot be pasted into
the Program. Besides, if the POU copied is a POU of the program type, the POU

pasted will not be assigned to any task.
Setting and Unlocking a POU Password

Set a password for a POU in DIADesigner. The setting and unlocking the POU

password are described as follows.

When creating a POU, set a password for the POU. If you do not set a password for
the POU during the time of its creation, protect the POU with a password later by
opening the Properties dialog by clicking the Properties option in the context menu
of the POU.

Follow these steps to set a password to POU:
To set password to POU
1. Right-click POU on which password must be set to open its context menu.

2. Click Properties in the context menu to open Properties dialog.

4 [# Program

[tiPou 1 |V\
OFf #cwt (@) Ciriex

Bc D Copy Crl+C
» . Motid

» [&Comn _
v A Auxili @ Delete Del
» maControlld [
4 [} Drive_1(
#* Comi|
& Deviq
G Parar|
@ Oscill

.

I =3l Properties |

Export
Import
Check

Compile F11

|+ E82 [®) [¥)

Upload Ctrl+U

Download Ctrl+L

|4

3. Type the same password in the Please enter password box, then in the

Reconfirm box and click OK / Apply button.
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Properties x
Commen Protection | Activs
Please enter password (4 ~ 16 ch
eeee
Reconfirr
(TTY]
Show Password
OK Cancel Apply

Note: English letters, numeric digits, special characters can be typed in the boxes.
Once the POU is protected with password, the systems ask you to type the

password whenever the POU password dialog is opened.

POU password x

Please enter password (4 ~ 12 character)

Show Password

OK Cancel

To unlock password, open Properties dialog again. Type the password in the

Please enter the password box and click OK.

Properties X

Common | Protection | Active

Please enter password (4 ~ 16 character)
(11 1]

Show Password

OK Cancel Apply

Right-click Programming and select Batch Setting Programs/Function Blocks

Password to set or remove the password of multiple programs / function blocks.
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Batch Setting Programs/Function Blocks Password X

Please select the programs /function blacks you want to change your password

Controller_1 (AS332T-A) ®) Password Setting
Programming Password (4~16 characters)
Program
Pou_1 Password Confirmation

4 |/ Function Block

Veet
2 Password Removal

Exporting a POU of Program Type

DIADesigner supports the function of exporting POUs of program type.

Follow these steps to export a POU of program type.

To export POU of program type
1. Right-click POU to be exported.
2. Click Export in the context menu.

Or

Click Edit > Export in the menu item.

EiPoul | .
3 Function E?-ocl-\“vr"'I Ctrl+X
[8 C resource ’JD'J' Ctrl+C

4 9 Motion

:

: + Delete Del
Import

; Export I

*
[=
-
8 Data Logger | 2
4 R Auxiliary 82 Compile F11
B Register Comr| &
ElRegus:er Usagt v
£ Register Edit

e Resources

Upload Ctrl+U
Download Ctri+L

= Cham Dritimn

E3 Properties

: Check .‘\

OR

File |FEditY| View Operation Tool Window ¢
[+ S

N
Fre . Cut Ctrl+X
Oy oo IEREL
~
@ Delete Del
ger
[® Export 3
*| Import 'ag_ .n

/ Find and Replace * h_Tag_Table

P Bookmark » iiced Tag_Tabh

55 E!?_Ccns_ur";l:—d_Tag_Tat:
H:C_Tag_Table
41 User-defined Data Type
i Task Manager
4 Hpmgran‘.
L3l Pou_1
O Function Block

Note: POU to be exported is selected by default.
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Export x

Please select the objects to export:
4 [ Controller_1 (AS332P-A) " Password Setting
4 Programming
4 Global Variable
Default_Tag_Table
CAMopen_Tag_Table
EIP_Produced_Tag_Table
EIP_Consumed_Tag_Table
C_Tag_Table
Global_Variable_1
User-defined Data Type
4 /| Program
| Pou_1

OK Cancel

3. Select the object(s) to export, and click OK to open Save As dialog.

L Save As X
™ » ThisPC » Documents » P1 » v O Search P1 R
Organize ~ New folder cEEl g 0
~
[0 This PC Q Name Date modified Type
¥ 3D Objects Centroller_1_1 File folder
[ Desktop Drrive_1_1 File folder
T Drrive_2_1 File folder
“:| Documents
MetworkTopology File folder
‘ Downloads §
Servo Device_1_1 File folder
J\ Music Servo Device 2_1 File folder
=/ Pictures J pgm1 EXPORT File
m Videos
i Local Disk (C)
e New Volume (D0
v < 2
File name: || w
Save as type: | Export files (*.export] ~
» Hide Folders Cancel

Note: To protect a file to be exported with a password, select the Password
Setting checkbox, enter the password in Password box and enter the same once

again in Password Confirmation box.
4. Select a particular location and click Save.
Importing a POU of Program Type
DIADesigner supports the function of importing POUs of program type.
Follow these steps to import a POU of program type.
To import a POU of program type

1. Select a device in Project Explorer to which the program type POU has to be

imported.
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2. Right-click Program in the device to open the context menu and click Import

Or

Click Edit > Import in the menu item.

LLiPou 1 |w
OF| _f Cut @ tri+X
@c D cCopy Ctrl+C
¥ D Moti
» [ Com
b A Auxil @ Delete Del
» 8 Controlll_L%_Export
» D Drive_1{ 2 Import _
@ check M)
£83 Compile 11
% Upload Ctrl+U
* Download Ctrl+L
[2=] Properties

m ]

N

Prgd

OR

Fi! ew Operation Tool
w/ . Lo
\&/ .

L6 k Configuration

Import

Find ¥rd R . » hmunication Setting
Bookmard , fce & Error Information
T wCONFIG

Window Help

vice

Jer_1_1 {AS332T-A)

2l Security
4 <3 Programming
» & Global Variable
4} DataType

[} Task Manager
una

3. Select the file to be imported and click Open to open Import dialog.

Ll Open
Mk » ThisPC » Documents » P1 »
Organize = New folder
-
@& OneDrive Narme
Controller_1_1
[ This PC T
] Drive_1_1
_J 3D Objects Drive 2.1
I Desktop NetworkTopology
/= Documents Servo Device_1_1
; Downloads Servo Device_2_1
b Music | pgm1
&=/ Pictures
m Videos
e Local Disk ()
- Mew Volume (D:
ST N PR v <
File pame: | pgm1

*
v | @ Search P1 2
=~ T @
Date modified Type
05 File folder
0! File folder
1 File folder
0! File folder
05-04-2019 1817 File folder
10-04-2019 17:49 File folder
08-04-2019 13:46 EXPORT File
>
v| Import files (*.export) ~
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Import X

Please select the items to import
4 Programming
Global Variable
Data Type
4 Program
| Pou_1
v*| Pou_2
v Pou_3
V| Pou_4
v*| Pou_3
v| Pou_B
v’ Pou_T

v*| Pou_8 ~

Next Cancel

4. Select the items to be imported and click Next.

5. Select the device in which the POU should be placed and click OK.

Please select the device to import:

Contraller_1

Controller_2

Previous OK Cancel

Note: If the file is protected with a password, type the password in the Password for
decrypting window and click OK. The POUs which are imported will not be assigned
to any tasks. Besides, if the name of the POU which is to be imported is the same as

the name of a POU in the project, it prompts to rename or replace for proceeding.

Warning - Pou_2 x

POU name conflicts detected during pasting
Some of the POU name you want to paste already exist here or in a different group.
How do you want to continue?
(@ Rename and paste POU
Replace existed POU and move to this location.

Apply to following targets

oK Cancel
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Exporting a POU of Function Block Type

DIADesigner supports the function of exporting POUs of function block type.

Follow these steps to export a POU of function block type.

To export a POU of function block type

1. Select the function block type POU to be exported.

2. Right-click to open the context menu and click Export

Or

Click Edit > Export menu item.

4 {J Function Block

B 7 cu
» Mg Dc
» R Ca
R AU

opy

o

» ®@ Contri
+ [ Drive

@ Delete

p
L% Export

A vy

Ctrl+C

Del

8] [¥] [¥]

Check

Compile

I BB

Upload

Download

|4

Import V\ .

Import(.fbu)

\&/

F11
Ctrl+U

Ctrl+L

OR

= Properties

Note: POU to be exported is selected by default.

3. Select the objects to export. Click OK to open Save As dialog.

Please select the objects to export:

Controller_1 (AS324MT-A) =

Programming

Global Variable
Default_Tag_Table
EIP_Produced_Tag_Table
EIP_Consumed_Tag_Table
C_Tag_Table

User-defined Data Type

Program
Pou_1

4 |/ Function Block

V] FB_1

Password Setting

OK Cancel
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Note: To protect a file to be exported with a password, select the Password
Setting checkbox, enter the password in Password box and enter the same once

again in Password Confirmation box.

L) Save As x
1 » ThisPC » Documents » P1 » v | O Search P1 el
Organize + New folder SEEER Y o
[0 This PC ~ MName Date modified Type
) 3D Objects Controller_1_1 File folder
I Deskiop Drive_1_1 File folder
= Drive_2_1 File folder
= Documents
NetworkTopolegy File folder
‘ Downloads . 3
Servo Device_1_1 File folder
J"‘ Music Servo Device_2_1 File folder
=] Pictures I pgm1 EXPORT File
ﬂ Videos
s Local Disk ()
- MNew Volume (D:
LU 4 >
File name: | ‘ w
Save as type: | Export files (*.export) ~
» Hide Folders Cancel

4. Select a particular location and click Save.

Importing a POU of the Function Block Type

DIADesigner supports the function of importing POUs of function block type.
Follow these steps to import a POU of function block type.

To import POU of function block type

1. Select a device in Project Explorer to which the function block type POU has to

be imported.

2. Right-click Function Block in the device to open the context menu and click

Import.
Or

Click Edit > Import in the menu item.

DIADesigner V1.13.0

212



£\ NELTA

Chapter 8: Programming

4 {3 Function Block
LJFB. 1 \
B| _f cut Q)
b :\ Mg O Copy Ctri+C
b % Co
r B Aul
Delete Del
+ 8 Contrq e
v [l Drive [® Export
I_E Import
3 Import{fbu) W . OR
X @
@ Check
88 Compile F11
2 Upload Ctrl+U
= Download Ctrl+L
=21 Properties

fiew Operation

ool

Window

Help

onfiguration
ler_1_1 (AS332T-4)

tion Setting

nformation

B Security
4 <> Programming
» & Glob
41 DataType
52 Task Manager
% Program

o

Vanable

3. Select the file to import and click Open to open Import dialog.

Ll Open
™ » ThisPC » Documents » P1 v O Search P1
Organize « Mew folder == ~+ [
& OneDrive L Name Date modified Type
B This PC Co.ntroller_‘lj C':f-Cl-l-EC"IE ‘IE-:C-?' F?Iefclcler
) Drrive_1_1 05-04-2019 18 File folder
-8 3D Objects Drive_2_1 10-04-201917:49  File folder
[ Desktop MNetworkTopology 05-04-2019 18:17 File folder
5| Documents Servo Device_1_1 05-04-2019 18:17 File folder
‘ Downloads Servo Device 21 10-04-2019 17 File folder
J», Music j FB1 12-04-2019 11:54 EXPORT File
= Pictures | pgm1 08-04-2019 13:46 EXPORT File
B videos
i Local Disk ()
- Mew Volume (D
T i =
File name: || v| Import files (*.export)

X
o
L 7]

Please select the items to import
4 Programming
Global Variable
Data Type
4 [/ Program
[ Pou_1

+ [] Function Block

Next Cancel

Import X
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4. Select the items to be imported and click Next.

5. Select the device in which the POU should be placed.

Import X

Note: If the file is protected with a password, type the password in the Password for
decrypting window and click OK. The POUs which are imported will not be assigned
to any tasks. Besides, if the name of the POU which is to be imported is the same as

the name of a POU in the project, it prompts to rename or replace for proceeding.

Warning - Pou_2 x

POU name conflicts detected during pasting
Some of the POU name you want to paste already exist here or in a different group
How do you want to continue?
(@ Rename and paste POU.

Replace existed POU and move to this location.

Apply to following targets

oK Cancel

Importing a POU (.fbu) of the Function Block Type

DIADesigner supports the function of importing POUs of function block exported
from ISPSoft .fbu file. This function increases the convenience of reusing the existing

project.

Follow these steps to import a POU (.fbu) of function block type.
To import POU (.fbu) of function block type

1. Select Function Block in Project Explorer.

2. Right-click Function Block and select Import (.fbu) in the context menu to open
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Open dialog.

» 3 Program

Function Block
@ B @ Add Function Block
“OM @ Add Folder

=& C¢

X Al
Export

=
B Import
] Import(.fbu) ®)|

[8 Check @
B Compile F11
+ Upload Crl+U

v Download Ctri+L

3. Select the file to import and click Open to open Import dialog. The function block

file extension is .fbu.

O Open
« ~ 4 Il > ThisPC » Desktop » v

Organize = New folder

A~

s Quick access
@ OneDrive - Delta E f;]
2 This PC

¥ 3D Objects Tem TestUser
I Desktop
‘§ Documents
¥ Downloads
Jﬂ Music
&= Pictures

B videos

25 1ncal Dick (Y Y

File name: |ExpFileName1.FBU

ExpFileName1.FB
u

Import files (*.fbu)

Cancel

Please select the items to import:

4 || Programming
4 v/ Function Block

FBO [FB,LD]

OK Cancel
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4. Select the items to be imported and click Next to import function block.
Note: Refer to ISPSoft User Manual for export function of ISPSoft.
Folder management of POU

For different kinds of industries and applications, POUs always need to be sorted by

some categories. DIADesigner supports to create folders for POUs in Project
Explorer.

Follow these steps to create folders for POU.

To create folders for POU

1. Right-click Program or Function Block in Project Explorer.
2. Click Add Folder in the context menu.

3. Enter the folder name in Add Folder dialog, and then click OK.

[ Task Manager Add Folder

| f Program
@ | @ Add Program ¢ Name: . i
B @ AddFolder hM‘;\_l
aM AN @ @),
@ | OK | Cancel
[@ Check

B C
B8 Compile F11 O

SA [# Export
] Import
Upload Ctrl+U

|-

v Download Ctrl+L

4 39 Program
= NewFolder_1

In a folder, you can create another folder or POU inside. There is no limitation of
level number in DIADesigner. You can create any number of folders and also move
the content into other folders.

Follow these steps to move the content to another folder.
To move content to another folder
1. Open the folder of Program or Function Block in Project Explorer.

2. Drag and drop the POU or Folder to the target folder.
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4 38 Program 4 38 Program
4 EFolder @ 4 [ Foldert
lid Pou_1 LJPou_1
4 = Folder2 /7 LUPou_2
liJd Pou_2 | = Folder?

Add the comments as per the folder to your application requirements.
Follow these steps to add comments.

To add comments

1. Open the folder of Program or Function Block in Project Explorer.

2. Right-click the folder in which you want to add the comments to open the context

menu.

3. Click Properties, and then enter Name and Comment. It will also be displayed in

the preview area. Click OK to save the result.

ask ]
4 r{ & Properties
Lﬁoldeﬂ t'

L Pou_1

“omment

Follow these steps to change the folder name.
To change folder name

1. Click the folder in Project Explorer, and then click it again to enter the text editing

mode.

2. Enter the new folder name, and then click Enter.
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4| - Folder1ﬂ 4 [T Folderi
Il Pou_1 il Pou_T

4 5 new_foldeM—-@ 4 [~ new_folder

L Pou_1 : Ll Pou_t

During the process of developing a traditional program for a PLC, it generally takes

8.2.2 VAR

much time to manage addresses. Besides, managing or debugging the program in a
big project is difficult. As a result, the concept of Variables in a high-level
programming language is introduced in IEC 61131-3. An address in a PLC can be
represented by a variable and an address can be automatically assigned to a
variable. This saves the time for assigning addresses, increases the program

readability and the efficiency of developing a program increases.

8.2.2.1 Application of Variables and Creation of Variables

A variable has to be declared before it is used. There are two types of variables — local
variables and global variables. Local variables can only be used in the POU in which
they are declared. Global variables can be used in all the POUs in a project. Besides,
the identifier of a local variable in a POU can be the same as that of identifier of a local
variable in another POU. However, if the identifier of a local variable declared is the
same as the identifier of a global variable, the system will automatically regard the

local variable in a POU as a local variable.
The regulations of creating the identifier of a variable are as follows.

¢ An identifier can contain a maximum of 42 characters (a Chinese character

occupies 2 characters).

e The identifier of a variable cannot be a name reserved by the system, example an
instruction code, an address or a keyword. However, if a name reserved by the
system is a part of the identifier of a variable, the identifier is a valid name. For

example, MO is an invalid name, but _M0 is a valid name.
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e The name of a variable and the name of an enumeration cannot be the same.

e Spaces cannot be used. For example, INPUT CHO is an invalid name.

e Underlines can be used, but they cannot be used continuously or put at the end of

an identifier. For example, INPUT _CHQO is a valid identifier, but INPUT __CHO and
INPUT_CHO_ are invalid identifiers.

e Special characters cannot be used. For example, *, #, ?,\, %, @ etc. cannot be

used.

Variable Classes

In terms of functions, variables can be classified into five classes. Variable classes

supported in global variables are the same as programs (local variables). The

characteristics and usage description of the programs (local variable) and function

blocks (local variable) are as follows.

Programs (Local Variable)

Function Blocks (Local

location

Variable Variable)
Classes
AS DVP AS DVP
VAR v v Cannot specn‘y Cannot s_pec:lfy
location location
VAR RETAIN Cannot s_pecify Cannot s_pecify ) i
- location location
VAR INPUT i i Cannot specify Cannot s_,pecify
- location location
VAR OUTPUT i i Cannot specn‘y Cannot s_pec:lfy
- location location
VAR_IN_OUT i i Cannot specify | Cannot specify

location
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Controller_1 Pou_3 JKeeIyitge][[=I g I /e VI IS -

®
Class Name Type Address Initial Value Comment
VAR Var_1 BOOL v v
VAR_INPUT Var_2 BOOL ~ v
VAR_IN_OUT Var_3 BOOL ~ v
VAR_OUTPUT Var_4 BOOL v v

VAR - General Variable

The variables of this class are for general operations only. The significance of a
variable of this class depends on the data type of the variable or the corresponding

address.
VAR_RETAIN - Latched Variable

AS series controller supports the variables of latching class. You cannot declare the
variables of this class in a function block. The function of the variables of the
VAR_RETAIN class is the same as the function of the variables in the VAR class.
The difference between the variables of the VAR _RETAIN and the VAR classes lies
in the fact that the addresses automatically assigned to the variables of
VAR_RETAIN class are latched addresses. As a result, the values of the variables of

this class are retained after the controller is disconnected.

Note: You cannot assign an address to a variable of this class. In addition, the data

type cannot be Timer, Counter or Step.
VAR_INPUT - Variable used as an Input Pin of a Function Block

A variable of this class is used as an input pin of a function block and is declared in
the function block. If a function block is called, the variable of this class can receive
the input value from the caller. Besides, in a ladder diagram/function block diagram,
the variables of this class are put at the left side of the function blocks and the pins

which receive the values from the caller are assigned to the variables of this class.
VAR_OUTPUT - Variable used as an Output Pin of a Function Block

A variable of this class is used as an output pin of a function block and is declared in
the function block. After the execution of a function block is complete, the operation
result is sent to the caller through the variable of this class. Besides, in a ladder

diagram /function block diagram, the variables of this class are put at the right side of
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the function blocks and the pins which sent the operation results to the caller are

assigned to the variables of this class.
VAR_IN_OUT - Variable used as a Feedback Pin of a Function Block

A variable of this class is used as a feedback pin of a function block and is declared
in the function block. For example, refer to the below function block FB_DT. When
the function block is called, the caller sends the value D1 to DT_I1O, which is a
variable of the VAR _IN_OUT class. After the operation comes to an end, the final
value of DT_1O is sent to D1. Besides in a ladder diagram/function block diagram,
the variables of this class are put at the right side of the function block and the blue

pins which connect to the caller are assigned to the variables of this class.

FB_DT
- B~ Function Block (FB_DT)
_|DT_IN DT OUT|_ VAR -
~{DT_10
TEMP
y
VAR _INPUT VAR_OUTPUT
DO DT_IN » DT _OUT D2
PROCESS
VAR IN OUT
D1 [] "| pTIo [

8.2.2.2 Data Types

The data type of a variable determines the significance of the value of the variable.

Suppose there are two variables — VAR _1 and VAR_2. The data type of VAR 1 is
BOOL and the data type of VAR_2 is WORD. When VAR_1 and VAR _2 are used in
a program, VAR _1 represents a contact and VAR_2 represents a 16-bit address

which can be involved in arithmetic or data transfer.

The data types supported in DIADesigner are listed in the following table. Different
models support different data types and the variables which can be declared in the
POU of the program type are different from the variables which can be declared in a
POU of the function block type.
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AS Controller DVP Drive

Data Type Description
Program | FB | Program | FB

Boolean data type, which uses

BOOL 0 and 1, or TRUE and FALSE % % % %
A Boolean value represents a

state of a contact

8-bit value

8-bit data can be stored in the
BYTE
effective range 16#00 ~ FF
(the default value is 16#00).

16-bit value

16-bit data can be stored in the
WORD | effective range 16#0000 ~ v v v v
FFFF (the default value is
16#0000)

32-bit value

32-bit data can be stored in the
DWORD | effective range 16400000000 ~ v v v v
FFFFFFFF (the default value is
16#00000000)

64-bit value

64-bit data can be stored in the
effective range

LWORD | 16#0000000000000000 ~ - - - -
FFFFFFFFFFFFFFFF (the
default value is
16#0000000000000000)

8-bit signed integer
The effective range is -128 ~

sINT | 1?7 - - - -

The highest bit represents a
positive/negative sign (the
default value is 0)

16-bit integer

The effective range is -32768 ~
32767 v v v v
The highest bit represents a
positive/negative sign (the
default value is 0)

INT

32-bit integer
DINT | The effective range is - v v v v
2147483648 ~ 2147483647
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Data Type

Description

AS Controller DVP Drive

Program

FB | Program | FB

The highest bit represents a
positive/negative sign (the
default value is 0)

LINT

64-bit integer

The effective range is -
9223372036854775808 ~
9223372036854775807

The highest bit represents a
positive/negative sign (the default
value is 0)

USINT

8-bit unsigned integer

The effective range is 0 ~ 255
(the default value is 0)

UINT

16-bit unsigned integer

The effective range is 0 ~ 65535
(the default value is 0)

UDINT

32-bit unsigned integer

The effective range is 0 ~
4294967295 (the default value is
0)

ULINT

64-bit unsigned integer

The effective range is 0 ~
18446744073709551615 (the
default value is 0)

REAL

32-bit floating—point value

The effective range is -
3.402823e+38 ~ -1.175495e-38,
0 and1.175495e-38 ~
3.402823e+38

A decimal is represented by a 32-
bit value (the default value is 0.0)

LREAL

64-bit floating—point value

The effective range is -
1.79769313486231e+308 ~

-2.22507385850721e-308, 0 and
2.22507385850721e-308 ~
1.79769313486231e+308

A decimal is represented by a 64-
bit value (the default range is 0.0)

ARRAY

Array data type

When a variable is declared, the
length of an array and the data
type which is to be stored are
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AS Controller DVP Drive
Data Type Description
Program | FB | Program | FB
specified (max. length of Array is
512)
String data type
An ASCII code is represented by
STRING an 8-bit value. When a variable is v v v v
declared, the length of the string
is specified (A String is composed
of 255 ASCII codes at most)
STEP It is used as a recognition flag for v v v v
a step
Function It rep.resents the name of a v v v v
Block function block
COUNTER Counter data type v ) v )
It represents a Counter
TIMER Timer . v ) v ]
It represents a Timer
POINTER | Itis a pointer for a word address - v - v
T—PORINTE It is a pointer for a Timer - v - v
C—P%INTE It is a pointer for a Counter - v - v
HC_POINT | Itis a pointer for a High-speed ) v ) v
ER Counter
Time Format
THEXXXXXXAXXhXXMXXsXXX. X
TIME X?(XXXm, Unit: ms. i ) i )
Display Range:
T#0ms~213503d23h34m33s709
ms
Time Format
D#Y-M-D.
DATE Display Range: - - - -
D#1970-01-01~D#2106-02-07.
Unit: sec.
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AS Controller DVP Drive

Data Type Description
Program | FB Program | FB

Time Format.
TOD#Hr:Min:Sec.ms

Display Range:
TOD#00:00:00~23:59:50:59.00
. Unit: ms.

If value=0, it displays
TOD#00:00:00;

TOD If value=1, it displays - - - -
TOD#00:00:00.001;

If value=86399999, it displays
TOD#23:59:59.999;

If value=86400000, it displays
TOD#00:00:00;

If value=4294967295 it displays
TOD#17:2:47.295

Time Format
D#Y-M-D-Hr-Min-Sec.

DT Display Range:
DT#1970-01-01-0:0:0~2106-
02-07-6:28:15.

Unit: s.

Assigning Address to a Variable and Setting the Initial Value of a Variable

A device is assigned to a variable according to the data type of the variable. You can
set the initial value of a variable. If a project is downloaded, the initial values of the

variables can be written in to the devices assigned to the variables.

The principle of assigning devices to variables are described in the following table.

Different models have different assignment principle.
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Model

Assignment Principle

General
Rule

Assign devices to the global variables and the local variables
declared in the POUs of the program type. The system can

also automatically assign devices to the global variables and
the local variables declared in the POUs of the program type.

The system automatically assigns the devices to the local
variables declared in the function blocks. You cannot assign
devices to the local variables declared in the function blocks
by themselves.

The devices assigned by the system are memories reserved
by the CPU module and are not data registers or auxiliary
relays. If the data type of a variable is STEP, TIMER or
COUNTER, the system will automatically assign a stepping
relay, a timer or a counter to this variable.

AS
Controller

The representation of X /Y address is decimal. For example,
X0 of X0~X63 represents a Word, and X0.0 represents Oth
Bit of it.

DVP Drive

The representation of X /Y address is Octal. For example,
X0 of X0~X7 represents a bit.

The relation between the data types and the device types which can be assigned is

described in the following table.

AS Controller DVP Drive
Model Device assigned [?ewce Device assigned D.ewce
b assigned by assigned by
y user by user

system system

Contact Contact
BOOL M/SM/T/C/HC or bit Internal XIYIMISMIT/C/HC Internal
in the D/X/Y/SR memory or bitin D/SR memory

Register Register
WORD | D/X/Y/E/SR Register | "€Mal | 5/p/oR Register Internal
memory memory
DWORD | D/X/Y/E/SR Register | M€Mal | i/p/oR Register Internal
memory memory
INT | D/X/Y/E/SR Register | 'Memal | b/ Register Internal
memory memory
DINT | DIX/Y/SR Register Internal | b op Register Internal
memory memory
REAL | D/X/Y/SR Register Internal | b op Register Internal
memory memory
STRING | DIX/Y Register Internal | 1 pegister Internal
memory memory

DIADesigner V1.13.0

226



£\ NELTA

Chapter 8: Programming

AS Controll

er

DVP Drive

Model Device assigned

by user

Device
assigned by
system

Device
assigned by
system

Device assigned
by user

COUNTER | C/HC Register

C Register

C/HC Register C Register

TIMER T Register

T Register

T Register T Register

ARRAY

The devices assigned to a variable, whose data type is ARRAY, depend on
the array type specified. The array is composed of the devices starting from
the device assigned by you or the system, and the number of devices in the
array conforms to the size of the array. The devices assigned to the
variable, whose data types is Array, cannot be SR/SM/E devices.

Indirect Assignment and Modification for Register Symbol Variable

In DIADesigner, a variable can be modified by an index register. The format is

Identifier@Index register. An index register can be an E register or a variable to

which an E register is assigned.

MName Type Address nitial Value
Var_1 woRrD [+ |--| D100
+ it -3-C W Insert Decimal Place |3 | | 100 %
[ MOV
I
1235 Df-Var_1@E0

Comment

The data stored in an index register indicates the offset for an object modified. Take

the above figure for example. If the value in the index register EO is 2, VAR_1@EO
indicates that 2 is added to the device address (D100) assigned to VAR_1, that is,
VAR_1@EO represents D102. When MO is ON, the value 123 is transferred to the

data register D102.

Controller_1 MT_Table_ 0 x

Add Mode @ C‘: 4 ¢ = Decimal Place |3

Source Mame Address  DataType DisplayD...  Actual Value
4 MO BOOL True
EO WORD |%| Decimal |v| 2
D102 WORD |%| Decimal |v| 123

The same rule applies to a symbol whose data type is ARRAY. The format is

Identifier[Index]@Index register. The index must be a constant. If the index is a
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variable, the variable whose data type is ARRAY cannot be modified by the index

register. In the following figure, Ary is an array composed of five elements, and the
start device address is D200. When the system compiles the program, D200~D204
are assigned Ary. If the value in the index register EO is 2, Ary[0]@EO indicates that
2 is added to the device address (D200) assigned to Ary[0], that is, Ary[0O]@EO
represents D202, the device address assigned to Ary[2]. If the value in the index
register EO is 6, Ary[0]J@EO represents D206. D206 is not within the range of devices
assigned to the array, but this usage is legal. Since the data stored in an index
register indicates the offset for an object modified, you must be more careful when
modifying symbol whose data type is ARRAY with an index register. Refer to the

following sections for more information about the usage of arrays.

Mame Type Address Initial Valu = Comment

Ary ARRAY [0.5] OF WORD v || D200 -

s
Pt - B - TR |- B 4 4 Insert Decimal Place | 3| | 100% [v| ==t

|
1225 D| E‘Ary[ﬂ]@ED )

Additional remark

a. The data stored in an index register indicates the offset for a device modified. If
the system automatically assigns a device to a symbol modified, the use of an
index register will cause the program to be executed incorrectly because you do

not know which device is assigned to the symbol.

b. If the addition of the value in an index register to a device address produces a
device address which is not within the range, the PLC will operate incorrectly. As a
result, you must be more careful when modifying a symbol with an index register.
Take AHCPU530-EN for example. If the value in EO is larger than 35, the operand
D65500@EO represents a device which is not within the range of data registers,

and an error occurs in the CPU module.

c. If the value in an index register is changed, the register which operates differs
from the original register. As a result, if the original register is not used in the
program, the final value in the original register is retained. Take AHCPUS530-EN for
example. In the following figure, if the value in EO is 2. M102 is ON when MO is

ON. If the value in EO is changed from 2 to 3, the device which operates becomes
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M103. M103 is ON when MO is ON. Since M102 is not used in the program, M102

remains ON.

Class Name ¥ Type Address Initial Value Comment

VAR Var_1 BOOL |v|--|(M100 b

I O e = I3 L 4 Insert Decimal Place | 3| [100% |~ — =l

=] ~
Mo Var_1@E0

Add Mode (@ & % ¢ = Decimal Placs |2
Source Mame | Address DataT.. Display.. ActualValue
Mo BooL
3 EO W.. |v| De..
M102 BOOL
M103 BOOL False
Add Mode @ @& # ¢ = DecimalPlace 3
Source Mame  Address DataT.. Display.. Actual Value
1 E0 w.. [v|pe T3 >
M102 BOOL True

K103 BOOL True

d. An index register cannot be modified by another index register. For example,
EO@E1 is not allowed. As a result, before a symbol is modified by an index

register, make sure that the device assigned to the symbol is not an E register.
Bit in a Device Represented by a Variable

An AS series CPU module supports the manipulation of the bits in a word device.
The format is word register.bit number. For example, D0.2 indicates the bit 2 in DO is
manipulated. The same rule applies to the symbols. The format is Identifier.Bit
number, e.g. VB.2. The rule also applies to the symbols whose data type is ARRAY.
The format is Identifier[Index].Bit number, e.g. Ary[0].1.

The bit number must be a decimal constant. No matter what the data type of a
symbol modified is, the bit number must be within the range between 0 and 15.
Besides, the bits in a device represented by a symbol whose data type is BOOL,
STEP, COUNTER, TIMER, a function block, HC_POINTER, C_POINTER, or

T _POINTER cannot be manipulated.

In the following figure, the data type of VB is WORD. If the present value of VB is 0.
When MO is ON, the value of bit 2 in the device represented by VB is 1, that is, the

value of VB is 4.
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Class Mame Type Address Initial value Comment

VAR VB WORD |~ |- v

= Q=>4 4+ - B~ T 44 Insert Decimalplace 3| [100% [v _._! IIIIII +
1 B ~
Mo VB.Z
Bit 15+ » Bit 0

Lololofofa]ofola]ofolofafa]ofoa]o]

M) =0FF:VBE=0 C

Bt 15+ + Bt 0

[olofofafofofofo]ofo]ofofof1]a]0]

MO=ON:VB=4

Inan AH / AS series CPU module, an index register can be used with the manipulation
of the bits in a device. If an index register is used with the manipulation of the bits in a
device, the mark @ has high priority. Refer to the following examples. The data type
of VB is WORD.

Example 1: VB.1@EO (VB represents D100. The value in EO is 3.)

1@EDO is interpreted first. As a result, VB.1@EO is equivalent to VB.4. The bit which
is actually manipulated is bit 4 in D100.

Example 2: VB@EO.1 (VB represents D100. The value in EQ is 3.)

VB@EDQO is interpreted first. As a result, VB@EO.1 represents D103.1. The bit which
is actually manipulated is bit 1 in D103.

Example 3: VB@EO.1@E1 (VB represents D100. The value in EO is 3, and the

value in E1is 2.)

VB@EO and 1@E1 are interpreted separately. As a result, VB@EDO represents
D103, and 1@E1 represents 3. VB@EO.1@E1 represents D103.3. The bit which is
actually manipulated is bit 3 in D103.

8.2.2.3 User-defined Data Type / Data Unit Type

Sometimes, basic data types are not enough for you to write your own programs for
the PLC. In the IEC-61131-3 standard, a high-level language such as the user-
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defined data type is adopted to create a new data type as required, allowing users to
define their own variables and improving the readability and the efficiency of

developing a program.
Structure
Definition of a Structure

A Structure is a collection of data, consisting of same number of various data types.
Structured or array elements can be elements for other Structures. A Structure is

used for grouping data and can be seen as a data unit to transfer parameters.
Creating a Structure

Follow these steps to create a Structure in DIADesigner.

To create Structure in DIADesigner

1. Right-click User-defined Data Type option in Project Explorer to open its

context menu.
2. Select Add User-defined Data Type in the context menu.

4 [ Project18
1=l Add Device

2 Net
4 0, Netwo

l Iv BB I8 ¥

Ig_Table
ag_Table

I 4 User-defined Data Type I

iyl '\
on Block

ask

i
r 2P
» TF

3. Enter a Name for the Structure DUT, select Structure in Select Type, enter
Comment (optional) for DUT and click OK
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Add User-defined Data Type x

MName:
[bur1 |

Select Type

@ Structure
Enumeration

Union

Comment:

OK Cancel

After a Structure DUT is created, open User-defined Data Type dialog by double-
clicking the DUT created. User-defined Data Type dialog is shown with examples
and definitions for reference in the following figure. You can edit the examples to
make them as their own structures.

nox X -
4 P1
I Add Device = 0% v T *
» A, Network Configuration 1 e ..
wo E) 1
4wy Controller_1_1 (AS332T-4) 2 -~ Bamplel:
&% Communication Setting 4 ** TYPE DUT_Structd:
s Device & Error Information & ** STRUCT
6 ** Elementl:BOOL;
o ~
» o HIWCONFIG 7 “* Element2 : REAL,
[=] Security -

4 Pragramming ) ** (Array notation: ARRAY [lowerbound_index..upperbound_index] OF DataType)
. 10 ** {Hint: the max dimension of ARRAY is 3)
b @ Global Variable 11 **  Element3 : ARRAY [0..1,0..3,0.5] OF INT;
4 ff DatalType 12 ** END_STRUCT
aw Data_Type_1 i . END_TYPE
(s Task Manager

** Example2:
+ |8 Program -

. 17 ** TYPE DUT_StructB :
+ L Functien Block 18 s STRUCT
L4 \'_:' Mation ** Elementl : DUT_Enumé; {Hint: using Enum in Struct declaration)
v [ Commission 20 ** Element2 : ARRAY [0.7] OF DUT_Structd;
" L ** END_STRUCT
r %, Auxiliary 2 “« END_TYPE
» Servo Device_1_1 (ASD-A2-0121-U) T T T T T T YT j
3 Servo Device_2_1 (ASD-A2-0121-M) : —
N _ = TYPE Data_Type_1:
» [ Drive_1_1 (VFDOOTC23~) B sTRUCT
» [ Drive_2_1 (VFD1ABMST1***AA) 27 Element1 - BOOL;
28 [FEND_STRUCT
—END_TYPE

The Structure format is:
e Words in BLUE color are the system keywords

e Words in BLACK color are the user-defined structure names and element names.

A sample Structure is shown in the following figure.
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TYPE <Structure Name>:
STRUCT

x

<Element 1 Name>: <Data Type>,

= 100 % v ==l
<Element 2 Name>: <Data Type>, L
=] TYPE Data_Type_1:
= STRUCT

<Element n Name>: <Data Type>; 3 PT1:BOOL;

- FT2 : WORD

END_STRUCT 5 —END_STRUCT
END_TYPE & END_TYPE

Definitions

Structure Name: Enter the Structure Name here. It is recommended to use the same

name as the name in Project Explorer.
Element Name: Define the Element Name.

Data Type: Define the Data Type of the Elements such as BOOL, WORD, DWORD,
LWORD, INT, DINT, LINT, REAL, LREAL, ARRAY or another Structure or

Enumeration or UNION.

When the element data type is ARRAY, the format is —
ARRAY [0..n,0..n,0..n] OF <data type>;

Note: Maximum value of n is 65535.

If the element data type is Structure, write another Structure Name. But if the data
type is ARRAY, you cannot import ARRAY again. DIADesigner supports multi-

dimensional Array, up to 3-dimensions.

The format of a two-dimensional array is —
ARRAY [0..n] [0..n] OF <data type>;

The format of a three-dimensional array is —
ARRAY [0..n] [0..n] [0..n] OF <data type>;

An example of ARRAY is shown in the following figure.
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Controller 1 DUT_1 X

TYPE DUT_1:
3 STRUCT
4 Element1 : ARRAY [0..2] OF INT;
Element2 : ARRAY [0..1,0..3] OF WORD;
Element3 : ARRAY [0..2,0..5,0..3] OF BOOL;
|-END_STRUCT
g —END_TYPE

The naming rules of a Structure and an element are stated as follows.

¢ An identifier cannot be the same as names of the user-defined data types. The

repetition of a Structure identifier is not allowed.
e The repetition of an element identifier in the same structure is not allowed.

e The identifiers of a Structure and Element can be composed of 30 characters at

most and a Chinese character takes two characters.

e Keywords (names reserved for the system) are not allowed as names. Example,
an instruction code, a device name, or a name given a special significance.
However, if a name reserved by the system is a part of the names of a Structure
or an Element, it is valid. For example, MO is not a valid name, but MO is a valid

name.

e The identifiers of a Structure and an Element cannot contain spaces. For example,
INPUT CHO is not a valid name.

¢ The identifiers of a Structure and an Element can contain underline, but it is not
allowed to use 2 underlines continuously. Underlines cannot appear at the end
even. For example, INPUT_CHO is valid, but INPUT__ CHO and INPUT_CHO _ are

not valid.

e The identifier of a Structure and an Element cannot contain special characters,
including *, #, ?,\, %, @ etc.

¢ The initialization value can be declared in a Structure, for example, “Element1:
WORD:=10;".
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Using a Structure Variable

After defining a Structure DUT, create the variables in the Global variable table or
local variable table or in function block variable table. Create a Variable and select

the respective DUT type created as per requirement.

Controller_1 Default_Tag_Table x
@@ .

Class Name Type Addess
VAR War 1 BOOL ®_ 9
{ } &

Diata Type -
+ User-defined Data Type
Base Type DTt % .
Aoy Typa T a
Function Back

/ ® User-defined Data Type
!::z)

Application of Structures

After the Structures and Variables are declared, they can be used in the POU. The
data type of the Variable struct_var0 is Struct_0 in the function block as shown in the
following figure. You can use “.” to assign the element for the structured variables.
For example, struct_var0.pt1 means the first element pt1 is assigned as a contact to
the data type BOOL operand and struct_var0.pt2 means the second element pt2 is

assigned as a pin to the data type WORD operand as shown in the following figure.

Controller_1 FBO % =
:e'.
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When using the aforementioned function block, Struct_0 data type variable should

be declared in the POU, so that the Struct_0 data type input pin and output pin can
be consistent. The elements with the same structure can use “.” to assign the
element for the structure type variables, for example POUStruct_var is shown in the

following figure.

Controller_1 Progd %
[CRCEEE ]

From the description above, we know that when the structure type variable
POUStruct_Var is used in the FBO, it also delivers all the elements from the variable
for struct_var0.pt1 and struct_var0.pt2 to operate. Thus, you can define the structure
type variables as the input/output pin for the function block to deliver all the elements
from the variable. So that the pin defining time can be saved and the program can be

simpler.

1

FBO
[En Enof

EQUSIuct Varl —ftuct varl Wyal | POUWord_Varf
struct_wvard pt1q]
struct_var0.pt2q

When the structure is constructed with an array element, the variables in the

structure can be written as shown in the following figure. The status of MO can be

written in the [1] of the appointed element pt3 in the variable Pstruct_var1.

S|

[=] TYPE Struct_1:
[ sTrRuCT
pt1 : ARRAY[0..2]OF INT;
pt2: ARRAY[0..1]OF WORD;
pt3: ARRAY[0..2]OF BOOL;
—END_STRUCT
END_TYPE

MO PStruct_vari ps3[1]

— —CD
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Change Structure to Enumeration

Change a DUT from Structure to Enumeration by editing the structure names of
STRUCT and END STRUCT to “( “and “) ; ” as well as the element names from
STRUCT to ENUM format.

El TYPE DUT O:

ND STRUCT
END_TYPE

[—|STRUCT
Elementl : BOOL
E

D

—|TYPE DUT O:
It

EnumElementl :

EnumElement

),

“END_TYPE

Enumeration
Definition of Enumeration

Enumerate (obtain one at a time) the elements in a collection of objects, providing an
efficient way to define a set of named integral constants that may be assigned to a

variable and the values that the enumeration represents.
Creating an Enumeration

Follow these steps to create an Enumeration in DIADesigner.
To create Enumeration in DIADesigner

1. Right-click User-defined Data Type option in Project Explorer to open its

context menu.

2. Click Add User-defined Data Type option in the context menu.

4 [Project1s

1=l Add Device
9 2

I 4 User-defined Data Type I

LA Task nager i\
. &/
» Block
r Mo
» mmi nir
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3. Enter a Name for the Enumeration DUT, select Enumeration in Select Type,
enter Comment (optional) for DUT and click OK.

Add User-defined Data Type x

Name:
[bur_1 |

Select Type

®) Structure
Enumeration

Union

Comment:

OK Cancel

After an Enumeration DUT is created, open the Data Type dialog by double-clicking
the DUT created. Data Type dialog with examples and definitions for reference is

shown in the following figure. You can edit the examples to make them as their own

enumerations.
nox Controller_1_1 Enum1 X -
4 M
1=l Add Device Sk v CTYT *
v A, Network Configuration : [AaatetattStAAA MMM AR AR AR AR
4 B Controller_1_1 (AS322T-A) d - Pamplel
& Communication Setting 4 ** TYPE DUT_EnumA
&f Device & Error Information f Bl 5 -
v i HWCONFIG + Blue= 2
[2l Security B ** Green:=3
&P i 9 Tk
4 7 Programming 19 -+ END_TVPE
» @ Global Variable 1 .
4 fy DataType 12 ** Example:
= 2 .
& Enum] *+ TYPE DUT_EnumB
(' Task Manager 5 .
» [® Program 16 ** Red =0, (Hint: allowable to set or not to set the Enum value)
~ - . 1 * Blue,
v I Function Block 18 + Green
b5y Motion 19 )
b Commission e i, S
b 7%, Auxiliary :E
» [l Servo Device_1_1(ASD-A2-0121-U) 23 = TYPE Enuml
» [l Servo Device_2_1 (ASD-A2-0121-M) ] t .
25 EnumElementl =0,
» [ Drive_1_1 (VFDOOTC23~) EnumElement?
» [ Drive_2_1 (VFD1AGMS11+AA) 1
—END_TYPE

The Enumeration format is:
e Words in BLUE color are the system keywords

e Words in BLACK color are the user-defined enumeration names, element names

and values.

A sample enumeration is shown in the following figure.
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TYPE <Enumeration Name>:

(
<Element 1 Name> := <Value 1>,

= 100 % v ==l

[=] TYPE Enum1 :

<Element 2 Name> = <Value 2>,

Red=0,

<Element n Name> := <Value 3> Blue'=

|
END_TYPE

END_TYPE

Definitions

Enumeration Name: Enter the Enumeration Name here. It is recommended to use

the same name as the name in Project Explorer.
Element Name: Define the Element Name.

Value: Define values for every element, ranging from -32768 ~ 32767. It is acceptable
to leave this field empty (blank). The system will use defaults according to the pervious
element value and avoid duplications. The system will set the value of the element

Blue to 1 and Yellow to 6 in the example in following figure.

= (|100% v —-t

TYPE Enumi :
2 {
Red:=10,
Blue,
Green:=5,
Yellow

len W s L

END_TYPE

The naming rules of an Enumeration and an element are stated as follows.

e An identifier cannot be the same as names of the user-defined data types. The

repetition of an Enumeration identifier is not allowed.
¢ The repetition of an element identifier in the same Enumeration is not allowed.

e The identifiers of an Enumeration and Element can be composed of 30 characters

at most and a Chinese character takes two characters.

e Keywords (names reserved for the system) are not allowed as names. Example, an
instruction code, a device name, or a name given a special significance. However,
if a name reserved by the system is a part of the names of an Enumeration or an

Element, it is valid. For example, MO is not a valid name, but _MO is a valid name.
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e The identifiers of an Enumeration and an Element cannot contain spaces. For

example, INPUT CHO is not a valid name.

¢ The identifiers of an Enumeration and an Element can contain underline, but it is
not allowed to use 2 underlines continuously. Underlines cannot appear at the end
even. For example, INPUT_CHO is valid, but INPUT__ CHO and INPUT_CHO _ are

not valid.

¢ The identifier of an Enumeration and an Element cannot contain special

characters, including *, #, ?, \, %, @ etc.
e The data size of Enumeration variables is the same as INT data size.
Using an Enumeration Variable

After defining an Enumeration DUT, create the variables in the Global variable table
or local variable table or in function block variable table. Create a variable and select

the respective DUT type created as per requirement.
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Applications of Enumerations

After the Enumeration and variable are declared, they can be used in a POU. The
datatype of the variable POUEnum_Var0 is Enum_0. The initial value can be set by

the element name or values. The following figure shows the element name — Red.

Use “.” to assign the element for the enumeration variables. For instance, you can
assign Enum_0.Blue to POUenum_VarO0, the variable Enum_0 and execute the
instruction MOV; the defined element or value is the enumeration value and after the

execution of MOV, the value of POUenum_var0 is 1.

You can also perform numerical operations using the instruction + and set the value
to 1, POUEnum_VarOQ is incremented by 1 as the example shown in the above
figure. When the value of POUEnum_Var0 is 1, after executing the instruction +, the

value result is 2 and its element is Green as defined.

When running and monitoring the program, the enumeration variables will show their
current defined element names. For example, when the value is 1, the
POUEnum_Var0 is seen as Blue(1) as they are defined in the following figure. But if
the value of the enumeration variable is not in the defined element range, the value
is shown as it is; as the following example shows when the value is 11, but 11 is not

in the defined range, POUenum_Var1=11 is stated as shown in the following figure.
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1 Y&
POLBool var MOV
—I _ EN
] jout_ 1. s D-FOUEN. | MEL)
+*
- 'N - -
1 leoven -8 pr-eouen [ 1T

Change Enumeration to Structure

Change a DUT from Enumeration to Structure by editing “(“ and “)” to structure
names of STRUCT and END STRUCT as well as the element names from ENUM to
STRUCT format.

—| TYPEDUT_O:

( [=lTyPEDUT O:
EnumElement1 := 0, LJ|> STRUCT
EnumElement2 LTi Elementl : BOOL;

); END_STRUCT

END_TYPE —END_TYPE

Register Resource Allocation Setting

When compiling is executed, the system will automatically assign variables with
unspecified register addresses to the internal register addresses. External devices
cannot access this internal register address. Therefore, if external HMI or device
access variables are required, need to be allocated to D/M/T/C register address and

register resource allocation setting function.

You can set the register range for automatic configuration in the project in advance,
and different projects can have their own setting; in the global variable table, the
automatic configuration address can be executed, and the system will only use this
Devices within the range are configured, but if the number of variable symbols
exceeds the set range, an error message indicating that the device resources are

insufficient will be prompted.

For the description of the device address configuration, refer to the content of the

address configuration and initial value of the variable symbols in this section.
Follow these steps to perform the Register Resource Allocation setting.
To perform Register Resource Allocation setting

1. Go to Project Explorer > Controller Device > Auxiliary > Register Resource

Allocation to open Register Resource Allocation dialog.
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Register Resource Allocation

Register Range for Variables Auto-allocation Setting

Each specified register range will be allocated by the system for variable declaration, which is used for HMI
onnection.

Word Registers (D) [0 - 29999] Bit Registers (M) [0-8191]

~ ~ ~
100 - 29999 |, 300 [, ~ 8191 |,

w

Timers (T 100ms) [0-511] Counters (C) [0-511]

s0 |3 ~ 511 |0 50 ~ 511 |0

>

OK Cancel

2. In the Register Resource Allocation dialog, set the automatic configuration
range of the device (D/M/T/C).

3. Click OK to save the setting.

Note: To set the configuration range of various devices, various devices of different
models have their own range restrictions. When entering an address that is not

allowed, the system will prompt an error or automatically correct it.

Then, right-click any new variable in the global variable table, and select the Auto

=

Allocate D/M/T/C Address in the right-click menu or click on toolbar to

automatically configure the variable device address, as shown in the following figure.

@ Add Insert
+ Up Alt+Up
v Down Alt+Down
& Cut Ctrl+X
D copy Ctrl+C

Delete Del OR @ @ t M iu
Impaort C5V File @

Export CSV File

Remove Address
Delete unused variable ‘/

I Auto Allocate D/M/T/C Address Alt+B I

=)
.\!..

(] [¥]

BOOL and ARRAY OF BOOL data types will be automatically configured in the M
register; non-BOOL data types will be automatically configured in the D register;
TIMER data types will be automatically configured in the T register; COUNTER data

types will be automatically configured in the C register.
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8.2.2.4 Variable Table

There are two types of variable tables in DIADesigner.
¢ Global variable table

e Local variable table

Global Variable Table

Double-click Project Explorer — Global Variable > Default_Tag_Table to open the

Global variable table.

Project Explorer x | Controller 1 Default Tag Table x -
4 [Projectl ~
1=l Add Device ®
» A Network Configuration Class Name Data Type Address Initial Value Comment
< mi Controller_1 (AS332P-A)
4 Communication Setting
4 Device & Error Information

<& Hardware Configuration

[4]1/0 Mapping

[El Security Setting

4 % Programming

& Library Manager

4 @i Global Variable
= Default_Tag_Table
+1CANopen_Tag Table
«JEIP_Produced_Tag_Table
+JEIP_Consumed_Tag_Table
+1C_Tag_Table
4= OPC UA_Tag_Table

Local Variable Table

Local variable table in a POU is located at the top of the POU dialog.

Controller_ 1 Pou_1 X -
@ D b ]
Class MName Data Type Address Initial Value Comment
VAR Var_1 BOOL e v
VAR Var_2 BOOL e fleee - e w
- Q- it 2 -~ RE-H A B2 % nsert Decimal Place: |3 | |100% |v| =~ +
m ~

Adding a Variable

Follow any of the following methods to add a variable in the Global
Default_Tag_Table or in the POU local variable table.

e Click on the toolbar of variable table.

Or
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¢ Right-click the variable table and click Add

Or

e Press Insert key on the keyboard

Or

e Double-click the empty area of the variable table.

The following table lists the attributes of a Variable with their description.

Function Description
Class Select the class of the variable
Name Enter a name for the variable
Data Type Select the datatype of the variable
Address Select the address of the variable
Initial Value Select or enter an initial value of the variable
Comment Enter a comment for the variable

Variable Class

Variable Class drop-down list varies with the variable table created (Global / Local).

The items in the Class drop-down list box for a global or a local variable in a POU
are VAR and VAR_RETAIN.

Controller_1 Pou 3 X

®@® t v
Class
VAR
Scope:
[¥] vaw
Flags:
RETAIN

Name

LS101

Type
BOOL

The items in the Class drop-down list box for a POU of the function block type are
VAR, VAR _INPUT, VAR_OUTPUT, VAR _IN_OUT.
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Controller_1 Pou_1 x

@® + v

Class Name Type
VAR Var_1 BOOL

Scope:

VAR
VAR_INPUT
VAR_IN_OUT
VAR_QUTPUT

Variable Name

For DUT or Array variables, click B in the Name attribute to expand the sub-item

to edit the variable name.

Variable Type

Click B in the Type attribute to display the Data Type dialog as shown in the

following figure.

Data Type X
R T
® Base Type WORD
DWORD
Array Typs INT

DINT
REAL
User-defined Data Type STRING
TIMER
COUNTER
ARRAY

Function Block

OK Cancel

Select the Data Type of the variable needed as per requirement.
Variable Type — Base Type

Base Type variables are:

e BOOL

e WORD

e DWORD

o INT
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e DINT

e REAL

e STRING

e TIMER

e COUNTER

e ARRAY

Variable Type — Function Block

Select Function Block option in the Data Type section and then select a user-
defined function block or add the library function block in the Function Block
section. If the Data Type of the variable is a function block, a Function Block entity

will be generated.

Data Type x

Data Type
4 Function Block

Base Type FB_1
DFB_AirDewPoint
Array Type

®) Function Block

User-defined Data Type

oK Cancel

Variable Type — User-defined Data Type

Select the User-defined Data Type option in the Data Type section and then select

a User-defined Data Type in the User-defined Data Type section.
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Data Type
4 User-defined Data Type
Base Type Union16
Union32
Array Type DUT 1

Function Block

(@) User-defined Data Type

Cancel

STRING

If the data type of a variable is String, set the size of the String. The size of a String is
within the range between 1 character and 255 characters. The size of a String that you
set is the maximum number of characters in the string. Click the increment/decrement
buttons to increase or decrease the string size by 1. A String variable with size of 8 is

shown in the following figure:

Controller_1_1 PGM1 X -
Name Type Address Initial value Comment
VAR BatchName STRING(S) ] v
Data Type x
Data Type
’ BOOL
®) Base Type WORD
DWGRD
Array Type T
Function Black | DINT
REAL
Data UnitType | STRING
ARRAY
TIMER
COUNTER
Length: 8 (C
HeQ-ls it *~BD~F 2 <~ oK Cancel Decimal place |3 | | 100% [v] = =l—— +
[ & A

If the data type of a variable is ARRAY, select Array Type in the Data Type section.
In the Ranks and base type specification section, at present you may select up to
3 dimensional arrays, set the data size [0..n] and the data type in Base Type result

section displays the data type selected. An example of 1-dimensional array with INT

datatype with data size 3 is shown in the following figure.
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Data Type Ranks and base type specification
Base Type Dimension 1: 0 - |2
® Array Type Dimension 2: 0
Function Block Dimension 3: 0
Data Unit Type Base Type: INT W
Result

ARRAY [0,.2] OF INT

8] 4 Cancel

Address

Follow these steps to assign address to variables.

To assign address to variables

1. Enter the address directly in the field by keyboard entry.

Or

Click " to open the Reference Register dialog.
2. Select Register, Address and Bit Number.
3. Click OK.

A sample address of X0.0 is shown in the following figure.

Reference Register x

Please select address :

Register : Address : Bit Mumber :

W n Iy
k4 (¥ 0 (¥ 0 (¥

0K Cancel

Initial Value

To set Initial Value for a variable, type the initial value directly. For variable of BOOL
data type, it can be 0 or 1. For STRING data type, initial value cannot be more than

maximum data size characters. Characters do not need to be put in double quotes. If
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the data type of a variable is ARRAY, then upon clicking " in Initial value field, the

Reference Initial Value Setting dialog appears.

Reference Initial Value Setting x

Name Initial value | Type
b | 4 Datal ARRAY [0..2] OF INT
Data3[0] 0 INT
Data3[1] 0 INT
Data3[2] 0 INT

OK Cancel

Comments: Enter comments for the variables by typing directly.

Class Name Type Address Initial value Comment

VAR Data3 ARRAY [0..2] OF INT |~ |-~ - |2 3] . | Data from 3rd party device v

Variable whose data type is an ARRAY

If you want to use a variable whose data type is ARRAY in a program, the expression
format is ldentifier[Index]. The index is a decimal constant. If the programming
language in a project for a AS PLC CPU module is a Structured Text, the index can
be a variable. The minimum index value must be 0, whether the index is a constant or
a variable. The maximum index value cannot be larger than or equal to the number of
elements in the array. For example, if the number of elements in an array is 10, the
index value must be within the range 0 ~ 9. If the index is a variable, then the value of
the variable cannot be larger than the number of elements in the ARRAY. Otherwise

an error will occur during the operation.
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®

Class Mame Type Address | Initial val  Commer

VAR ARRAY [0.9] OFWORD |~ |- D3000 [ v
= Q-3 0t % ~ B~ T 44 Insert Decimal place (3| [100% [v - +
1 Haz} ~

M100
MOV
_—y
o1o0-{s 3

If you declare a variable whose data type is an ARRAY, you must select an array
type and set the size of the array. The number of elements in an array must be within
the range 1 ~ 512. A start device address is assigned to a variable whose datatype is
array according to the array type. Notice that the start device address is assigned to
a variable whose data type is ARRAY cannot be an SR device, an SM device, an E
device or and F device. Besides, an array composed of the devices starting from the
device assigned by you or the system and the number of devices in the array
conforms to the size of the ARRAY.

In the following figure, ARRAY][O0..2] of DWORD in the Type... cell Ary_0 indicates
that the array is composed of 3 elements and the array type is DWORD. The device
address in the Address cell for Ary_0 indicates the start device address is DO. As a

result, the array is composed of DO~D5 (6 WORD devices).

ARRAY[0..4] of BOOL in the Type...cell for Ary_1 indicates that the array is composed
of 5 elements and the array type is BOOL. The Register address in the address cell
for Ary_1 indicates that the start address is MO. As a result, the array is composed of
MO~M4.
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®

Class Name Type Address | Initialva, Comme

VAR Ary 0 ARRAY [0..2] OF DWORD (=== DO bl

VAR Ary_1 ARRAY [0..4] OF BOOL ™ === MO L™
I Q- + e BT 4 s nser Decimal place (3| | 100 % |+ _I_! IIIIII +
1 B 6

M200
omMov
| -
D100

2 fis]

When declaring a variable whose data type is ARRAY, set the initial value of the

variable.

Example: [1, 2, 3, 4, 5] in the Initial Value attribute for Ary_1 indicates that the initial

value of Array elements.

Class Name Type
VAR Ary_1 ARRAY [0.4] OF INT
VAR Ary_2 ARRAY [0.4] OF WORD

()| P

(W) | P

Address Initial value Comment
[1,2 3,4,5] Data from 3rd par... |V
[0,1,4,5,6] v

When the element is with a two-dimensional ARRAY or three-dimensional ARRAY in

the data unit type, the variable can use [n,n] or [n,n,n]. In the above example, the

element pt1 is with a three-dimensional ARRAY, the data type of the variable can be
vardut.pt1[1,1,1] to assign the element [1,1,1] from the ARRAY.

- Q== it 2~ -CTRE -3 5 F-12
H
MO
MOV
1 :
D100+ rdut.pt1[1.1.1]

Variable whose Data Type is a STRING

In DIADesigner, a STRING is composed of ASCII codes and the ASCII codes are

surrounded by double quotes. For example, “ABCD”, a variable whose data type is

STRING is generally used with an applied instruction. Refer to the Programming

Manual for more information.
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AS series controller supports the variables whose data types are STRING and the
data type of a variable of the VAR _INPUT class, the VAR_OUTPUT class or the
VAR _IN_OUT class in a function block cannot be STRING. As a result, if you want to
process a STRING in a function block, you can create the STRING as a global

variable.

When declaring a variable whose data type is STRING, specify the maximum size of
the STRING. The number of characters in a STRING is within the range 1 ~ 255 and
one character occupies 1 byte. The number of devices assigned to the characters in
a STRING must conform to the size of the STRING and one extra byte must be
assigned to the ending character in the STRING. If the last character and the ending
character is a STRING does not occupy the 2 bytes in a WORD device, the ending

character is assigned to another device.

In the following figure, the number in the parentheses in the Type attribute for a
variable whose data type is STRING indicates the maximum size of the STRING.
Besides, the characters in the Initial Value attribute for a variable whose data type is
STRING cannot be put in double quotes and the number of characters in the Initial
Value cell for the variable whose data type is STRING must be less than or equal to
the characters in the STRING.

Class Name Type Address Initial valu | Comment
VAR STRO STRING(4) - ] AB |~
VAR STR1 STRING(S) oo | agcoE |- v

= Q-3 it + -8 -0 | B~ % & . Inset Decimalplace |3 |100% [v] — =1

1 i) ~

MO

_| liau

"ABCD™{S. Df-STR_O

Modifying a Variable and Editing a Variable Table

To modify the attributes of a variable, edit the variable table directly. Variables can

be modified in the following ways:
o Modify variables in the variable table with the help of context menu.
Or

o Modify variables in Edit menu.
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Insert

At Up

OR

File |Edit

N
view
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Paste

Delete
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[ ]

trl+V

-

Del

Export

GESE JER=2W

g
=]
o
=1

AltsW A Find and Replace *

Alt+ShiftsT P Bookmark v

The following table describes the attributes in Edit Variables.

Item Function
Undo Undoing the previous action
Redo Redoing the action which has been undone
Cut Cut the variable selected
Copy Copy the variable selected
Paste Paste the variable which is cut/copied
Delete Delete the selected variable
Select All Select all variables.
Up Move the variable one level up
Down Move the variable one level down

Remove the Register Address Assigned to the Variables

Delete the address of variable table, whether the register is assigned by you or by
the system. After the program is compiled again, the system will automatically assign
addresses to these variables. Besides, only the device addresses in the variable
table selected are cleared, the device addresses in the other variable tables are not

cleared.
Remove the selected variable addresses by following any of the below methods.
e Select one or more variables from the variable table.

Or

¢ Right-click to open the context menu and click Remove Selected Variables
Address.

DIADesigner V1.13.0

254



A AELTA Chapter 8: Programming

& rdd Insert
Controller_1 Pou_1 X 5 up Ao
®® * W + Down Alt+Down
= J Cut CrieX
Class MName Data Type Address Initial Val
O Copy CrlaC
VAR Value1 BOOL ~ || X0.0 w
VAR Value2 WORD ~ |- DO ~

4
<

Remaove Selected Varible Addresses

Remove All Variable iresses In The Variable Table Alt+D

Delete Unused Variable

B Auto Allocate D/M/T/C Address Alt+B
Controller_1 Pou_1 X -

®@® -
Class Mame Data Type Address Initial Value Comment
VAR Valuel BOOL | v
VAR Value2 WORD ~ -+ DO w

Use the following method to remove all variable addresses in a POU.

¢ Right-click the variable table and press All Variable Addresses in the Variable
Table.

Data Type Address Initial Value Comment

Downloading Initial Values of the Variables

Set the initial values of a variable when they declare it. If a project is downloaded,

the initial values of the variables can be written into the devices assigned to the
variables. However, the initial values of the variables in a project are written into the
devices assigned to the variables only when the project is downloaded. If a controller
is disconnected or stops running and then starts again, the values of the variables in
the program in the controller will not be the initial values. To ensure that the values of
the variables in a controller are the initial values whenever the controller begins to
run, it is suggested that you should download the initial values of the variables.
Besides, when the online edit is executed, the system does not download the initial

values of the variables.
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Follow these steps to write the initial value of variable to a controller while

downloading a program.

To write initial value of variable to controller

1. Click Project Download after the program is compiled without error.

2. Select Initial Value feature.

3. Click Start Transmission.

(ol oo

: B

Start trarsmission

Exporting Variable Table

The variables created in a project can be exported as CSV files, which can be opened

in Excel. You can edit / manage the exported data.

To export variables, right-click the variable table, and then select Export CSV file in

the context menu.
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oo 1] -
@@ 4, oo
Class Name Data Type Address Initial Value Comment
VAR Var_1 BOOL vl v
VAR Var_2 WORD vl v
VAR Var_3 DWORE N - v
VAR Var 4 INT v et
VAR Var 5 STRING(1) ~: ¥
@ Add Insert
& Up Alt+Up
Qw3 *-B-F®E-% 5 @2 '_ Dorin At Do Insert Decimal Place |3 | [100% [v| ——t———— + @0
@ 4 Ca Ctrl+X R
._{MD M‘) O Copy Ctri+C
@ Delete Del
3] Import CSV File
[® Export CSV File |
Remove Address AltD '\@
Move to global variable table Alt+A
Delete unused variable
v
< >

There are two methods to export global variable table.

1. Menu bar

¢ Click Edit > Export to export the global variable table of the project that is

currently editing.

2. Project Explorer

¢ Right-click the project node that is currently editing and select Export in the

context menu.

Project Explorer
4 [I) Project20
9 Add Device

v A Network Configuration

4 WA Controller_1 (AS300N-A)
£ Communication Setting
& Device & Error Information

» ¢l Hardware Configuration

[ Security Setting

|

[@ Check '\

B compile F11 le

4 Unload culsu T ag. lable
0a ri+

I Up Type

* Download Ctrl+l

1 Online Ctrl+F4

¥y ation
v M@ M Aamemnies

| e [ g
©)

OR

| Eb Export
@] Import
&~ Find and Replace

3 Bookmark
PROG.

) 4 < Programming

X

peration Tool Window
Co

Software
Manual

etwork Configurati
troller_1 (AS300r
Communication ¢

' Device & Error I
' ke Hardware Config

(3] Security Setting

4 @ Global Variab
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Importing Variable Table

To import variables, right-click the variable table, and then select Import CSV file in

the context menu.

WL NTTIRE Controller 2 Pou 3 x -
®
Class Name Type Address Initial Value Comment
@® Add Insert
< >
Ak Q- - %] Import CSV File | Insezt Decimal Place 3| 100% |v| === |+
EH [# Export CSV File (o
MO
—

There are two methods to import global variable table.

1. Menu bar

¢ Click Edit > Import to import the global variable table of the project that is

currently editing.

2. Project Explorer

¢ Right-click the project node that is currently editing and select Import in the

context menu.

Project Explorer
4 [ Project20
[ Add Device
v A Network Configuration
4 W8 Controller_1 (AS300N-A)
€ Communication Setting
& Device & Error Information
} ¢ Hardware Configuration
Security Setting

[ 4 #Programming | [

4 §Global VariabM

. rile\n<w Operation Tool Window Guide
X
5] Cg
fove  Software
[ﬂj(‘(t Manual
ct20
B export Wi (:l1|.q\mti:n
5 ntr AS300N-A}
P Find and Replace \ Ervor Information
) Bookmark '8 fare Configuration
& Security Setting
4 & Programming
#] Import 4 & Global Variable
B Export \
@ Check
B Compile F11
% Upload Ctrl+U
* Download Ctrl+L
53 Online Ctrl+F4
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Arranging Variables

In the local variable table in a function block, the order in which the variables of the
VAR _INPUT class, the variables of VAR _IN_OUT class and the variables of the
VAR_OUTPUT class are arranged affects the order in which the operands in the
function block are arranged. To arrange the variables in the local variable table in a

function block, right-click a variable or use the Up/Down button and then move it up

@ :‘3 L =
Class MName Data Type Address Initial Value Comment
VAR Var_1 D4 b
@ Add Insert
VAR T4 o v
. 4 up AlteUp
v Down Alt+Down
J cut Cirl+X
D copy Ctr+C
@ Delete Del

#] Import CSV File
[# ExportCSV File
Remove Address Alt+D

Move bal variable table Alt+A

Delete unused vaniable

In the variable table of the function block, the arrangement order of the variables of
VAR_INPUT, VAR IN_OUT and VAR_OUTPUT affects the order of the operands of
the function block.

=5 2% R st B2

FB1_1
VAR_INPUT DO BOOL ~ —EN NOF—
VAR_INPUT DL_1 BOOL |- 1
VAR_IN_OUT DIO_O BOOL |- oo
VAR_IN_OUT DIO_1 BOOL v et
EEl] 8 iz 3 FE!

FB1
VAR_INPUT DLO EOOL o] —lm =
VAR_INPUT DI_1 BOOL & - S

Joi

VAR_IN_OUT DIO_1 BOOL vl doos
VAR_IN_OUT DIO_O BOOL v o0

Variables Filter

Input the text to be filtered in Variables Filter field at the top of the variable table.
The shortcut key for Variables Filter is CTRL + ALT + F.

Address nitial Value Comment

VAR Switch1 BOOL - MO - Comment for switch bt
WAR Switch2 BOOL e e -
WAR WValuel WORD e ===/ 100 i
VAR Value? WORD w
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Variables Filter helps you to filter the content by Name, Data Type, Address, Initial

Value, and Comment.

Controller_1 Pou_1

Switch1 BOOL
VAR Switch2 BOOL

Valuel WORD

< < < <
< < < <

Name Data Type Address Initial Value
Switch1 BOOL ~ |- MO

Switch2 BOOL w e v

8.2.3 Task

Every POU of the program type is assigned to a specific Task. Tasks determine the
order in which the POUs of the program type are executed or enabled. Task is like a

mission.
Managing Tasks in DIADesigner

In DIADesigner, not all the POUs of the program type in the project are executed. A
POU of the program type is executed after it is assigned to a Task and the Task
determines how the POU is executed. If a POU is not assigned to a Task, the POU
is taken as a general source code and is saved with the project, but not to be
translated into an execution code. Only the POUs of program type needs to be

assigned to Tasks, Function Blocks are called by POUs.

The characteristic of the IEC 61131-3 architecture is that a program is divided into
several POUs which can be developed independently. When all the POUs are
compiled, they are rearranged and combined into an execution code which can be
scanned step-by-step. The POUs are rearranged and combined to the tasks to which

the POUs are assigned.
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Task Management

In DIADesigner, a POU of the program type is assigned to a task. More than one POU
can be assigned to the same task and the order in which these POUs are executed
can be specified. Besides, after adding a POU of the program type, assign it to a

default task.

There are three types of tasks.
e Freewheeling

e Cyclic

e Event

Freewheeling Task

A POU assigned to freewheeling task is scanned back and forth. Because there is
only one freewheeling task in a project for a PLC, the POUs which are scanned are
assigned to this freewheeling task. However, there are 32 freewheeling tasks in a
project, which are numbered from 1 to 31. The smaller the task number, earlier the

task is executed. You can enable or disable a task during the operation.

A POU which is made with Sequential Function Chart (SFC) can only be assigned to
a freewheeling task. It cannot be assigned to an Interrupt task.

Cyclic Task

A POU of the program type which is assigned to a cyclic task is like a cyclic timed
interrupt subroutine. If the time when cyclic should occur is reached, the POUs
assigned to the cyclic task are executed in order. Besides, the number of the cyclic
tasks depends on the PLC selected. The number of cyclic sources that a PLC supports

is the number of cyclic tasks that the system has.
Event Task

There are several types of event tasks. For example, external interrupts, 1/O interrupts,
counting interrupts etc. Different PLCs provide different event tasks. You must make
sure of the conditional interrupt tasks which are supported by the PLC before they
assign the POUs of the program type to tasks. A POU of the program type which is
assigned to an event task is like an interrupt subroutine. If the condition of an event is
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met, for example, if the value of a counter reaches the set point, the POUs assigned

to the interrupt task are executed in order.

Tasks in Project Explorer Area

The POUs which are assigned to tasks are listed in the Task Manager dialog in

Project Explorer area. In Project Explorer, double-click Task Manager.

Controller_1 Task Manager x

@ Assign POU

Active Name
v Freewheeling (0)

Freewheeling (1)

Freewheeling (2)
Freewheeling (3)
Freewheeling (4)
Freewheeling (5)
Freewheeling (6)
Freewheeling (7)
Freewheeling (8)
Freewheeling (9)
Freewheeling (10)
Freewheeling (11)
(12)

Freewheeling
Freewheeling (13)
Freewheeling (14)
Freewheeling (15)
Freewheeling (16]

Freewheelin

K RREERREERREREEERRE R R R

Freewheeling (21)

®Z Expand Nodes =3 Collapse Nodes

Type
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling
Freewheeling

Freewheeling

Event

Interval {ms)

Unit

Priarity
0

~ e u B W =

) B )

Comment

Task Manager dialog displays the Tasks in controller. For AS controller, the tasks

applicable are:

e Cyclic

e External Input Interruption

e Hardware High-Speed Compared Interrupt

e Communication Interrupt

e External Interrupt

e High Speed Output Interruption

e Timed Interruption

All the tasks display with their names, type, event type, priority and comments.

Follow these steps to associate a program type POU to a Task.

To associate program type POU to Task

1. Click a particular task to which the POU has to be assigned.
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2. Click Assign POU in Task Manager dialog.

Or

Right-click a particular task to open the context menu and click Assign POU to

open Assign POU dialog. It displays the list of program type POUs in the device

which are not yet assigned to any task.

Controller_1 Task Manager x

(g8 Assign POU

Active MName

LN

<

Freewheeling (0}
Freewheeling (1)
Freewheeling (2)
Freewheeling (3)
Freewheeling (4}
Freewheeling (5)
Freewheeling (6)
Freewheeling (7}
Freewheeling (8)
Freewheeling (%)

JEEEREEEERE

G )

Active MName
™
v

%]

Freewheeling (11) Freewheeling

Controller_1 Task Manager x

et (2)

Type

F cﬁnll
eeliml =
Fréswheeling

Freewheeling

Freewheeling

e | Expand Nodes =3 Collapse Nodes

Event Priority
Assign POU - .

J o &

D Copy 4l C

- D

—  Paste

:'} Delete

Freewheeling
Freewheeling
Freewheeling
Freewheel:m:

Freewheeling

Freewheeling (10) Freewheeling

Enable/Disable
Enable all
Disable all

Move up

Move down

OR

3 Expand Nodes

Freewheeling
Freswheeling

Freewheeling

W]  Freewheeling (3) | Freewheeling

: Collapse Modes

Event

Controller_1 Task Manager X

“x!;
] Mamie

b | Expand Modes -3 Collapse Modes

Type Event

Freawhesaling ()

Freswheeling

< A ENRRLEIRLE &R RS

Frewe htcl-ng ]
Freewheeling (2)
Freewheslng (3)
Freewheeling (4)
Freewheeling (5)
Freewheeling (6)
Freawheeling (7)
Fraww heel ng ]
Freewheeling (9
Freewheeling (10
Freewhealing (11)

Freewhsseling (12)

"‘»\_ | rccu":cu:llng
M reew heeling
Fraswheeling
Freewheeling
Freswheeling
Freswheeling
Freswheeling
Freewheeling
Freswheeling
Freswheeling
Fraswheeling

Freswhesling

3. Select the necessary POU from the drop-down list and click OK.
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Assign POU

PGM1 ol

QK Cancel

The following figure shows the toolbar available in Task Manager dialog.

=

= Collapse Modes

g9 Assign POU | &) Move up (€] Move down ¥Z Expand Nodes

The following table describes the functions available in Task Manager dialog.

Function / Icon Description

Select a Task and click Assign POU to assign the POU to that

@ AssignPOU |

Select a POU assigned to a Task and click Move up one row

] Mowve up . .
icon to execute the current POU before the earlier one.

Select a POU assigned to a Task and click Move down one row

L Meve dewn 15000 to execute the current POU after the below one.

*= Expand Mades | Click to expand all nodes.

=

= Collapse Nodes | Click to collapse all nodes.

Arranging the POU Order

Arrange the POU order (order in which POU is executed in controller runtime), by
rearranging them with the help of Move up or Move down functions in the Task

Manager dialog.

Follow these steps to re-arrange a POU to be executed before another one.
To re-arrange POU

1. After creating several POUs, assign them to suitable Task in Task Manager.

2. Click a POU assigned to the above Task, for example, PGM_2.

3. Click D to re-arrange (make PGM_2 executed before PGM _1) the order as

shown in the following figure.
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(LGN EE S FELEG IS Controller_1 PGM_1 | Controller_1 PGM_2
& Assign PQ \ 3 Expand Modes -3 Collapse Nodes
Active Name (5 Type Event Interval (ms) Priority
4 v Freewheeling (0) Freewheeling 0 A
v PGM_1
) | v [pGM 2
v Freewheeling (1) Freewhee/M 1
W Freewheeling (2) Freewhee 2
v Freewheeling (3) Freewheeling 3
v Freewheeling (4) Freewheeling 4
v Freewheeling (5) Freewheeling 5
v Freewheeling (6) Freewheeling 6
v Freewheeling (7) Freewheeling 7
v Freewheeling (8) Freewheeling 8 v
< >
g9 Assign POU i:J Move down *Z Expand Nodes -3 Collapse Nodes
Active MName Type Event Interval (ms) Unit
p v Freewheeling (0) Freewheeling
» [PGM 2 |
v PGM_1
v Freewheeling (1) Freewheeling

Follow these steps to re-arrange a POU to be executed after another one.
1. After creating several POUs, assign them to suitable Task in Task Manager.

2. Click a POU assigned to the above Task, for example, PGM_2.

3. Click to re-arrange (make PGM_2 executed after PGM_1) the order as

shown in the following figure.

SMANNANANANAANNARN
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Controller_1 Task Manager X

& Assign POU | & Move up *Z Expand Nodes
Active Name Type
4 v Freewheeling (0)
v PGM_1
» v |PGM 2
v Freewheeling (1)
L Freewheeling (2)

Freewheeling

Freewheeling

Freewheeling

= Collapse Nodes

Event

Interval (ms) Unit

8.2.4 Symbol Configuration

The Symbol Configuration function is used to set or view the variable properties.

When a variable is both an OPC UA and an EIP variable, you can manage its

properties in Symbol Configuration without declaring two variables to distinguish

them.

OPC UA Symbol Configuration

Follow these steps to set global variables to have OPC UA property.

To set global variables to have OPC UA property

1. In Project Explorer, double-click Device > Symbol Configuration > OPC UA

Symbol Configuration.

2. In the Source selection dialog, click and select global variable.

Source selection x
4 Global Variables ~
Default_Tag_Table Var 1

CANopen_Tag_Table
far 2
C_Tag_Table Var_2

Var_3

Select All Reverse Select

QK

Cancel Select

Cance

3. Click OK.

The OPC UA property setting is completed.
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Controller_1 OPC UA Symbol Configuration X

@ @ Refresh A4
Edit OPC UA Symbel Configuration
Symbol
¥ 4 Default_Tag_Table
Var_1

Note: To delete the OPC UA property, single-select or multiple-select variables in

the OPC UA Symbol Configuration page and click on the toolbar to delete

them.
EIP Produced and EIP Consumed Symbol Configuration

If an EtherNet/IP data exchange table is set in the project and variables are enabled,
the variable will be automatically added to the corresponding EIP Produced Symbol
Configuration or EIP Consumed Symbol Configuration when the variable

selected in the global variable list is an EIP Produced or EIP Consumed variable.

Controller_2_EtherNet/IP_Data Exchange Table x
iz M

M Ethemet N .

M Serial Port S8 S8

B CANopen :ﬁ% :ﬁ%

As33aT A As33aT A
Ethernat_1
®®
No. | Enable | Tag IP Address Slave Name Master Register... | <-> | Slave Register/P...

yoo1 192.168.1.1 Controller_1  |v <

~

Controller_2 EIP Consumed Symbol Configuration X

Refresh ~

View EIP Consumed Symbel Configuration
Symbal
4 BEmENE

The symbol configuration will automatically update when EIP variables in the
EtherNet/IP data exchange table are canceled or changed. You can also manually
add or delete the EIP Produced and EIP Consumed symbol configurations. For

operation instructions, refer to OPC UA Symbol Configuration.
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8.3 Programming Language Introduction (LD, SFC, ST)

8.3.1 LD—Ladder Diagram

The Ladder Diagram (LD) is one of the programming languages defined by IEC
61131-3 and is widely used to create a PLC program. LD is a programming language
that represents a program by a graphical diagram based on the circuit diagrams of

relay logic hardware. The following figure shows a Ladder Diagram in DIADesigner.

1 a Title: Networki Network Name
Comments: START Network Commen: t

M2

— | 1/ A Ls) Coil (Set)

Contact Contact Logical
(Normally (Normally  operation
Open) Closed)

M2

R ) Coil (Reset)

2 B Title: Network2
Comments: Type comments here .
Comparison instruction Application instruction

> MOV
D51 DS oro2
D152

B Title: Network1
Comments: Type comments here ...
Contact (Rising-edge trigger)
M4

FFFFFF

Coil (Out)

Contact (Falling-edge trigger)

8.3.1.1 Add LD Program

Select LD (Ladder Diagram) in the Language field in Add Program dialog while

creating a POU of program type or function block type.

Add Program X

Name:
[Poun |

Language
LD (Ladder Diagram) ~

/| Assign POU

Type:

oK Cancel

The environment in which a LD POU can be edited is shown in the following figure.

In any POU dialog (program type or function block type), there are two areas.
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e Local Variable Table area

e POU Working area

The table in the upper part of the LD POU dialog is a Local Variable Table and the
lower part is POU Working Area. After a LD POU program editing dialog is opened,

the corresponding toolbar appears in the DIADesigner dialog

created by default.

. A blank Network is

Data Type Address

Local Variable Table

Initial Value C

omment

1k~ L)~ =~ i it

.m

teB DR E-& A W

Insert Decimal Place

POU Working area

3((100% |v| —=t

LD Toolbar

After the POU dialog is opened, the toolbar for editing the ladder diagram appears.

& A
= O ==~ il it - - s, Insert Decimal Place: | 3

100 %

The following table describes the functions in LD POU dialog.

Function / Icon Description
I Contact (Normally Opened)
1 Contact (Normally Closed)
4 Contact (Rising-edge)
fe| Contact (Falling-edge)
|2 Contact (Inverse Rising-edge)
|| Contact (Inverse Falling-edge)
yp Insert Parallel Contact (Under)
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Function /Icon Description

dh Insert Parallel Contact (Above)

0 Coil (Output)

0 Coil (Set)

(&) Coil (Reset)

" Coil (Not)

Note: The function works only for certain devices.

i Insert Parallel Coil (Under)
iy Insert Parallel Coil (Above)
- Jump
= Insert Parallel Jump (Under)
= Insert Parallel Jump (Above)

+ Insert Network (Under)

t Insert Network (Above)

Trigger (Rising-edge)

. Trigger (Falling-edge)

= Trigger (Not transition)

s Insert Parallel Trigger (Under)
ta Insert Parallel Trigger (Above)

FB Trigger (Positive Transition-sensing)

. FB Trigger (Negative Transition-sensing)
hes Insert Parallel FB Trigger (Under)

ta Insert Parallel FB Trigger (Above)

2 & and Logical Operators

r Show / Hide Network Comment
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Function /Icon Description
= Show / Hide Register Comment
S Mode of display — Variable, Variable and Address, Address
k< Enable / Disable Selected Networks
A, Enable / Disable all Networks
k. Insert an Instruction/Block
T Insert an Execute Block
La Select Instruction/Function Block
o Insert Parallel Instruction (Under)
% Insert Parallel Instruction (Above)
= Label
My Toggle Bookmark
a Previous Bookmark in Tab
. Next Bookmark in Tab
g Clear All Bookmarks in Tab
8.3.1.2 Edit LD

Networks in a Ladder Diagram

A Ladder Diagram consists of Networks. Every Network is an independent program.

There is no limit on the number of objects which can be inserted in a Network in

DIADesigner and therefore there is no mark which is used to connect two Networks.

Network names display in Ladder Diagram in DIADesigner. The color at the left side

of a network indicates the state of the network. A network can be enabled or

disabled and a network can be selected or unselected. By default, the Network

created is activated. To disable a network, select them and click to disable

them. Click again incase to enable the disabled network.
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M":H:""""’

va"'r-ﬁ—

ADOE (=] [

M

|

E SR

1 = Title: Network
Comments: Type comments here Metwork is unselected
and enabled
X0 ¥0.1 MO
| |1 | s
—l | | . )
= Title: Network2 _
Network is selected
Comments: Type comments here and enabled
1.0 1.1 Y01
| I | /1 '
[ 1 t" [ L )
: B Title: Network1
Comments: Type comments here . . Network is unselected
and disabled
0.0 X0.1 Mo
| | | '
| 1 | A )
= S Title: Network2
e Comments: Type comments here . Network is selected
and disabled
1.0 X1.1 Y1
| | | /] '
[ | /" | A )

Color of the network number indicates the enable / disable and selected / unselected

network as mentioned in the following table.

Network Color
Selection Enable / Disable (Left Side)
Not Selected Enabled White
Selected Enabled Blue
Not Selected Disabled Gray
Selected Disabled Dark Gray

Add Network Below the Current Network

When creating a POU of program type or function block type in LD language, a blank

section will be inserted in the POU dialog by default.

If you want to insert a network below the current network, select the network and

+

click on toolbar.
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Add Network Above the Current Network

If you want to insert a network above the current network, select the network and

click on toolbar.

¥ O,_,,*.v,vrx,%. % A 1 ()Ea Pt P RE AR A
] ¥
I . »
— == -
o W
— —( D

Selecting Objects

When single-selecting individual contacts / line segments / line areas / objects in the

LD language, the selection will be displayed with a red frame or a red line.

H
Mo 1.0
| 1 ( )
| I |

7 1 Oo—?7?
T 2

CMP

If you want to select many networks, hold down Ctrl key on the keyboard and click

the networks. You can also select a range of networks by pressing Shift key on the
keyboard, clicking the first network within the range and the last network within the

range. Copy and paste the selected networks, and the copied networks will be

inserted above the current network.
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nsert Dacimel Plac= 3 [ |100% ||| ——1———+
Creating a Contact and Coil
Ladder Element Description Representation

x0.0

Normally—Open Contact (NO) - H
X0

Normally—Closed Contact (NC) H/H

Contact

M

Rising Edge—Triggered Contact (RE) HeH
MO

Falling Edge—Triggered Contact (FE) _{ H}_

ouT HC -.)
M
M

RESET (R

Inserting a Contact and Changing a Contact Type

After you make sure of the position in which a contact is inserted, click on

toolbar.
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O~k Wit +~3

52

After creating a contact, drag the contact to different locations as shown in the above

figure.
¢ Insert right side / left side contact
e Parallel above / under contact

The new position in which it can be inserted is shown by the arrows in those
positions. Position the cursor on the arrow, so that the arrow appears in yellow color.
Release the cursor to insert the LD element in that position. The inserted element

can be dragged to a new position as shown in the following figure.
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To change a contact type to a different one, right-click a contact and select the

contact type from the context menu as per requirement.

Contact (Mormally Opened]

Contact (Mormally Closed)

Cut
Copy
Paste

o
% Delote

3 Imstruchion Manual

1A
14
W Contact (Fa ling-edge)
o
o

Contact (Reing-sdge |

Ctrl+X
Ctr+C
Cirl+Y

Dl

YF' Insert Parallel Contact (Under)

b Insert Parallel Contact [Above)

DIADesigner also supports the changing of Contact Type by keyboard. Select the

contact by Arrow key, then press Space key. Select the type you want to change by

Arrow key, and click Enter. The contact changes to the desired type.

Contact (Normally Closed)
Contact (Rising-edge )
Contact (Falling-edge)

B
Var 1 Var_2

>

Click left key

OR

Click Arrow then Enter
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Inserting a Coil and Changing a Coil Type

Select a line, a contact, a coil or an applied instruction. After you make sure of the

position in which a coil is inserted, click on toolbar.

=~k 0t *-B-F =

™)

TR IEFERAI AR I &

() Coil (Output)
{8 Coil (Set) ‘\@
{f Coil [Reset)

1} Insert Parallel Coil (Under) e

Y% Insert Parallel Coil (Above)

W

| ——D

To change a coil type to a different one, right-click a coil and select the coil type from

the context menu as per requirement.

H
l"”’»=
J

B

X1.0 777
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DIADesigner also supports the change of coil type by keyboard. Select the coil by

Arrow key, then press Space key. Select the type you want to change by Arrow key

and click Enter. The coil changes to the desired type.

Var_1 Var 2 | {5} Coil (Set) OR
D ® Coil (Reset) mizzdy  Click Arrow then Enter
H
Var_1 Var_2
=D

The LD diagram will have different results depending on the selected position and

keyboard input. When clicking the entire network and entering LD, AND, or OR, the

action is to add a contact.

H
u_{??? ???)
4

@5 LD, AND, OR

<

H
?27? ?27? ?2?7?
1 L 1 7~
L L. . )

Change the selected line segment by the arrow keys on the keyboard and enter OR

will have a different contact parallel mode.

7?7

~
L\

7?
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Vertical Operation

DIADesigner provides intuitive way to add or remove vertical line in LD logic.
Follow these steps to add vertical line.

To add vertical line

1. Click the horizontal line of logic.

2. Drag & drop to the next side of horizontal line to connect between both horizontal

lines.

warl o ] i

] | 1 1

[ Ll B | (ti")
a2

"I
U4

i

Varg il
| | | |
1 11

Follow these steps to delete vertical line.
To delete vertical line
1. Click the vertical line.
2. Press Delete.
Or

Right-click to open context menu then click Delete.

DIADesigner V1.13.0



A AELTA Chapter 8: Programming

Using Address, Variables and Constants in a Ladder Diagram

After you click ??? above an object inserted in a network, type an operand. Operand

can be a Variable or Address.

B /9

7 77

Click ??? on any LD element and enter a Variable name or Address. Address can

be typed directly. In case of Variables, there are two type of assignments.
¢ Assigning Variables created previously.

e Enter a Variable name and declare it.

Assigning Variables Created Previously

When typing on the keyboard, the system automatically brings up the keyword menu
to list the declared variables. Use the mouse to click or press the up and down keys

of the keyboard to select the previously created variables.

Controller_1 pgm36 %
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Enter a Variable Name and Declare it

Enter the new variable name on the keyboard, and press Enter key on the keyboard

after the input is completed, and the variable declaration dialog box pop ups to

create a new variable.

I :E'£5

= .
L5101 L

Hame Aidress

Additional Remark

If you want to use constants in a Ladder Diagram in DIADesigner, the constants

must be represented in the following ways.

Decimal value: 23456 (a value which is not preceded by any mark is regarded as

a decimal value)

Hexadecimal value: 16#5BA0 (a value which is preceded by 16# is regarded as

a hexadecimal value)

Octal value: 8#55640 (a value which is preceded by 8# is regarded as an octal

value)

Binary value: 2#1011 (a value which is preceded by 2# is regarded as a binary

value)
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e String value: “XYZ” (a value which consists of characters and inserted in double

quotes is regarded as string value)
e Boolean value: AS PLC SM400 (NO Contact) or SM401 (NC Contact) is used.

If you want to use a variable whose data type is ARRAY, the expression format is
Ary[...] (Identifier[Index]). An index should be a decimal constant, less than the size
of the Array and should start from 0, supporting up to three-dimensional array and
separated by a comma. For example, Ary[1,2,3]. Since the Ladder Diagram (LD)
doesn’t support variable type index, the indexes in a ladder diagram cannot be

variables.
Typing Instructions
Add instructions to a Ladder Diagram by typing instructions. Do the following.

1. Select a position in which an LD object you want to insert.

H

X0.0

D
»

2. Type an instruction. As soon as the instruction is typed, a box which can be
edited appears. After the typing of the instruction is complete, press Enter key on
the keyboard or click OK at the right side of the editing box.

Please type in instructions here:

OUTYD.0 -4+— [FEERS] OK Cancel

4

H

— D

To insert a NO contact, type “A” followed by address and click OK in the editing box.
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Please type in instructions here:

AX01 4— OK Cancel

N 4

H

- . .

To insert a NC contact, type “B” followed by address and click OK in the editing box.

H

X0.0

3

Plzase type in instructions hare:

B X0.1 <— [FEER)] oK Cancel

N 4

H

| ; _

The ladder diagram can use P, N, and / to toggle the contact type. Do the following

after the contact object is inserted.

e Press P key on the keyboard to toggle to the Rising-edge type. Press it again
to toggle to the Normally Opened type.

e Press N key on the keyboard to toggle to the Falling-edge type. Press it again
to toggle to the Normally Closed type.

e Press P +/ keys on the keyboard to toggle to the Inverse Rising-edge.
e Press N +/ keys on the keyboard to toggle to the Inverse Falling-edge type.

e Press the / key on the keyboard to toggle to Normally Opened. Press it again
to toggle to the Normally Closed type.

DIADesigner V1.13.0

283



A AELTA Chapter 8: Programming

The ladder diagram can use S and R to toggle the coil type. Do the following after

the coil object is inserted:

e Press S key to toggle to the Set type. Press it again to toggle to the Output
type.

e Press R key to toggle to the Reset type. Press it again to toggle to the Output
type.

Inserting Applied Instructions and Function Blocks

The applied instructions and function blocks in a ladder diagram in DIADesigner are
represented by blocks. The pins of a block representing an applied instruction
include the pins corresponding to the operands specified in the applied instruction
and an EN pin. The pins of a block representing a function block include the pins
corresponding to the variables declared in the function block and an EN pin. The EN
pin of a block representing an applied instruction or a function block is connected to
the logic state preceding the EN pin. If the logic state connected to the EN pin of a
block representing an applied instruction or a function block is ON, the applied

instruction of the function block is executed.

The pins of a block representing a function block include an ENO pin whereas the
pins of a block representing an applied instruction do not include an ENO pin. An
applied instruction can only be put at the end of a network in a ladder diagram and
cannot be followed by any object. Besides, type a function block instance in the box

above a function block.

Function Block: APL

FE1_INSO

FB1 MOV
EN ENO/ EN
M1—{IN_1 oUT_1-Mm2 S DI-D1

Insert an applied instruction or a function block in a ladder diagram in DIADesigner in

one of the following three methods.
Method 1

Unfold the APIs section or the Function Block section in Project Explorer and find
the item which is inserted. Select the item and drag it to the position in which it is

inserted.
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Function Block

Project Explorer * % Controller_1pou_1 X
4 [ Projectd

191 Add Device ®
A Network Configuration ass MName Data Type
4 WD Controller_1 (AS332T-4A) AR FB_1 BOOL

&% Communication Setting

& Device & Error Information

4 8 Hardware Configuration £
%Conﬁgurehon H=Q-wa~-3 It t-B-FRE-,. Inse]
& Parameter Setting
Iz Security Setting L #

4 & Programming

i3 L M
_a Library Manage

v & Global Varizble
4l User-defined Data Type

(G Task Manager

a2 Program /

L) pou_1
4 1 Function Block — ‘.:‘\

LiFB1 e

B C resource

| A
Add a Variable to POU X
Class Name Address Comment
VAR B2 v
Declare Local/Global Vanable Table Data Type Initial Value
pou_1 ~|| | FB_1 bl |
Cancel

S
FB1_INSG Fa
F_ING1 B
Ihe {3 e e e 4 - ™7 A -3 J el plce -
; 4
1]
Ty FI_NS1
. :
! -E 5 & ]- “I.
¥
2]
e FE1_ING1
FE1 MOV
—{ II EM EnO) N
vl IN_1 OUT_1fue 27 -

Note: When the mouse cursor is held over an instruction in the toolbox, a description
of the instruction will appear.
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Method 2

Click the position in which an applied instruction or a function block is inserted, click

E_ on toolbar to insert an empty block. Enter an instruction or function block name
in the added block.

=== 4 |t *-B~- = u;.g,;a'inm-l:l 4 Overwrite Decimal plac
¥
B
e FB1_INS1
FB1
—| | N ENG)
-1 ouT
H
e FB1_INS1
[ 1 FB1 ! 777 I
1 | EN ENO)
Please type in instructions here:
M::nv'd— QK Cancel
132)
X0.0 FBI_INS1
o l [
| | L .- -
I s = S
Method 3

Click the position in which an instruction or a function block is to be inserted and type
the applied instruction or the function block definition. The pop-up instruction input
box will display the candidate list the syntax format (the applied instruction and the
function block diagram are case-insensitive). After typing of the applied instruction or

function block definition is complete, press Enter or click OK.
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@, Please enter instruction here:

| g 0K Cancel

[API] MOV(S, D)

=& MOVBP
=& MOWVP

MoV

?777s oj—77?7?

To insert a function block, type the function block definition and you cannot type the
operands specified in the function block. If you want to insert an applied instruction,
you must type the applied instruction, and you can type the operands specified in the
applied instruction. Do not have to type all the operands specified in the applied
instruction. The system assigns the operands typed to the corresponding boxes

and ??7? appears in the boxes where there are no operands. Besides, if the
operands typed include variable which is not declared, the Add a Variable to the
POU dialog appears after pressing Enter key on the keyboard. Refer to the

instruction manual of each model for detailed instruction syntax.

=

D Please type in instructions here:

MOV DO D1-4— |E2285] OK Cancel

D D1

Right-click Function Block to open the context menu. The variable of this function
block pin can be generated by the Auto Generate Symbols function. Select
Generate by Default to generate the variables with a combination of FB name + pin
name or select Input Words by Prefix to generate the variables with a user-defined

prefix.
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FB_1
DFB_AirDewPoint 1
N ENO E"DFB_AirDchoir;‘
J Cut Ctrl+X ind— Var_1—{DryBulb DewPoinf|-Var 4
D Copy Ctrl+C Var_2—{RelHumidity ErrCoda—Var_§
dej—... —ressure
[*] Paste CieV | ] i
@ Delete Del jmm
@® Go To Definition

Auto Generate Symbols » Generate by Default

Input Words by Prefix

FB.1
% DFB_AirDewPoint

——N ENG——
FB1_1-jpryBuin DewPoini—FB1_:

.
Words by Prefi

FB 4

Cancel FB1_2-jRelHumidity ErCodg—FB1_5

FB1_3-Prossure

Creating Comparison Contact

An example of a Comparison Contact in DIADesigner is shown in the above figure. >
in the block represents a comparison type. 81 and S2 are objects which are compared.
The data format which is accepted depends on the comparison type. Q can drive a

coil or connect to a contact in series.

Do 51
O1—52

The comparison contacts in a ladder diagram are similar to general contacts in that
they can be connected to other contacts in series or parallel, as shown in the

following figure.

X0.0 MO

- | :
Do—51
D1—52

'
p—

A

Do—S1
100-{52

A comparison contact can be inserted not only in one of the three ways described in

previous section, but also by following steps.
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To insert comparison contact

1. Click a line or contact or an instruction.

2. Click EI on toolbar and then select a type of comparator.

- O-m-w t-[a]eme-.
.
i
Eied
H-0-c-wit +-Biee=.
& B e
|
792 .
I:I D&
D
o
=

-
»>=
<=
D=
< b=
h=0Q-- it - -FRE-Z A4 8-
2]
777
_| I— o
77751

3. Type the Variables or Address for the S1 and S2 pins.
Inserting a Block Logic Instruction

To take the operation result of a block as a condition of a rising edge-triggered
circuit, you traditionally must create two networks in a ladder diagram. However, you

can combine two networks by means of using a block logic instruction.
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M0 M2

—{r——(D

3]
%S—H—(d
-

3]

B
MO M2 M2
I ! f +—D
M1 }J

The following table describes the block logic instructions available in DIADesigner.

Representation | Instruction Function
Click to insert Positive Transition Trigger. When
+ NP the block preceding this block logic instruction is
turned from OFF to ON, the output device is ON.
Click to insert Negative Transition Trigger. When
% PN the block preceding this block logic instruction is
turned from ON to OFF, the output device is ON.
Click to insert Not Transition Trigger. The
operation result of the block preceding this block
S INV
logic instruction is inverted and the inversion result
is sent.
Click to insert a Parallel Trigger in parallel under
n NP- .y .
the existing line or contact.
‘A NP Click to insert a Parallel Trigger in parallel above

the existing line or contact.

Refer to the programming manual of each model for the instructions of FB_NP and

FB_PN.

Insert a block logic instruction by following methods.

e Clicking the respective icon on toolbar

e Typing the instruction

Clicking Respective Block Logic Instruction from Toolbar
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n-{)w:-uuun~ﬁzg

. <
MO M2
I .
11 | -
\H * |

b 4

UG AE-AE ' 14 | EAN =B

+ Trigger (Rising-edge )

+ Trigger (Falling-edge) @

2= Trigger (Not Transition) —I:I—
¥ Insert Parallel Trigger (Under)

'+ Insert Parallel Trigger (Above)

A 4

=]

B
MO M2
| | | |
LI
L{Ml}_

Typing Block Logic Instructions

H
Plzase type in instructions here:
|m| NP oK Cancel
L L=
M1
| |
L
H
MO M2
| | | | R
L 1T 98]
M1
| |
L

Block Series and Parallel

To add series or parallel operation to a block, you can right-click the block and select

Insert Contact (Left) or Insert Contact (Right) or Insert Parallel Contact (Above) or

Insert Parallel Contact (Under) according to your requirement. The following figure

shows an example of inserting a contact (right) in a block.
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Varl Var2 VaiT Varg

1 | 1 L I r

) 1 1 I i \h )
Vard Vard

] [ | 1 I

' 1 )

Vars Varé

Insert Contact (Right)

WVarl Var2 WVar7 Vard
1 1 1 1 1 1 rd

L} ] 1 I L} ] “. )
Var3 Vard 7

i I O—

Vars Varé

1 1 1 1

Block Copy and Paste

To copy a block and paste it, you can copy the block, as shown in the following

example, to copy two contact objects.

B
272 77 72?7 m
[ 1 I ] I s
r 1 T 1 L] \ )
277 277
\—4 Lo »J

Then, choose to paste it to the right or below the desired position.

-0~ w1 v 4

t 2B EERE AR

e

1 1

™

Contact (Mermally Openad)
Contact (Mormally Closed)
Contact (Rising-edge )

Contact (Falling-edge)

Contact (Rising-edge Non-active)
Contact (Falling-edge Non-active)
Cut Ctrl+X
Copy Cirl+C

D ¥ === = =

Paste to Right Ctrl+Alt+R

Paste to Bottom Ctrl+Alt+D

g = < @t

Delete Del

Inzert Parallel Contact (Under)
Inzert Parallel Contact (Above)

Instruction Manual F1
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The following figure demonstrates pasting the copied block on the right of the

selected contact.

B
7 nr " "t L kiis
I |} I — — )
LLL i
L —o J

The following figure demonstrates pasting the copied block below the contact.

B
kiid kil i m
I 1 | 1 r
r LI | 10 L8 )
e T mn 77
I 1 1 1
r LI} LI} 1

Note: Paste to Left can be selected only when the coil is selected.

Creating Multiple Outputs

If you want to create multiple outputs, insert a coil or an applied instruction first. After
this, insert multiple outputs from toolbar or from the context menu of the output

coil/applied instruction.

Clicking Multiple Output icon on Toolbar

il
M M2 M10
— | o —D
M1
— =
W
||--w- vt -T RECR AR
O ol ypu)

& Coil (5et)

y M10
{® Coil (Reset)

£7 Insert Parallel Coil (Unden 24—
L) Insert Parallel Coil (Above) ‘\
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Selecting Multiple Output Coils from Context Menu

1]
MO M2 M10
— | {1 |'(ED
M1}J .\e
—
A 4
H
MO M2 M10
_| I I I (‘r‘?) Coil (Qutput)
M & Coil (Set)
_| }J ® Coil (Reset)
_F cut Ctrl+X
+ & [} Copy Ctrl+C
= Paste Ctrl+V
@ Delete Del
o £} Insert Parallel Cail (Under)
i %¥ Insert Parallel Coil (Above)
1]
MO M2 M10
— | [ ] C D
M1}J \_(??"
— WD)

Putting a Label

If you want to use a jump instruction, put a label on the network to which the

execution of the program jumps. A label is put at the top side of the network.

||| LABELT: |

il

— —C )

Follow these steps to insert a Label in an LD Network.

To insert Label in LD Network

1. Click the network at which a label is to be added.

2. Click on toolbar or in the context menu.

3. Enter Label name.

4. Press Enter key on the keyboard after a label is typed. The system automatically

puts a colon at the right side of the label.
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' g - . R
D ES-%4 8= insert Decimal place | 3| | 100% | —=1

b

L
v imip O

$ Enable / Disable Selected Nebwarks Crl+Shift<E
3 Label Cirl = Shift-B
{ F Cut Tl
Copy Cirl+C
= Paste Cirl+ ¥
‘; Dalate Dl
Baokmark '

24

I LABELT: g ?.:}

| —C )

Editing Title and Comment

In Ladder Diagram in DIADesigner, you can not only make comments on Variables
and Address, but also add descriptive titles and comments on the Networks. Click
I above Networks to expand Title and Comments boxes to enter title and

comments.
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@

IO -t -~ RE-
B Title: Enter itle here. .
CommentsiEnter comment here. 4—
X0.0 Y0.0
X0.0 S0

Ih= ()= = 4 [t ‘v'vﬁ_ﬂ_'q’l:vﬁoaotlvl:l‘ Insert Decit

H Title: Network1
Comments: Solenoid Valve 101 is controlled based on Limit Switch 101 status

X0.0 Y0.0
LS104 SW101

— —C )

Show / Hide Title and Comments on a Network

After clicking on toolbar, all the titles and comments on the networks of the

current POU will show / hide.

|||(:||-p.| i i =P E ||'|.:"""'"-'-HH"'{-)’{AI-

f Wik Mipbasaricl
08 Yo COTRENTIN. Trest, bt STl Sobrad aive 101
Laat i FeT] L]
LEHA i

>

Click the same icon once again to hide them.

||-I:].-_---l1" H'l::l"-"d-f"-.'rﬂ

Tithe: Wefworkl IE

COMmanEn: The, boetwork scivanet 10 200 o0

fT vas LSt SVI01
L EROT
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Editing the Comment on a Variable in LD Element
You can select whether to display the comments for variables or registers. On the

toolbar, click to display the comments of variables in the LD program and click

to display the comments of registers in the LD program.

b~ Q-~w=-lklt +- - BEF D& & II'()-E'MIMi')'ﬁlEl,Eﬂ:","E':ﬁci
H [> H
varl ard comment] comment2
|—CD) vari var2
e ()

To hide the comments, can click the same icon once again.

b= O-o- it +-5- B2 % & 4 - O-o-lkit +-0- B[R] 524
H H

vari var2

e ()|

comment] comment2
var var2

1l—(l:D

After clicking the comment position above a variable or register name, type a

comment in the box which appears. Press Enter after the editing is complete.
Network Folding and Expanding

When you edit many program networks, some of the networks can be folded to have

a simple display, which is convenient for the program query. Pressing ¥ at the
header in the unfolding network can fold the network, and the folded network only

displays the program heading.
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B

Title: Launch all

Comments: Launch data exchange function.

M1 SM1167

(s>

Title: Launch Mo.1
@ma: Launch data exchange table No.1.

SM1168

s

= Title: Launch Ne.2
Comments: Launch data exchange table No.2.

M3 SM1169
—Ar—(s )
! ME! Title: Launch all

Comments: Launch data exchange function.

SM1167

—|M']—( s)

Title: Launch No.2
Comments: Launch data exchange table No.2.

SM1169

P8 )

- Launch No.1
2 [S]

On the other hand, pressing E at the network header in the folded network can

expand the network again.

If you would like to fold all the networks, right-click any network and click Folding All

Networks in the context menu, then all the networks can be folded, as shown in the

following figure.

B Title: Launch all

Comments: Launch data exchange function.

2
M1 M:BS

2 e Title: Launch ;‘ e

Comments: Launch .

Title: Launeh 0 copy
Comments: Launch : Pacte

Launch all
Launch Ne.1
| 3 Launch Mo.2

I & Folding All Networks
M2 SN & Folding All Disabled Networks i

ﬁ B o “|t

If you would like to fold all the disabled networks only, right-click any network and click

Folding All Disabled Networks in the context menu, then all the disabled networks

can be folded, as shown in the following figure.
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Title: Launch all
Comments: Launch data exchange function.

2

Comments: Launch data ex

Jump

Enable / Disable Selected Networks Cirl+Shift+E

22‘.‘1

Expanding All Networks

Folding All Networks

Folding All Disabled Networks w®, I
abel CirisShift+B %
Cut Cl+X @

Copy Ctrl+C
Paste CtrisV

}E'}E-JJ.'-

SM1168 |
—I —Cs)
b =] Title: Launch No.2
Comments: Launch data ex

SM1169

—IPI—(Q)

Delete Del

Bookmark

& Title: Launch all

Comments: Launch data exchange function.

l!.'_ll_‘.kﬁln

SM1167

‘—( s)
2 > Launch No.1
[ b Launch No.2

Right-click any network and click Expanding All Networks in the context menu,

then all the folded networks can be expanded at once.

Insert Execute Block

When writing the LD program in the ladder diagram POU, use this function to write

the ST program at the same time and monitor and edit the execution block program

online. Follow these steps to insert an execute block.

To insert execute block

1. On the toolbar, click the arrow icon next to
Block.

, and then select Insert Execute

= Q=== 4 4 * ~B -~ 2 &~ 3 W=

W Insert an Instruction/Block

%, Insert Execute Block

Lg Select Instruction/Function Block
¥ Inzert Parallel Instruction (Under)

= Insert Parallel Instruction (Above)

2. Click the input box of execute block (the same as the instruction editing dialog in

ST POU) and enter the instruction.
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(b O~k it +-B-BRE-BR 8 5 -2

53]
Var1 EXECUTE
1 1
1 1 N

'= |IF. REPEAT WHILE FOR CASE 100% |v| —=F

|

[ s BT . S ) Y S L T
[ il

IF d<e THEN
f£f:=1;

ELSIF d=e THEN
f£f:=2;

EL3E

f£:=3;

ND_IF;

E
o

After inserting an execute block, you can move it and resize it. Do the following.

e Press and drag the execute block to the desired arrow position.

IR NERAINIIERE R =

A Mo EXECUTE
| | N

v nter 5T code
BTE...

e Press and hold the border of the execute block, and then drag it to the

appropriate position and release the mouse to adjust the size of edit area.
For more information, refer to ST—Structured Text.
Note:

e The execute block is only supported in DIADesigner version 1.4.0 and later.
Earlier versions of DIADesigner cannot open POU projects with execute blocks.

You can update the DIADesigner to the latest version in DIAInstaller.

e The debug mode is not yet supported in execute blocks and cannot place break

points. Break points can only be placed on objects in the LD POU.
Network Continuous Paste

In the ladder diagram, use the network continuous paste function to paste networks

in batch and set the increment value for the element address in the network.

Following these steps to paste networks in batch.
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To paste networks in batch

1. Right-click the network to be copied, and then select Copy.

2. Right-click the network to be pasted continuously, and then select Network

Continuous Paste.
3. In the Network Continuous Paste dialog, you can:

e Set the Number of Continuous Pastings to paste the networks

continuously.

e Set the Increment Value, the element address will increase according to the

set increment value.

You can also click Increment Value Batch Setting to set the increment value in
batch.

4. Click OK.

The copied network is pasted continuously according to the setting.

8.3.2 SFC—Sequential Function Chart

The Sequential Function Chart (SFC) is one of the five languages defined by IEC
61131-3 standard. It is a powerful graphical technique for describing the sequential

behavior of a control program.

A Sequential Function Chart and its corresponding flowchart is shown in the
following figure. The main components of a sequential function chart are the Steps
with associated Actions, Transitions and associated Logic conditions and directed

links between Steps and Transitions.
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Open the safety guard

[ 1= N pen_gate
initialize
4 Step
Start
= N jose_gate
Process o

Action

Q
LD intialize

Principle of a Sequential Function Chart

A sequence in a Sequential Function Chart is depicted as a series of steps shown as
rectangular boxes connected by vertical lines. Each Step represents a particular
state of the system being controlled. A Transition is associated with a condition
which, when true, causes the Step before the Transition to stop and allows the

Transition to be activated.

Steps in a Sequential Function Chart can be active or inactive. Actions are only
executed for active steps. If a Step is inactive, the Transition following it will not
affect the execution of the program, and the actions associated with the Step will not

be executed.
In a Sequential Function Chart in DIADesigner, the Steps must alternate with

Transitions. If there are two continuous Steps or two continuous Transitions in a

Sequential Function Chart, the program cannot be compiled.
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The above example is the structure of a Sequential Function Chart. DIADesigner
also provides other flexible programming functions, such as the use of divergent and
convergent paths, the use of modular actions and transitions and the qualification of

actions. These programming functions are introduced in the following sections.
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8.3.2.1 Add SFC Program

Select SFC (Sequential Function Chart) in the Language field in Add Program
dialog while creating a POU of program type. Refer to POU Architecture and Types

for detailed information.

Add Program X

MName:
Pou_2

Language:
SFC (Sequential Function Chart) )

| Assign POU

Type:

Freewheeling e
Task:

Freewheeling (0) v

Comment:

oK Cancel

The environment in which an SFC can be edited is shown in the following table. In

any POU dialog (program type or function block type), there are two areas.
e Local Variable table area
e POU Working area

The table in the upper part of the SFC POU dialog is a Local Variable Table and the
lower part is POU working area. After a program editing dialog to create an SFC POU

is opened, the corresponding toolbar appears in the DIADesigner dialog.

Class MName Data Type Address Initial Value Comment

Local Variable Table

]

+

+

(]
I
|2
i
)

<

1

POU Working area

DIADesigner V1.13.0

304



A AELTA Chapter 8: Programming

SFC Toolbar

After the POU dialog is opened, the toolbar for editing the Sequential Function Chart

appears as shown in the following figure.

= + L & B SO0

The following table describes the functions in SFC POU dialog.

Function / Icon Description
= Click to add a Step.
-+ Click to add a Transition.

Click to add Action.

L, Click to insert a Jump.
2 Click to add Comment.
Tt Click to insert a Step and a Transition above.
Fl Click to insert a Step and a Transition below.
=4 Click to add a simultaneous Step to the right direction.
B Click to add a simultaneous Step to the left direction.
=4 Click to add a Step and a Transition to the right direction.
= Click to add a Step and a Transition to the left direction.
B Click to add a Transition to the right direction.
B2 Click to add a Transition to the left direction.
= Click to add a Divergence of Sequence Selection &
- Simultaneous Convergence to the right direction.
= Click to add a Divergence of Sequence Selection &
i Simultaneous Convergence to the left direction.
= Click to collapse Action List.
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Function / Icon Description
] Click to display / hide Grid.
% Click to display / hide Ruler.
=8 Click to display / hide Page Range.
M Click to switch to Drag mode.

8.3.2.2 SFC Elements

SFC POU elements can be added from the toolbar to the POU working area.
Arrange the position of each element by dragging in the working area, and the
elements can also be dragged to create connections to form a logical relationship of
SFC.

Steps and Actions

Every Step in DIADesigner must be assigned a variable whose data type is STEP,
and functions as a state flag. If the flag corresponding to a Step is ON, the Step is
active. Every variable in AS series PLC whose datatype is STEP occupies an S
register in the PLC. Refer to the Operation Manual for more information about the S

registers.

After a Step is activated, the actions associated with the Step are executed
according to the qualifiers. In DIADesigner, the actions can be modularized, and can
be associated with different Steps. A Step can be associated with more than one
action. Besides, every action has a qualifier that determines when the action is

executed.
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Controfler. 1 Pou 1 X
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Class Name Type
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z
o
-]

B
2
b
"

" T
Start

h 4

<<

In DIADesigner, an action is a program code, and can be developed by means of a

ladder diagram, a structured text, etc. The actions which are created are listed in

Project Explorer. The POU dialog in which an action can be created differs from the

window for a programming language in that there is no local variable table in the

POU dialog in which an action can be created. In DIADesigner, the actions and the

transitions in a sequential function chart share the same local variable table.

4 [l Project10
=8| Add Device
b A Network Configuration
4 W Controller_1 (AS324MT-4)
%* Communication Setting
& Device & Error Information
4 cbfa’ Hardware Configuration
iz Security Setting
4 <7 Pragramming
i Library Manager
v @ Global Variable
» il User-defined Data Type
i Task Manager
4 8 Program
Ly Pou_1
L4 Pou_2
4 5 Pou 3
4 @ Action
L J Action_1
L open_gate

Ly close_gate
waorking
Matenal_Retumn

= Transition
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To edit a sequential function chart, firstly create actions, then assign the actions to
steps and assign qualifiers to the actions. To perform this, right-click the step to be
set, then click Action Setting in the context menu. In the Action Setting dialog, add

actions and set qualifiers.

.

= = I'n
[————— |
Initialize { N Open_gate
Ininalize

@ Go To Variable Table }
% Fnish oK Cancel

Final scans are important procedures during the execution of a sequential function

chart. After the execution of an action stops, the system automatically executes a
procedure to disable all the outputs in an action. If a final scan is executed, the coils
driven by the instruction OUT is OFF, the application instructions and the function
blocks will not be executed. The Timers are reset, the states of the coils driven by
the instruction SET or RESET will remain unchanged, the Counters will stop
counting, the states of the contact of the counters will remain unchanged, and the

values in the counters will remain unchanged.

Action0 in the following figure is an action associated with STEP_0 and is an N
action. When STEP_O is deactivated and STEP_1 is activated, the system executes

the final scan.
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N | Action_0
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T
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ETEP_1
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L]

L)

LD,
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§ ¥
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\'\
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STEP_O in the following figure is activated. M10 in ActionO is ON and therefore MO is
ON, M1 is set to ON, M2 is reset to OFF, the value in TO is 30 and the value in CO is

5.

—' N | I:[ Action0 s,
STEP_D —

*——enii00 1 [
STEP_1 i
*——® 1101

STEP_O

STEP_1 in the following figure is activated. Although M10 is ON, MO is OFF and TO
is reset. The state of M1, the state of M2 and the value in CO remain unchanged.
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STEP_O

—CRD
TMR
Tof
3082
CNT
»1 co—{st
5-182

For AH5x1, AH560 backup series models, AHXxXxEMC and AS series models, you can

set whether to execute "Final Scan" for each action. The default is to run the Final

Scan in the DIADesigner. To disable this function, right-click the action that does not

require a Final Scan to open its context menu and then uncheck the

Action/Transition > Reset. After that, you may notice that the action that does not

require a Final Scan is changed from blue color icon to gray color icon. The state of

an action that does not run a Final Scan will stay the same as the previous state

does, while the state of an action that runs a Final Scan is cleared.

4 [ Program
4 7 Material

4 @ Action
"

!l Close_Gate
o e ey
g1 enal%b D Copy Car
= Tanstion L/
T Function Black # Delete Del
3 Motion 5 Import
(%, Commis -
'.\ ommission I ort
*, Awiliary -
® Check
EE% Compile Fi1
4 Project Upload  Ctrl+U
= Project Download Ctri+L
"¢ Online Ctrl+F4

»

0

Properties x
Common | Reset

6

Cancel

Apply

4 2 Program
4 "] Material
4 @ Action
I\l Open Gate
Working
Bl Material_Return
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Transitions

When a Transition is true, the active step immediately before this transition becomes
inactive and the step immediately after this transition becomes active. A Transition
can be true anytime, but for a transition to activate the step following it, the step

preceding it must be active when the transition is true.

In DIADesigner, a Transition can be a Boolean register or variable or a program code.
If a transition is a logical operation, you can create a transition program, and assign
the program to the transition. During operation, click a transition to be set, then (1) use
keyboard to enter Transition or (2) select Transition / Boolean register in the drop-

down list as shown in the following figure.

. STEPO . STEPO
B EIP_Produced_Tag_Table L 3 -
v oo 24 = Bool Register T
& User-defi
[& Task Manag -

4 B Prograr EEEEE
L3 Pou_3 ==t= M100 < JSCIN M100
L) Pou 2 .
I

v 5 Poub

v FPou7

4 5 SFC_Prog d
® Acti

4 P Transitior _. | sTEP1
4 01 Function Black
(3 Pou 1 -
Bl Pou_4
£3 Pou s :

@ TRANS1

=
1
oL
g

The programming languages which currently can be used to create transition
programs include ladder diagrams (LD) and structured texts (ST). The Boolean state
in a transition program must be sent to a variable name which is the same as the
transition program name, whether the programming language used to create the
transition program is a ladder diagram or a structured text. The variable need not be
declared. However, if there is a variable name in a variable table which is the same

as a transition program name, an error occurs when the program is compiled.

DIADesigner V1.13.0

311



A AELTA Chapter 8: Programming

Besides, applied instructions and function blocks cannot be used in a transition
program, but comparison contacts and block logic instructions (NP, PN, and INV)

can be used in a transition program.

If the programming language used to create a transition program is a ladder diagram,
the program code of the transition program must be composed of one network, and
the output contact must be assigned a variable name which is the same as the
transition program name. Besides, multiple outputs are not allowed in a transition

program created by means of a ladder diagram.

. (oLl RNl Controller_2 SFC1.TRANST X

VI- Mol ."-r—ﬂ—:ll:'
1

MO M1 TRANS1

| /—=C D

If the programming language used to create a transition program is a structured text,
there is no limit on the number of lines of program code. However, a Boolean state in
a transition program must be assigned to a variable name which is the same as the

transition program name.

< RRELGIE SRl Controller_2 SFCT.TRANS2 >

_Project
1d Device -

etwork Configuration
ontroller_1 [AS332P-A)
ontroller_2 (AS228P-A)

¥ Communication Setting

¥ Device & Error Information
3 Hardware Configuration

ﬂ Security

“ Programming
& Global Variable
4 User-defined Data Type
3 Task Manager
i [ Program
L3 '_,' Matenal
« TJsFC1

& Action

4 = Transition

Sl

L Function Block
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When creating a transition program, a variable name which is the same as the
transition program name is added to the program code of the transition program. You
only must create a conditional operation. Because the actions and the transitions in a
sequential function chart share the same local variable table, there are not local

variable tables in the program editing windows for the transitions.

You cannot create a complex transition program. If a transition condition must
undergo a complex operation, you can create the complex operation in an action
associated with a step, create a condition flag in the action, and assign the flag to the

transition following the step.

Although you do not need to declare the variables in the transition programs, the
system assigns memories which function as flags to the variables. As a result, make
sure that the variables in the transition programs can be assigned a specific logic

state. Otherwise, an error will occur if the program is executed.

Take the transition program which is created by means of a structured text below for

example.

During the execution of the transition program for the first time, TRANS4 is ON if the
result of (MO AND M1) is ON. Since TRANS4 is ON, it passes control to the next
step. After the control is passed to the step preceding the transition program again,
the transition program is executed again. If the result of (MO AND M1) is OFF, the
statement following THEN will not be executed. TRANS4 will still be ON because it is
not updated. The system will evaluate the transition condition as TRUE, and the

control is passed to the next step.

Adding an ELSE section to the transition program in the following figure is a better
way to ensure that the variable TRANS4 is assigned a specific logic state. You must

pay attention to the same problem in a CASE structure.

1 = IF (MO AND M1) THEN
2 Tran4 := TRUE;
3 —END _IF;

Simultaneous Divergence and Divergence of Sequence Selection

You can create divergent paths in a sequential function chart. There are two types of

divergences.
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e Simultaneous divergence
e Divergence of sequence selection
Simultaneous divergence

A Simultaneous divergence is shown in the following figure. The divergence steps
are connected by a double line. The characteristics of a simultaneous divergence is
that before entering the divergent steps, there is a shared transition above. When the

transition is true, the steps are active.

When TransO0 is true, STEP_0 becomes inactive and STEP_1 and STEP_2 becomes

active.

. | STEP_O

Tran0

. |STEP_1 ... |STEP_2

Tranl Tran2

Divergence of Sequence Selection

The characteristics of divergence of sequence selection is that the divergent steps
have their own transitions above. When one transition is true, the step following the
transition becomes active and the other transitions are not evaluated. Consequently,
if there are divergent paths, only one path is taken at a time. Besides, the transitions
are evaluated from left to right. If several transitions are true simultaneously, only the

step following the left-most transition is activated.
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When the Tran2 is true, STEP_O becomes inactive and STEP_2 becomes active.
Trans1 is not evaluated and STEP_1 remains inactive. The following figure shows a

Divergence of Sequence Selection.

4

. STEP_O

%Trinl %Trim?

. | STEP_1 ... |STEP_2

lﬁana lﬁanfi—

Simultaneous Convergence and Convergence of Sequence Selection

The divergent paths in a SFC must be converged. There are two types of

convergences.
e Simultaneous Convergence
e Convergence of Sequence Selection
Simultaneous Convergence

A Simultaneous Convergence is shown in the following figure. The convergent steps
are connected by a double line. The characteristics of a simultaneous convergence
are that the convergent steps are connected to the same transition below. The
transition will not be evaluated until the convergent steps preceding the transition are

activated.

After STEP_1 and STEP_2 are activated, Tran3 is evaluated. When Trang3 is true,
STEP_1 and STEP_2 becomes inactive and STEP_3 becomes active.
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Convergence of Sequence Selection

The following figure shows a convergence of sequence selection. The characteristics

of a convergence of sequence selection is that the convergent steps have their own

transitions.

When one transition is true, the next step become active. If there is

another convergent step which is activated, the step is active until the transition

following the step is true. When the transition is true, the step following the

transitions becomes active. Consequently, if a convergence of sequence selection is

used in an SFC, several steps following the convergence may be activated. If you

use a convergence of sequence selection in an SFC, you must make sure that the

program is not confused.

When Tran1 is true, STEP_1 becomes inactive and STEP_3 becomes active. If

Tran2 is true, STEP_2 is inactivated and STEP_3 is activated again.

&

‘ .. |STEP_1

8]

Tranl

&

‘ .. |STEP_2

8]

Tran2

.. |STEP_3

Tran3

DIADesigner V1.13.0

316



A AELTA Chapter 8: Programming

Jump

The use of a jump structure in an SFC results in the passing of control to a step which
is specified. There is at least one jump point indicating that the passing of control will
occur once the transition preceding the jump point is true in an SFC. You can use jump
structures quite freely. If you use a jump structure in an SFC, you must make sure that

the program is not confused.

The program in the following figure is an SFC where there is a divergence of sequence
selection. If Tran2 is true, control is passed to STEP2. When Tran4 is true, it passes

control to STEP1 through a jump. When Tran5 is true, it passes control to STEPO.

<
g
—_———=d

If you use a jump structure in an SFC, the step specified must be a step in the same
SFC. If the step specified is not in the same SFC and is declared in a local variable

table or the global variable table, an error occurs when the program is compiled.

If control needs to be passed from a step in an SFC to a step in another SFC, you
can make use of the characteristics of steps and the characteristics of transitions.
You can declare the step or the transition which is the destination jump in the global
variable table. When the condition of the jump is met, the step or the transition

declared is set to ON. The condition of the jump can be created in an action.
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The following figure shows that SFC_A is executed first. SFC_B is executed after
SFC_Ais executed and SFC_A is executed after SFC_B is executed. You can

achieve the jumps by means of the characteristics of transitions.

SFC_A - — SFC_B s SFC_A e SFC_B

The steps SP_A and SP_B in the following example are used to express the
sequential function chart which is executed. They are preceded and followed by
steps. Besides, the transitions RUN_A and RUN_B are declared in the global

variable table.

When the program is executed, the step WAIT in SFC_A and the step WAIT in
SFC_B are activated, and the action INITIALIZE associated with WAIT in SFC_A
and the action INITIALIZE associated with WAIT in SFC_B are executed. INITIALIZE
in SFC_A sets the transition RUN_A to ON during the first scan cycle, and therefore
control is passed to SP_A. INITIALIZE in SFC_B sets the transition RUN_ B to OFF

during the first scan cycle, and therefore control is not passed to SP_B.

When the step JUMP in SFC_A is activated, the action associated with JUMP sets
the transition RUN_B to ON, and resets RUN_A to OFF. When RUN_B is set to ON,
control is passed to the step SP_B. Besides, the transition following JUMP in SFC_A
is a special relay which is always ON, and therefore control is passed to the step
WAIT. Since RUN_A is set to OFF, control is not passed to SP_A. RUN_A will not be
set to ON until the action associated with JUMP in SFC_B is executed.

The use of WAIT and JUMP in SFC_A serves to set RUN_B to ON, and the use of
WAIT and JUMP in SFC_B serves to set RUN_A to ON. WAIT and JUMP in SFC_A
and WAIT and JUMP in SFC_B have little significance. If the program is applied to
an AS series CPU module, you can assign the qualifier P or P1 to the actions

associated these steps.
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bt ’

Set Qualifier of Action

In DIADesigner, you can define the execution of an action by qualifying the action.

Action Setting - 0 X
Step Symbol 0
Qualify |Time Associate Action
D | 1 Action0 |V
@ N |V @ 9 Action_1 |V
SD [ 2 Action 2 v ]
— D | 1 |Actiono
¢ ~. |STEP_1 N Action_1
SD | 2 |Action_2
15 O
OK Cancel

0 Displays the step name.
(2] Select qualifiers for the actions associated with the step.

@ Select qualifiers related to time.
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@ Ssclect actions which are qualified.

@ Make comments on the step.

Note: In the SFC sequential function diagram, for AS series models, the unit is ms.
Qualifier Types

N (Normal)

When a step is activated, the N action associated with the step is executed. When
the step is inactivated, the system executes a final scan to disable all the outputs in
the N action. However, the outputs which use the instructions similar SET are not
disabled.

S (Set)
When a step is activated, the S action associated with the step is executed. Even if

the step is inactivated, the S action will still be executed.

When STEP_1 in the following figure is activated, Action1 and Action2 are executed.
When Tran1 is true, STEP_1 becomes inactive. Once STEP_1 is inactivated, the
execution of Action1 will stop, the system will execute a final scan, and Action2 will

still be executed.

5 Action2

y—]— N Actionl

Tranl

D (Delay)

The D action associated with a step is not executed at the time when the step is
activated. The execution of the D action is delayed for a certain amount of time. If the
transition following the step becomes true before the D action is executed, the step is
inactivated, control is passed to the next step, and the D action is not executed.

When the step is activated again, the delay is measured again.
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Action1 in the following figure is not executed at the time when STEP_1 is executed.
The execution of Action1 is delayed for two seconds. If STEP_1 is inactivated before

Action1 is executed, Action1 will not be executed.

o

—]—| O | 2 |Actionl

. STEP_1

(@]

Tranl

SD (Set Delay)

The SD action associated with a step is not executed at the time when the step is
activated. The execution of the SD action is delayed for a certain amount of time. If
the SD action is executed, it will still be executed after the step is inactivated.
Besides, if the transition following the step becomes true before the SD action is
executed, control is passed to the next step, and the delay will still be measured. A

certain amount of time has elapsed before the SD action is executed.
DS (Delay Set)

A DS action is similar to a SD action. However, if the transition following a step
becomes true before the SD action associated with the step is executed, the delay
will not be measured, and the SD action will not be executed. When the step is
activated again, the delay is measured again. If the DS action is executed, it will still

be executed after the step is inactivated.

Action1 and Action2 are not executed at the time when STEP_1 is activated. The
execution of Action1 and the execution of Action2 are delayed for two seconds.

There are two situations which need to be considered.
a) STEP_1 is activated for more than two seconds.

Action1 and Action2 are executed after STEP_1 has been executed for two

seconds. Even if STEP_1 is inactivated, Action1 and Action2 will still be executed.

b) STEP_1 is activated for less than two seconds.

DIADesigner V1.13.0

321



A AELTA Chapter 8: Programming

After control is passed to the next step, the delay of Action1 will still be measured.

Two seconds has elapsed before Action1 is executed. However, after the control
is passed to the next step, the delay of Action2 will not be measured, and Action2

will not be executed.

——— 50| 2 |Actionl

Action2

=]

. STEP_1 D5

Tranl

L (Limit)

When a step is activated, the L action associated with the step is executed. If the L
action has been executed for a certain amount of time before control is passed to the
next step, the execution of the L action will stop automatically, and the system will
execute a final scan. If the control is passed to the next step before the time

specified has elapsed, the execution of the L action will stop.
SL (Set Limit)

When a step is activated, the SL action associated with the step is executed. If the
SL action has been executed for a certain amount of time before control is passed to
the next step, the execution of the SL action will stop automatically, and the system
will execute a final scan. If the control is passed to the next step before the time
specified has elapsed, the execution of the SL action will stop after the time specified

has elapsed.

When STEP_1 is activated, Action1 and Action2 are executed. There are two

situations which need to be considered.
a) STEP_1 is activated for more than two seconds.

After Action1 and Action2 have been executed for two seconds, the execution of
Action1 and the execution of Action2 will stop, and the system will execute final

scans.
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b) STEP_1 is activated for less than two seconds.

After control is passed to the next step, the execution of Action1 will stop, and the
system will execute a final scan. The execution of Action2 will stop after two

seconds have elapsed.

A

. STEP_1 SL

%)

Actionl

[

Action2

Tranl

R (Reset)

When a step is activated, the R action related to the step is not executed, and the
system executes a final scan. An action qualified by S, SD, DS, or SL will not be

executed if it is qualified by R.

Suppose that Action0, Action1, and Action2 are executed during the activation of
STEP_0, and is executed until control is passed to STEP_2. After the control is
passed to STEP_2, the execution of Action0O and the execution of Action2 will stop,
and the system will execute final scans. Since Action1 is not qualified by R, it will still

be executed after the control is passed to STEP_2.

i s Action0

w
(=]
[

Actionl

SL |999|Action2

N Action3

.. STEP_1

Tranl

R Action0

.. STEP_2 R Action2
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P (Pulse)

During the first scan cycle, the P action associated with a step is executed when the
step is activated. During the second scan cycle, even if the step is activated, the

outputs are disabled, and the system will execute a final scan.

During the first scan cycle, Action1 is executed when STEP_1 is activated. Since
SM400 is ON, M1 and M2 are ON. During the second scan cycle, the system
inactivates Action1. Although SM400 is still ON, M2 becomes OFF. M1 is driven by

the instruction SET, and therefore it remains ON.

)

5] oo
1 [
.. STEP_1 ]
SM400 M1
- »——E-’J
>

Tranl

P1 (Raising Pulse)

The P1 action associated with a step is executed only when the step is activated
during the first scan cycle. Besides, the system will not execute a final scan after the
execution of the P1 action stops. Consequently, although an action where the
instruction OUT or TMR is used is allowed to be qualified by P1, a warning appears

when the program is compiled.

During the first scan cycle, Action1 is executed when STEP_1 is activated. If M1 is
ON, M2 is ON. Action1 is executed only when STEP_1 is activated during the first
scan cycle. Besides, the system will not execute a final scan after the execution of
Action1 stops. Consequently, the state of M2 will not change even if the state of M1

changes.

&

- | STEP_1

Tranl

PO (Falling Pulse)
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The PO action associated with a step is executed only when the step is inactivated
during the first scan cycle. Besides, the system will not execute a final scan after the
execution of the PO action stops. Consequently, although an action where the
instruction OUT or TMR is used is allowed to be qualified by P1, a warning appears

when the program is compiled.

When STEP_1 is activated, Action1 is not executed. Action1 will not be executed
until Tran1 is true. If M1 is ON, M2 is ON. Action1 is executed only when STEP_1 is
inactivated during the first scan cycle. Besides, the system will not execute a final
scan after the execution of Action1 stops. Consequently, the state of M2 will not

change even if the state of M1 changes.

Q

-. |STEP_1

Tranl

Important Points about Qualifying an Action

Once an action qualified by S is executed, it will still be executed even if it is qualified
by N or P. The execution of the action stops only when the action is qualified by R. If
there is an action which is qualified by S, you must check whether to assign R to the

action to stop the execution of the action.

When STEP_O is activated, Action0O and Action1 are executed. After control is
passed to STEP_1, ActionO and Action1 will still be executed even if they are
qualified by N and P respectively. The execution of Action1 will stop after control is
passed to STEP_2. ActionO is never qualified by R, and therefore it is executed all

the time.
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... STEPQ

Action0

Actionl

. STEP_1

... |STEP_2

?

Action0

Actionl

Onz=.

Except the R qualifier, when assigning a time-related qualifier for an Action, the

qualifier can only be used in the SFC instruction once. In other words, if an action is

qualified by D, SD, DS, L, or SL, no other qualifiers can be used for the action,

except the R qualifier.

In the following example, we can see that in the STEP_O, the Action0 and Action1

are qualified by D and L respectively. And in the STEP_1, the Action0 and Action1

are qualified by N and R. The usage of Action 0 being assigned with D in the

STEP_O and N in the STEP_1 is wrong and will cause error to occur. The usage of
Action 1 being assigned with Lin the STEP_0 and R in the STEP_1 is correct, since

R can be added to an Action with more than 1 qualifier.

Q

. STEPO

)
— Tran0

J

L=}
N

2 |Action0

L |10

Actionl

. STEP_1

Action0

Actionl
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Initial Step

During the execution of a sequential function chart, every step is activated in turn
and cyclically. It is necessary to define a step as an initial step which is activated
when the program is executed for the first time. In DIADesigner, the initial step in a
sequential function chart is drawn as a box with a double line. Besides, there is only

one initial step in a sequential function chart.

T_|> STEP_O

Any step in a sequential function chart in an AS series CPU module can be defined
as the initial step in the sequential function chart. When a sequential function chart in
an AS series CPU module is executed for the first time during the operation of the
CPU module, the initial step in the sequential function chart is the step which is
activated first.

Right-click a step that you want it to be as the initial step and select Set Initial Point

to complete the setting as shown in the following figure.

8]
stepl
by A
—a Add Action
Action Setting
Set Initial Step
JCut Ctrls+X ‘\
D Copy Ctri+C
Lﬂ: Delete Del
Edit item
Pl Bookmark
< Select All Ctri+A

= " Ll Tobd
- ® Go To Variable Table _

= b Sl Py ]
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8.3.2.3 SFC Internal Properties

To make it easier for users to use certain property parameters of SFC while
programming, internal properties are available for you to call among POUs. The
property parameters can be divided into three categories: Step, Action, and

Transition, which will be introduced in the following sub-sections.
Step Property Parameter

If you need to call Step property parameters in the POU of SFC. Property parameter
is presented in the form of the structure as shown in the following figure. The
structure is composed of “POU name of SFC where Step is at”, “Step name”, and
“Step member”. Select appropriate POU and Step names first, and then decide the

needed Step member.

SFC_Prog.Step0.X

L L Step member
Step name

POU name of SFC where Step is at

Type Member Description Read / Write
When Step is running, the SFC property
X parameter will be ON, and this SFC Read
property parameter usage will replace the only

past S register.

When T property of Step (currently, Step
done has executed time) >= timePreset Read only
property of Step, the value will be ON.

When X property of Step changes from
counter | OFF to ON, the property parameters Read only
Step count adds one.

Determine the length of time that done
timePreset | property of Step changes from OFF to Read only
ON. (Unit: ms; data length: DWORD)

Record T property of Step, the Max. time
maxTime | that has ever been timed. Read only

(Unit: ms; data length. DWORD)

How long has Step been executing.

R I
(Unit: ms; data length: DWORD) ead only
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Take the member X of Step in SFC as example: To start execution at Step 1 in POU
SFC_Prog of SFC to trigger a normally open contact in POU of LD program as ON,
the program description will be as follows. Use a normally open contact in POU of
the LD program, click above the contact to open the drop-down list, select the POU
name of SFC program, Step name, and the name of member property parameter,

and finish the selection.

H
“C_Prog.Step0. "__".
@ done ¢

B

@ firstScan
@ lastScan

e X
@/‘
After that, when Step1 in POU of SFC program is running, the normally open
contact, SFC_Prog.Step1.X, of the LD program will be ON.

SFC_PIrog.f}tep{J.X 777
| .

Action and Transition Property Parameters

If you need to call Action or Transition property parameter in the POU of SFC.

Property parameters are presented in the form of the structure as shown in the
following figure. The Action structure is composed of “POU name of SFC where
Action is at”, “Action name”, and “Action member”. Select appropriate POU and

Action names first, and then decide Action member.

SFC Prog.Action INl.active

L L Action member

Action name

POU name of SFC where Action is at

The Transition structure is composed of “POU name of SFC where Transition is at”,
“Transition name”, and “Transition member”. Select appropriate POU and Transition

names first, and then decide Transition member.

SFC Prog.Step CND 1.transOut

L L Transition member
Transition name

POU name of SFC where Transition is at
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The following table shows different members of Action and Transition and their

functions.

Type

Member

Description

Read / Write

Action

enabled

When qualifier of Action is TRUE, this
SFC property parameter is ON, and you
can tell if Action is enabled.

Read only

active

When the first Action execution is
complete, the SFC property parameter
will be ON.

Read only

rstDisable

When the Final scan function is enabled,
the value is OFF.

When the Final scan function is disabled,
the value is ON.

Read only

counter

When the active property of Action
changes from OFF to ON, the property
parameter count adds one.

Read only

setTimer

Time display of the time-related qualifier.
(Unit: ms; data length. DWORD)

Read only

Transition

transOut

When the Transition condition is True:
ON

When Transition is forced on: ON

Read only

Take the member counter of Action in SFC as example: To monitor the number of

times the active property parameter of Action changes from 0 to 1 and send this

active property parameter to D100 register, the program description will be as the

following. Use SM400 normally open contact and SMOV instruction in the POU of LD
program, click the S pin of DMOV, select POU SFC_Prog of SFC program, Action

name, the name of member property parameter, and finish the selection. After that,
enter D100 in the D pin of the DMOV instruction.

—_z

2]
s
|
1

$ counter

@ setTimer K\e

SFC_Prog Action,

DMoV

D100
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After that, when the program is running, every time when the
FC_Prog.Action.Act_1.Active action is complete, the SFC_Prog.Action.Act_1.counter

counter adds one.

8.3.3 ST—Structured Text

The Structured Text (ST) is a high-level language similar to C or PASCAL. It is
composed of texts. Compared with Instruction Lists (IL), Structured Text is more
readable. It is very flexible and intuitive for writing control algorithms. People who are
trained in programming languages often find it easiest language to use for
programming control logic. Besides, Structured Texts provide familiar programming

environment for programmers who are familiar with C language.
Basic Structure of Structured Text

Structured Text has the same function as the ladder diagram as shown in the
following figure. Structure of the structured text is similar to the syntax of a high-level

language. A structured text is composed of statements.

(* Calculate the value of D10 when MO is ON *)

2 E IF MO THEN
3 D10 := DO * (D1+D2);
4 END_IF;
1 B
MO
S '

D1s1 DFD100
D232

DO=s1 DpD10
D100-S2

The Structure of the structured text is shown in the following figure.

Statement

| Comment |

| Keyword | |Expression | | Keyword |
| Sub-statement |
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Statement

The statement is a basic unit. It represents a complete task which can be executed.
A complete statement may not be represented by a single line, but it always ends

with a semicolon.

IF MO THEN
Sub-statement;
END_IF;

D20 :=D21 + D22;

A complete statement corresponds to a network in ladder diagram. It represents a
task. For example, let’s take the scenario in the following figure. The value of the
arithmetic expression DO * (D1+D2) is calculated and the result of the operation is
stored in D10. The arithmetic expression in the red frame in the following figure is not
a valid statement. It is an expression. It is not a concrete task. It is like the ladder
diagram shown in the following figure. The ladder diagram lacks an operand. It is not

a complete program which can be executed.

1 H

D151 DFD100
D282
- (* Calculate the value of D10 when MO is ON *)

[=]1F MmO THEN

EN
D0 * (D1+D2); ol o El-jm

D100—{S2
END_IF;

A structured text is composed of statements and a statement is composed of
elements. An example of a structured text is shown in the following figure. The

complete statements in the structured text are in the red frames.

1 = IF MO THEN
3 ELSIF M1 THEN
:
5 END_IF;
7 M20 := M10;
8
11 E IF M2 THEN
12 ROR(DO, 2 );
13 END_IF;
Note: In a Structured Text, “:=" means ‘to assign’ and “=" means “if equal to’
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Expression

An expression is an important element of a statement. It represents a value, for
example, TRUE or FALSE of Boolean value, or 16 or 3 of integral value. An

expression can be an arithmetic expression, a constant, a variable, or a device.
Examples
e MO & M1 (Boolean value)

The logical operator & takes MO and M1 and performs the logical & operation on

MO1 and M1. The result of the operation is a Boolean value.
e MO = FALSE (Boolean value)

The expression is a conditional expression. If MO is ON, the Boolean value is
FALSE. If MO if OFF, then the Boolean value is TRUE.

e MO (Boolean value)

This expression takes the value of MO as its Boolean value. If MO is ON, the
Boolean value is TRUE, if MO is OFF, the Boolean value is FALSE.

e D1+ D2 (value)

The value of the arithmetic expression D1+D2 is calculated.
e DO (value)

The value represented by the expression is the value stored in DO.
e D2=DO0+ D1

If the value of the arithmetic expression DO+D1 is equal to the value stored in D2,
the Boolean value is TRUE. If the value of the arithmetic expression D0+D1 is not

equal to the value stored in D2, the Boolean value is FALSE.
e D2:=DO0 + D1; (statement)

This is a statement rather than an expression. The value of the arithmetic
expression DO+D1 is calculated and the result of the operation is stored in D2.

This statement is composed of the expression D2 and the expression DO+D1.

In the following example, the program is mainly composed of two IF statements.
When the first IF statement is executed, the system evaluates the expression MO.

If MO is ON, the value of the arithmetic expression D21+D22 is calculated and the
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result of the operation is stored in D20. When the second IF statement is

executed, the system judges whether the value of the arithmetic expression
D0*(D1+D2) is equal to the value stored in D20. If the value of the arithmetic
expression DO*(D1+D2) is equal to the value stored in D20, the Boolean value is
TRUE and the value of M1 is TRUE. If the value of the arithmetic expression
D0*(D1+D2) is not equal to the value stored in D20, the value of M1 is FALSE.

(* This logic calculates the sum of D21 and D22 and stores in D20 when MO is TRUE *)
=l IF MO THEN
‘ D20 :=D21+ D22;

END_IF;

[/This logic sets the value of M1 based on value of D20
I IFD20=D0 * (D1 + D2) THEN
M1 := TRUE;
ELSE
10 M1 := FALSE;
11 END_IF;

W0 N U W N e

Operand and Operator

Operand and Operators are basic elements of an expression. An Operand is the
Object of an expression and an operator is a variable or function representing an
operation. For example, in the expression DO+D1, DO and D1 are operands and + is

an operator.

An expression can be composed of operands and operators. It can also be composed
of a single operand. The operands in an expression can be devices, variables or

constants.

l—l— Operator

Var1 + DO -1

S

Operand

Rules of precedence affect which values form operands for which operators. If the
operator in an expression share the same precedence, the order of the operation is
carried out from left to right. The operands used in a Structured Text in DIADesigner
are described in the following table.
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Data Format 2EIEE 9f an
expression
Symbol| Function Result of an Precedence
Overand operation Expressi Value
P (Value of an on
expression)
The
parenthetical . .
() part of an |Unspecified Unse%ec'ﬂ (DO ; 6) 33 Highest
expression is
calculated first
Floating- | &, ting-point
**  |Exponentiation point gp 2.0 " 5.0 |3.2E+1
number
number
- Negative sign Signed Signed number| -(DO +3) | -8
number
NoT | Logical | Boolean g 0h value| NOT MO | TRUE
Negation value
* Multiplication | Any value Any value DO *3 15 R
/ Division Any value Any value 15/D0 3
MOD Remainder Integer Integer DO MOD 3| 2
Addition,
+, - Subtraction Any value | Any value DO+ 3 8
<, > <= .
oo Comparison | Any value |Boolean value| DO >2 | TRUE
Any value D0 <>2 | TRUE
=, <> qulEJc?:J;OI,tSIOt Boolean |Booleanvalue| o =
value TRUE FALSE
AND, & | -ogical AND |- Boolean g 00 aiue | MO & M1 [FALSE
operation value
Logical
XOR | Exclusive OR | 208 |gooi6an value| MO XOR | truE
) value M1
operation
Logical Boolean
OR inclusive OR value Boolean value M0 OR M1| TRUE Lowest
operation
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Keyword and Comment

In computer programming, a keyword is a word which has a special meaning to the
programming language. For example, TRUE and FALSE in a program represent
Boolean values and the IF statements in the example above represent tasks which
are executed. Besides, applied instructions are regarded as keywords. In order to
prevent a program from being compiled incorrectly, the words which are regarded as
keywords in the program cannot be declared to be variables. However, the words
which are regarded as keywords in a program can be parts of the variables in the

programs. For example, FIFO and _IF are allowed.

In a structure text, the words between (* and *) are regarded as Comments. When a
program is compiled, the system automatically skips the words between (* and *) in
the program. Besides, if the structure of a structured text is not destroyed, comments
can be put anywhere in the structured text. However, you must be careful about the

readability of the structured text.

Example: The comments in the left example are valid. The comment in the right-side
example divides the keyword END _|F into two parts and therefore an error will occur

if the program is compiled.

(* Note *)

[=] IF (* Note *) MO THEN

D10 (* Note *) := D10 * (D1 + D2); X IF MO THEN

END_IF (* Note *); (* Note *) 3 D10 = D10 * (D1 + D2

(* Note *) 5 END (* Note *)_IF;

Using a Variable whose Data Type is ARRAY in a Structured Text

If you want to use a variable whose datatype is ARRAY in a structured text, the
expression format is identifier [index]. The index is a constant or a variable. However
only the indexes in a project for an AS series CPU module can be variables. The
minimum index value must be 0, whether the index is a constant or a variable. The
maximum index value cannot be larger than or equal to the number of elements in
an array. For example, if the number of elements in an Array is 10, the index values

must be between 0 and 9.
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3
4
5

= |F MO THEN
Ary_A[0] == Ary_B[IDX];

END_IF;

Besides, pay attention to the following points when you use a variable whose data

type is array.

You can only manipulate a single element in an array. A variable which represents

an array cannot be used as an operand.

The arrays that DIADesigner supports are one-dimensional arrays, but the structure
from the Data Unit Type can support up to three-dimensional arrays. This type of

variables can be written as shown in the following figure.

1 = IF MO THEN

3 vardut.pt1[1,1,1] := DO;
4

5 END_IF;

If an index is a variable, and the value of the variable is not within a valid range,
the PLC will continue running and no error will occur. However, the data taking

part in the operation may be incorrect.

If the index for a variable is constant, the variable can be modified by an index
register. If the index register for a variable is variable, the variable cannot be

modified by an index register.

Important Points about Structured Texts

If the structure of the keywords or the statements in a structured text is not

destroyed, starting new lines and leaving blank spaces is allowed.

In principle, full width characters and half width characters in DIADesigner are
regarded as different characters. Avoid using full width characters lest they should

be identified incorrectly.

Structured Text language is case-insensitive. IF and if are considered to be

equivalents of if (The C language is case-sensitive.)

To use constants in a ST POU in DIADesigner, the constants must be represented
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in the following ways.

o Decimal value: 23456 (A value which is not preceded by any mark is

regarded as a decimal value.)
o Hexadecimal value: 16#5BA0 (A value which is preceded by 16#)
o Octal value: 8#55640 (A value which is preceded by 8#)
o Binary value: 2#1011 (A value which is preceded by 2#)
o String: “XYZ” (Characters are put in double quotes)
o Boolean value (BOOL): TRUE or FALSE, and 1 or 0 are also allowed.

In a ST POU in DIADesigner, the data types of the operands in an expression
must be the same. However, if the data type of one of the operands is INT and the
data type of the other operand is WORD, both operands can take part in the
operation. Likewise, if the data type of one of the operands is DINT and the
datatype of the other operand is DWORD, the two operands can take part in the
operation as well. If the data lengths of the operands in an expression are

different, then the operands cannot take part in the operation.

Var_0 :=Var_INT + Var_WORD,;

N L

Var_1 :=Var_DINT + Var DWORD;

4
5 Var_2 :=Var_INT + Var_DINT,; X

If the data type of a Variable is WORD, DWORD, the system regards it as a signed

integer during the operation.

Although there is no limit to the number of lines, you still must consider the

capacity of the memory in the PLC.

The sections of a ST in DIADesigner can be copied / cut / pasted. You can copy
the edited text into a ST in DIADesigner.

The following instructions are not supported in a ST.
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AS series CPU modules

All the Instruction List (IL) instructions are not supported. For example, LD, LDI,
OUT, SET, RST, LD and LDP are not supported.

All the Pulse type API instructions are not supported. For example, ROLP, RORP,
BCDP, TRDP are not supported.

The four Arithmetic operations instructions, the Logical operation instructions, the
Contact-type Logic operation instructions, and the Structure creation instructions
are not supported. In addition, instructions including PLS, PLF, MOV, DMQV,
DFMOV, $MOV, MC, MCR, CJ, JMP, GOEND are not supported.

Also, instructions such as CNT, DCNT used in counter values and TMR instruction
used by counter in subroutine program are not supported.

e The following instructions are supported in a ST but with limitation.

AS series CPU modules

All the high-speed output instructions (API 27xx) for example, DPLSY and
DDRVI are supported. Refer to the DDRV!I instruction for application.

Use of DCNT instruction for high speed counters is supported. But, statements
need to be executed so that the values can be updated.

Communication instructions are supported but only after flag instruction setup is

completed. The instructions used in the program procedures can be scanned for
execution.

8.3.3.1 Add ST Program

Select ST (Structured Text) in the Language field in Add POU dialog while creating
a POU of program type or function block type. Refer to POU Architecture and Types
for detailed information.

Add Program x

MName:
Pou_3

Language:
ST (Structured Text) w

v/ Assign POU

Type:

Freewheeling v
Task:

reswheeling (0) v

Comment:

oK Cancel
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The environment in which a ST can be edited is shown in the following figure. In any

POU dialog (program type or function block type), there are two areas.
e Local Variable table area
e POU Working area

The table in the upper part of the ST POU dialog is a Local Variable Table, and the
lower part is POU working area. After a program editing dialog to create a ST POU is
opened, the corresponding toolbar appears in the DIADesigner dialog. There are line

numbers on the left side of the working area.

-
@ &0
Name Data Type Address Initial Value Comment
Local Variable Table
= = IF REPEAT WHILE FOR CASE Insert Decimal Place |3 | [100%  [] ——t——— + 80
1
POU Waorking area
ST Toolbar

After the POU dialog is opened, the toolbar for editing the Structured Text appears.

The following table describes the functions in ST POU dialog.

£l = IF REPEAT WHILE FOR CASE = =« »=« [
Function / Icon Description
Add / delete line comments

= Assignment Structure :=

IF Conditional Structure IF
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Function / Icon Description

Loop Structure REPEAT

Loop Structure WHILE

Loop Structure FOR

Conditional Structure CASE

Increase indent

v
1]

Decrease indent

' Auto indent

Flg Toggle bookmark

[ Previous bookmark in tab
3 Next bookmark in tab

[ Clear all bookmarks in tab

8.3.3.2 ST Expressions and Statements
Assignment Structure - :=

Format

Address/Variable := Expression;

Description

The value represented by the expression at the right side of := is assigned to the
address or the variable at the left side of :=.

Rules and Limits

e The expression at the right side of := can be a constant, an address, a variable or
an arithmetic expression. Only an address or a variable can be at the left side of
the :=.

e The operands at both sides of := must conform to the following rules.
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o Oneoperandisan M /S /T/C/HC address, and the other operand is a
variable whose data type is BOOL / STEP / TIMER / COUNTER (the address

assigned to the operand which is a variable is a bit address)

o One operand is a D / L address, and the other operand is a variable whose
data type is not BOOL / STEP / REAL / STRING.

o One operand is a T/ C address, and the other operand is a D/L address or a
variable whose data type is WORD / INT / TIMER / COUNTER.

o One operandis aD/L/HC address or a variable whose datatype is
COUNTER and to which a HC address is assigned. The other operand is a
variable whose datatype is DWORD / DINT

o One operand is a variable whose datatype is WORD / DWORD / LWORD
and the other operand is a variable whose data type is INT / DINT / LINT.
The data length of the operand at the left side of := must be larger than or

equal to the data length of the operand at the right side of :=.

o Both operands are variables whose datatypes are REAL / LREAL / STRING.

The data lengths of the operands must be the same.
Examples

Example 1: The value of MO is assigned to the variable OUT _0.

1 B

ouT_0

M0
QUT_0 := MO; - | I C )

Example 2: MO is set to ON.

+

w m
[=]
T
Q
(=]

D181

=
i
0

DO=D1+D2; —
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Example 4: 3 is assigned to the variable DATA.

MoV

(1]
(=)

—DATA

DATA = 3; - =

Example 5: The system judges whether the value of the arithmetic expression

3*2+6*(5+3) is equal to the value stored in DO. The judgement result is sent to MO.

MO := (D0 = 3%2 + 6%(5 + 3)); —

& 11 DF-OwD1

=wo1

T4
s
o

wDi-{52

(=]
4

DWD1=151 a] ule ]
DwWh2—{32

MO

o3t
DwD2—{52

Example 6: The following table lists the examples of incorrect use of the assignment

structure.

Statement Description

The datatype of one operand must not be different

DO:= MO; from the datatype of the other operand.

The data length of the operand at the left side of :=
V_WORD:=V_DWORD; | must not be less than the data length of the operand at
the right side of :=.

The value of a variable whose datatype is REAL

DO:= V_REAL; cannot be assigned to a D address.

If one operand is a variable whose datatype is REAL,
the other operand must be a variable whose datatype is
REAL.

If one operand is a variable whose datatype is LREAL,
the other operand must be a variable whose datatype
is LREAL.

V_LREAL:=V_REAL:
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Statement

Description

V_DWORD:= V_TIMER;

The value of a variable whose datatype is Timer
cannot be assigned to a variable whose datatype is
DWORD, but can be assigned to a variable whose
datatype is WORD.

V_WORD:= HCO;

The value in a HC address cannot be assigned to a
variable whose datatype is WORD, but can be
assigned to a variable whose datatype is DWORD

Conditional Structure — IF

Format

IF Expression 1 THEN
Sub-statement 1;

ELSIF Expression 2 THEN
Sub-statement 2;

ELSE

- TRUE
Condition

1is
True?

Condition

2is —>
True?
Sub-statement n: e
END_IF; i FALSE
» TRUE
Condition
nis —>
[P
2
Description

If the value of Expression 1 is TRUE, Sub-statement 1 is executed. If the value of

Expression 1 is FALSE, Expression 2 is evaluated. If the values of all the

Expressions are FALSE, Other sub-statement are executed.

Rules and Limits

¢ A Boolean expression can be an address, a variable or an arithmetic expression.

It cannot be a constant.

¢ A sub-statement can be a valid statement, or an IF statement.

e There is not limit on the number of sub-statements following THEN or ELSE.
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e The ELSIF sections and the ELSE section can be omitted. If the ELSE section is

omitted and the values of all the Boolean expressions are FALSE, no sub-statement

is executed.

e Add ELSIF sections to a conditional structure at will. There is only one ELSE

section in a condition structure. The ELSE section in a condition structure is at the

last section of the conditional structure.

Examples

Example 1: If MO is ON, M1 is set to ON and M2 is set to OFF. If MO is OFF, then

the step will end. No matter the value of MO is, the value of MO is assigned to MO.

—| IF MO THEN

3 M1 = TRUE;
< M2 = FALSE;

1

MO

I '
| p

—

—

M2

M1
s)
W2

M2
")

>,

Example 2: If the value of DT is larger than 5, OUT_0 is set to ON and OUT_1 is
reset to OFF. If the value of DT is not larger than 5, the value of OUT_2 is assigned

to Out_0 and Out_1.

=] IF DT»5 THEN

3 OUT_0 = TRUE;
4 OUT_1 := FALSE;

ELSE

8 QUT_0:=0UT_2;
9 QUT_1:=0UT_2;

END_IF;

oUT_0
s)

ouT_1

TEMP

D)

TEMP

| /1]

ouT_2 oUT_0

UT_1

| | E)

D)
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Example 3: If M1 is ON, the value in DO is 1. If M1 is OFF, the PLC will evaluate M2.
If M2 is ON, the value in DO is 2, If M2 is OFF, the value in DO is 0.

1 B
M1
MOV
} '[ EN
=) IF M1 THEN s oboo
DO =1; 2 H
ELSIF M2 THEN M M2 -
bl r L |/| | I _ MOV
1/ 1 1 &
DO =2; | B—Dx
3 @
ELSE
MO M1
DO :=0; | M
{/} {/}
s aj et
END_IF; —

Conditional Structure — CASE

Format

CASE Expression OF '

Conditional value 1 := Sub-statement 1; ELSE
Select a
path Other statement

Conditional value 2 := Sub-statement 2;

) . ¢ 1 ¢ 2 ¢ n
Conditional value n := Sub-statement n; | Sub-statement 1 | | Sub-statement 1 | | Sub-statement n |
ELSE ¥
Sub-statement;
END_CASE;
Description

The PLC judges whether the value of Expression is on the list of condition values. If
the value of Expression is the same as a condition value on the list, the sub-
statement following the condition value is executed. If the value of Expression is not
on the list of condition values, Other sub-statement under the keyword ELSE are

executed.
Rules and Limits

e Expression in the above figure can be an address, a variable or an arithmetic
expression. It cannot be a constant. The data type of Expression must be INT (-
32768 ~ 32767) or DINT (-2147483648 ~ 2147483647). If an address is used as
Expression, the system will automatically regard the value in the address as an
integer. Besides, if an arithmetic expression is used as Expression and the result
of the operation is not an integer, the result is rounded down to the nearest whole
digit.
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¢ A condition value on the list cannot be the same as another condition value on the
list and the condition values on the list must be integers. The range of condition
values depends on the data type of Expression. If the datatype is INT, the condition
values must be in the range of -32768 ~ 32767. If the datatype is DINT, the condition
values must be in the range of -2147483648 ~ 2147483647 .

If the sub-statements following some conditions values are same, you can combine

them.

o If the condition values are not continuous values, they are separated by
commas. For example, 1, 3, 5: Sub-statement means that the sub-statement

is executed if the value of Expression is 1, 3 or 5.

o If the condition values are continuous values, the range of condition values
can be indicated by the mark “...”. For example, 3..6: Sub-statement means
that the sub-statement is executed if the value of Expression is in the range
of 3 to 6 (including 3 and 6). If the mark “..” is used, the value at the left side
of “..” must be less than the value at the right side of “..”. For example, 6..3 is

not valid.
A sub-statement can be valid statement or another structure.
There is not limit on the number of sub-statements following a condition value.

The ELSE section can be omitted. If the ELSE section is omitted, and the value of

Expression is not on the list of condition values, no sub-statement is executed.

After a sub-statement is executed, the execution of the program will jump out of

the CASE structure. No Jump instruction is needed.

Examples

Example 1: If the value of DO is 1, M1 is ON. If the value of DO is 2, M2 is ON. If the
value of DO is neither 1 nor 2, MO is ON.

DIADesigner V1.13.0

347



A AELTA Chapter 8: Programming

1 B
SM400 _ELSE
— —Cs)
2 [z
M1
Q 5
Do 51 )
{82 _ELSE
R
3 H
— M2
a s)
Do—51
82 _ELSE
D)
[=] CASE DO OF
1: M1 := TRUE; 3 &
2: M2 :=TRUE;
ELSE _ELSE MO
MO := TRUE; — — —Cs)
END_CASE; —

Example 2: The value of arithmetic expression D0+D1 is calculated first. If the result
of the operation is in the range of 1 to 3, MO is ON. If the result of the operation is 5
or 7, M1 is ON. If the result of the operation is not on the list of condition values, no

sub-statement is executed and the execution of the program will jump out of this

structure.
|~| CASE DO+D1 OF
2 | 1.3 MO = TRU
5.7: M1 := TRUE; —_—
- END_CASE; —
1 53]
Shi400
"
|} &
Do §1 Df-CASE_V
oi— 52
2 5]
MO
= =
o a —( s )
CASE_w—{51 CASE_W-{51
1—{52 382
: —
M1
a s :)
CASE_v—{31
5-|52
EN
CASE_V={51
T=152
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Loop Structure — REPEAT

Format
REPEAT !
Sub-statement;
UNTIL Expression;
END_REPEAT; Condifon -
- is true?
Description

The sub-statement is executed and then the Expression (BOOL) is evaluated. If the
Expression is evaluated as TRUE, the loop is terminated. If the value of the
Expression is FALSE, the program in the structure is executed repeatedly until the

value of the Expression is TRUE.
Rules and Limits

The Boolean Expression can be an address, a variable or an arithmetic

expression. It cannot be a constant.

The sub-statement is executed before the Expression is evaluated and therefore

the sub-statement is executed at least once.

The sub-statement can be a valid statement or another structure. There is not limit
on the number of sub-statements in a REPEAT structure. One loop structure can

be embedded in another loop structure. There are at most 64 loop structures.

If the value of the Expression following UNTIL is TRUE, the loop is terminated. To
prevent an infinite loop, the operand in the Expression following UNTIL cannot be

an address or a variable which cannot be updated.

The X address in a program are updated after the program is scanned. To use X
address as the operand of the Expression, add an I/O update instruction to the

structure, or update the X through an interrupt subroutine.
Examples

Example 1: The initial value of DT is 0. In the loop structure, the values of DT
increase progressively by 2. The loop will not be terminated until the values of DT is

larger than 100.
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DT :=0;
=| REPEAT
DT =0T+ 2;
UNTIL DT > 10C
END_REPEAT;

L P

[, [ =

Example 2: The initial value in DO is 1 and the initial value in D10 is 5. After the loop

is terminated, the value in DO is %*4*3*2*1.

010 =5;

[ L R

DO =1;

=] REPEAT

DO = DO * D10;

D10 :=D10- 1:
UNTIL D10 =0
END_REPEAT;

- I LN s

LV wu

Loop Structure — WHILE

Format

WHILE Expression DO
Sub-statement;

FALSE

Condition

is true?
END_WHILE; '
TRUE
'
Description

The Expression (BOOL) is evaluated. If the value of the Expression is TRUE, the
sub-statement is executed. This repeats until the value of the Expression becomes
FALSE.

Rules and Limits

e The Expression can be an address, a variable or an arithmetic expression. It

cannot be a constant.

e The sub-statement is executed if the value of the Expression is TRUE and therefore

the sub-statement may not be executed.
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e The sub-statement can be a valid statement or another structure. There is no limit

on the number of sub-statements in a WHILE structure. One loop structure can be

embedded in another loop structure. There are at most 64 loop structures.

¢ [f the value of the Expression following WHILE is FALSE, the loop is terminated.
To prevent an infinite loop, the operand in the Expression following WHILE cannot

be an address or a variable which cannot be updated.

e The X address in a program is updated after the program is scanned. If you want to
use an X address as the operand of the Boolean expression, you must add an I/O

update instruction to the structure or update the X through an interrupt subroutine.

Examples

Example 1: The initial value of DT is 0. In the loop structure, the value of DT increases

progressively by 2. The loop will not be terminated until the value of DT is larger than

100.
1 DT :=0;
3 =| WHILE DT <= DO
- DT =0T+ Z;
5 END_WHILE;

Example 2: The REPEAT loop checks the Boolean expression after the sub-statement
is executed. The sub-statement in the REPEAT structure is executed once. After the
REPEAT loop is terminated, the value in DO becomes 1. The WHILE loop checks the
Boolean expression before the sub-statement is executed. The Boolean expression in
the WHILE structure is evaluated as FALSE and therefore the sub-statement in the

WHILE structure is not executed. After the WHILE loop is terminated, the value in D1

will still be 0.

[
=

0:

TRUE;

I
=

0
1:

B L Pa

=/ REFEAT
DO =D0+ 1,
UINTIL MO
END_REPEAT;

= h LA

10 = WHILE {NOT MO} DO
11 D1:=D1+1;
12 EMD_WHILE;
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Loop Structure — FOR

Format
v
FOR Address or Variable := Start Value TO End Value BY Increment DO | Initialize |
Sub-statement; !
“—>| Execute Procedure |
END_FOR; T
| Increase the conditional value |
TRUE Conditional
value is still
in range
Description

The initial value of the Variable or the Address is the Start Value. Whenever the
loop body is executed, the value of the Variable or the Address increases by the
Increment. If the value of the Variable or the Address is in the range of the Start
Value to the End Value, the loop body is executed. If the value of the Variable or
the Address is not in the range of the Start Value to the End Value, the loop is

terminated.
Rules and Limits

e The Start Value / End Value / Increment value can be an address, a variable, an
arithmetic expression or a constant. The datatype of the Start Value / End Value /
Increment must be INT (-32768 ~ 32767) or DINT (-2147483648 ~ 2147493647).
If an address is used as the Start Value / End Value / Increment, the system will
automatically regard the value in the address as an integer. Besides, if an
arithmetic expression is used as the Start Value / End Value / Increment and the
result of the operation is not an integer, the result is rounded down to the nearest
whole digit.

e If the End Value is less than the Start Value, the increment must be given a

negative number. Otherwise, there is an infinite loop.

e The datatype of the variable must be INT or DINT. If the variable or the address
takes part in the operation, prevent the value of the variable or the address from

resulting in an infinite loop.
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e The sub-statement can be valid statement or another structure. There is not limit
on the number of sub-statements in a FOR structure. One loop structure can be

embedded in another loop structure. There are at most 64 loop structures.

o After the value of the variable or the address increases by the Increment, the
system will check whether the value of the variable or the address is in the range
of the Start Value to the End Value. If an overflow occurs after the value of the

variable or the address increases by the Increment, there is an infinite loop.
Example

The initial value of the variable INDEX is 1. Whenever the loop body is executed, the
value of the INDEX increases by 2. After the loop body is executed for the fifth time,
the value of the INDEX will increase by 2 and the value of the INDEX becomes 11.
Since the value INDEX is not in the range of 1 to 9, the loop is terminated. The initial
value of the variable SU is 0. After the loop is terminated, the value of SU will be the

odd sum of squares of 1 to 9, that is, 12+32+52+72+92,

1 LU =

=

= FOR INDEX -= 1 TO 2 BY 2 DO
5U -= INDEX * INDEX + 5U;
END_FOR;

LR E]

L s

Blank Statement
Format
Description

If a statement is needed, but no action needs to be executed, a blank statement is

used.
Example

FOR loop in the following figure shows that no action is executed. Owing to the blank
statement, the execution of the program is delayed. Adjust the time for which the
execution of the program is delayed by adjusting the number of times the loop body

is executed.
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=| FOR D100:= 1 TO 3000 BY 1 DO

(R N Iy S

END_FOR;

RETURN Statement

Format

RETURN,;

Description

A RETURN statement is used in a function block in a structured text. It ends the

program in the function block.
Example

The programming language used to create the program in Function Block FB1 is a
Structured Text. After the upper part of the program is executed, IN_1 is compared
with IN_2. If IN_1 is equal to IN_2, then the execution will leave the current program.

If IN_1 is not equal to IN_2, then, the program in the Function Block is executed.

OUT_1 := TRUE;

= IFIN_1 = IN_2 THEN
RETURN;

END_IF;
2 3
7 OUT_2 := TRUE;
MO FB1_INS
FB1
{ { EN ENO
DO—{IN_1 OUT_1-m10
D1—{IN_2 QUT_2F-M11
EXIT Statement
Format
EXIT;
Description

An EXIT statement is used in a REPEAT loop, a WHILE loop or a FOR loop. Itis

used to exit the loop.

Examples
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Example 1: The loop in the following figure is a REPEAT loop. The loop will not be
terminated until the value of DT is 0. The IF structure in the loop is used with an
EXIT statement. The initial value in DO is 0. It increases by 1. The loop will not be
terminated until the value in DO is 100. As a result, the loop body is executed 100
times at most. In the following figure, the initial value of DT is 110. After the loop
body is executed for the 100" time, the value of DT becomes 10. In other words, the

final value of DT is 10. The value of DT will not decrease to O.

58 DT :=
59 DO =

51 [ REPEAT

52 DT :=DT-1;

53 DO = DO + 1;

55 [H  IFDO=100THEN
66 EXIT

57 END_IF;

59 UNTIL DT =

70 END_REPEAT,

Example 2: The loop in the following figure is a FOR loop. The Start Value is 1, the
Increment is 1, the End Value is determined by the value of the DT variable. The
value of the arithmetic expression DO * D10 is calculated and the result of the
operation is stored in DO. The IF structure in the loop is used with an EXIT
statement. The loop will not be terminated until the value in DO is larger than 100.
When the value in D10 increases to 5, the value in DO is 1*2*3*4*5 and the loop is

terminated.

72 DT:
i

75 =|FOR D10 :=1TO DT BY 1 DO

77 DO = DO * D10;
79 [= IFDO>100 THEN
20 EXIT;

81 END_IF;

83 END_FOR;
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8.3.3.3 Edit ST Program
Editing ST Statement

The way in which a ST program is edited is similar to the way in which a text file is
edited with a general text editor. To edit ST program, type or modify the text in the
working area. To start a new line of text at a specific point, press Enter on the

keyboard.

: M21 = TRUE; «— [g2E! “ M21 = TRUE;

Besides, click a line which can be edited and insert a conditional or loop structure by

clicking the respective icon on the toolbar.

= = IE REPEAT WHILE FOR
i \@ El = IFE REPEAT WHILE FOR
1 (=] IF d<e THEN
2 f:=1;
‘l’ ; ELSIF d=e THEN
4 o L
5 ELSE
6 f=
7 END_IF;
8

If you want to select any amount of text, click where you want to begin the selection,
hold down the left mouse button, and drag the pointer over the text that you want to
select. You can also click at the start of the selection, scroll to the end of the

selection, and hold down Shift key on the keyboard while you click where you want

the selection to end.

If you type a Variable which has not been declared, right-click the variable to open its
context menu. Click Add Variable in the context menu to open Add a Variable to

POU dialog. Select the required properties and click OK.
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@ Add Variable w |
<
-

J Cut Ctrl+X
| O Copy Ctrl+C
| ) Paste Ctrl+V
@® Delete Del |
i Bl Add/Delete Block Comment Ctrl+Shift+Q E REPEAT W
El Add/Delete Line Comment Ctrl+Q d<e THEN
M Bookmark v [F=1;
LSIF d=e THEN
f:=2;
LSE
f:=3;
R ) |E:
Add a Variable to POU X
Class Name Address Comment
VAR Var_1 v
Declare Local/Global Variable Table Type Initial Value

Pou_3 v BOOI V]|

Line Comment

After creating a program, if you do not want to compile and execute some portion of
the ST, comment them with the help of Line Comment. Compiler will ignore the
lines which are commented and do not execute them. Commented lines display in

green color prefixed with //.
Follow these steps to edit / delete line comment.
To edit / delete line comment

1. Select the lines to be commented

2. Click E on ST POU toolbar.

Or

Right-click lines to open the context menu and select Edit/Delete Line Comment.

Or

Press Ctrl + Q keys simultaneously on the keyboard.
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=) [#) b =] [ 4=

{/This logic sets the value of M1 based on value of D20 o =
17 D2oge0 * | i N I [ I =
ML=TRUE, N o
ELSE
W J cu Ctri+X
M = FALSE ‘) O copy Cirl+C
END_IF; r = Paste Ctrd+V
®
M20 = M10; ¢ Delete bl
il Dalate Block Comuent
= Edit/Delete Line Comment
Bookmark

Ly

|* 13 J[ELSE

15 /ML := FALSE;
16
5

ue of M1 based on value of D20
2) THEN

//M1 = TRUE;

3. Repeat the above steps once again to delete the line comment.

Block Comment

Block Comment is one simpler way to comment the lines in a ST program. Instead

of prefixing all the lines, the compiler will insert (* in the beginning of the first

commented line and a *) at the end of last commented line. Commented lines appear

in green color.
Follow these steps to edit / delete a block comment.
To edit / delete block comment

1. Select the lines to be commented.

2. Right-click the lines to open the context menu and select Edit/Delete Block

Comment

Or

Press Ctrl + Shift + Q keys simultaneously on the keyboard.

@ Add Variable

n value of D20

; & 9 J cut Ctrl+X
0 10
11 M1:=TRUE; N\ 11 D copy Ctrl+C
12 1. -
2 P I+

= e \ " = Paste Ctrl+V
1 ) 14 ® Delete Del

M1 = FALSE, /) 5
16 < l\: & Edit/Delete Block Comment
17 END_I /7 17 = Edit/Delete Line Comment™y
18 . 15

M20 = M10; 19 Bookmark

*//This logic sets the value of M1 based on value of D20
F D20 =DO0 * (D1 + D2) THEN

M1 := TRUE;
ELSE

M1 := FALSE;
END_IF;

M20 = M10;*)

3. Repeat the above steps once again to delete the block comment.
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Applied Instruction Structure

Format

Name of APl (Operand 1, Operand 2, ..., Operand n);

Description
The applied instruction is executed.
Rules and Limits

e The state of the EN pin need not be specified in the applied instruction. When the
statement is executed, the applied instruction is executed. An IF statement

functioning as an EN pin can be used with the applied instruction.

e As long as the structure of the operands and the structure of the keywords are not

destroyed, starting new lines is allowed.
e The applied instruction is a statement, and therefore it ends with a semicolon.
e The operands specified in the applied instruction must be put in parenthesis.

e The order in which the operands are arranged cannot be changed. Refer to the

Instruction Manual for more details.

e The applied instruction in DIADesigner do not support the assignment of values

MO = CMIP( DO, D10, MO );

and therefore is an invalid statement.

e As long as the structure of the applied instruction is unchanged, starting new lines

is allowed.
7 CMP| /
y DO,
3 D10,
1 MO 7 CMP 7 M
) 3 (DO, D10, MO ); : P(DO, D10, MO );
Examples

Example 1: The instruction CMP is used with an IF statement.
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=| IF MO THEN

END_IF;

2 CMP(DO, D1, M1);

E
Do—s
D15

CMP

Example 2: The state of EN pin need not be specified in an applied instruction. If the

instruction TMR is used, a statement about resetting the timer is required. Otherwise,

the value of the counter will not become zero. For example, line 4 in the following

figure is a statement about resetting the timer.

1 =| |[F M0 THEN
2 TMRITO,
ELSE
TO = FALSE;
END_IF;

B

—

MO
|

|

T4
50

Function Block Structure

Format

Name of FB instance (Input pin 1 := Input operand 1,
Input pin 2 := Input operand 2,

Qutput pin 1 => Output operand 1,
Qutput pin 2 => Output operand 2,

Output pin n => Qutput operand n );

Description

Function Block (FB) is executed.

Rules and Limits

e The state of the EN pin of the Function Block instance need not be specified.

When the statement is executed, the FB instance is executed. An IF statement

functioning as an EN pin can be used with the applied instruction.

e As long as the structure of the operands and the structure of the keywords are not

destroyed, starting new lines is allowed.

e The FB is a statement and therefore it ends with a semicolon.
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e The input/output pins of the FB and the corresponding operands must be put in

parenthesis. A pin and the corresponding operand form a group. The groups are
separated by commas. The datatypes of the operands are specified in the FB

definition.

e The FB before a parenthesis is a FB instance rather than a FB definition, that is,
the variable before the parenthesis is a variable whose data type is a function
block.

e The assignment mark for an input pin is := and the assignment mark for an output

pin is =>.

e The pins and the operands are arranged according to the definition of the FB. The
arrangement cannot be changed. The EN pin and the ENO pin are executed. The
input pins are listed above all the output pins. A pin of the VAR _IN_OUT class is
an input pin. Refer to the ladder diagram and the structure text in the following

example for more information.

FBO_INS
FBO
EN ENO FBO_INS {IN_0 := MO,

Mo—{IN_0 OUT_0-D10 51 IN_1:= M1,
M1—{IN_t OUT_0 =>D10);

Examples

Example 1: When a statement which calls a function block is executed, the function

block instance is executed.

FB1_INSL{IN_O = MO, .

IN_1 =M1 SM400 o st
- ' FB1

Para_0:=D0, | | et ; ENO——
Para_1:=D1, Mo—{IN_D QUT_DH-n2
OUT_D=>M2, M1-IN_1 OUT_1Mm3

o ouT_1=>M3 Do—{Para_0 OT_OuTHo2

el [, — Di—{Far_!

7 DT_OUT=>D2); wmm =

Example 2: A function block is used with an IF statement.

1 i3]
=] IF M100 THEN wion Fa2_INS1
FB1_INS1{IN_0 = MO, It FB2
3 IN_1:=M1, 1T LN" . z—
. ¥ MO—{IN_D UT_O-M2
4 OUT_0=>M2); ___ ol o
E END_IF; —
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Example 3: The value of the variable CH determines which function block is executed.

1 [=] CASE CH OF
2 1: CH1{V_CH = AD_CH1,
3 TIMES =-1,
4 V_OUT => V_CV1);
b 2: CH2(V_CH = AO_CH2,
TIMES :=-1,
V_OUT =>V_CV2);
10 3: CH3(V_CH = AD_CH3,
11 TIMES :=-1,
V_OUT =>V_CV3);
1 H
CH1
= V_SCAM
Q| El ENO
CHS1 AD _CHI-V_CH W_OUTI=y_CwH
152 -1— TIMES
2 H
oM
= V_SCAMN
EN Ei ENO
CH— S AQ_CHZ—V_CH WV_OUT=y_cvz
X | TIMES
3 2]
CH1
= V_SCAN
EN E# ENO
CH—{31 AD_CHI—V_CH V_OUTv_Cv3
1—{52 -1—TIMES

8.3.4 C Language Editor (C Language)

The characteristic of C language is that the entire program is constructed by many
text descriptions. Compared with the instruction list (IL), the C language is more
readable and can express a grammar similar to mathematical equations. Complex
arithmetic, so for a program that needs to perform complex calculations, C language

is a more suitable development language for such applications.

Note: Before downloading the C language program to PLC, confirm whether the AS

host firmware is V1.06.00 or higher.
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8.3.4.1 C Language Structure Description

This editing language is suitable for programmers who are already familiar with C
language editing. To start editing in C language, refer to the following figure for the
editing language structure supported by C language; you can first use the common
DEV-C and TurboC on the market And editing software such as Visual Studio for
editing, compiling and testing, and then using the import function provided by
DIADesigner, import the completed C language ".C" and ".h" files and use them in C
language (C) FB or C language (C) POU, as shown in the following figure, can also
use C language (C) FB in structured language (ST) POU or ladder diagram (LD)
POU.

C Language (C) POU C Language (C) POU
C Language (C) FB
.c & .hfile .c & .hfile
Structured Text (ST) POU Ladder Diagram (LD) POU
C Language (C) FB C Language (C) FB
.c & .hfile .c & .hfile

8.3.4.2 C Language Editing Environment Description

The C Code execution code storage space (ROM) provided by AS series hosts is

64K Bytes, and the variable declaration available space (RAM) is 8K Bytes. The

above two storage spaces are independent of the existing PLC program space. After

each compilation, it is recommended to pay attention to the remaining space from

the compile in Error list message box.

When creating a program or function block POU, the C (C Language) programming

language can be selected in the Language field of the Add Program dialog.
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Add Program X

Mame:

Pou_4

Language:

C (C Language)
v/ Assign POU
Type:

Freewheeling
Task:

Freewheeling (0)

Comment:

oK Cancel

The C POU editing environment is shown in the following figure. The editor contains

POU working area.

AS300_C_test Pou 2 X

E IF DO-WHILE WHILE FOR SWITCH

POU Working Area

C POU toolbar

The following figure shows the toolbar of C POU dialog.

‘f IF DO-WHILE WHILE FOR SWITCH

nsert | 100 %

The following table describes the functions in the C POU dialog.

Function Description
=l Add / delete line comment
IF. Conditional structure IF
DO-WHILE Loop structure DO-WHILE
WHILE Loop structure WHILE
FOR Loop structure FOR
SWITCH Condition Structure SWITCH CASE
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Set the start number and C_Tag_Table of the data exchange area

When declaring variables, use matrix (Array) and other methods, but it must be
noted that the memory that can be declared for the variables is limited, so it cannot
be used beyond the scope, otherwise it may seriously cause the PLC to crash. You
must add variable symbols in the C language main symbol table of global symbols.
There are 1000 D devices in the device addresses that can be used by C language
symbols. Set the starting address range by themselves. Go to Program Edit >
Global Variables > C_Tag_Table, right-click the mouse, and then click Set Data
Exchange Area in the right-click context menu. The start address can be filled in
from D0~D29000, and the system automatically sets 1000 consecutive numbers in

the D device.

Project Explorer

4 [ Projectd

I Add Device

Name

Import Set the start number of data exchange area x

Export

Configuration

Export CSV File Current data exchange area : D0~D999 ( Total : 1000 words )

Check
Reset register start address to
ompil F11
D 0

v
Ctr+U

' guration
@ P
0] Security Setting

4 <7: Programming

eter Setting

2| Input range DO~D29000
i Library Manager
4 @ Global Variable
11: Default_Tag_Table

I1C

la 1e EB 18 3] 5] (%]

Ctr+L oK Cancel

[# Set the start number of data exchange area

ISTEIP_Cons = Properties \

N N .

4 @ Program
L pou_l
4 S pou2

b @ Action

After setting DO as the starting position, double-click C_Tag_Table and the content
of C_Tag_Table appears.

Project Explorer 3

Controller_1 C Tag Table X v

6
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In the blank space of C_Tag_Table, right-click the mouse. Select Add (Insert) from

the context menu, and the default variables appear for editing.

Controller_1 C_Tag_Table X

®

Class Name

Controller_1 C_Tag_Table x

Data Type

Import CSV File

Export CSV File

<

Address

®@® 4+ v

Class Name

Var_1

Data Type
BOOL

Address

C_Tag_Table supports four types of data types: BOOL, WORD, DWORD and REAL.

The starting address of the address is the range set by the C language data

exchange area. The example in the figure below shows the D0.0 address setting for

the newly added variable. The address field of the variable can only be filled in the

range set by the C data exchange area, and this variable can be used directly in the

C language program, but also equivalent to a global variable that can be used in

other programming languages.

Controller_1 C_Tag_Table X

®® * v

VAR Var.

Controller_1 C_Tog_Table %

Address

Comment

@® 4 4
Class
VAR Var_1

Data Type

BOOL ~ |- F D00
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You can also enter undeclared variable symbols in the C language editing area. After

entering, double-click the text with the mouse and press the right button, and then
click Add Variable in the shortcut menu to automatically export the variable

symbols. After finishing the setting, the corresponding setting variable appears in
C_Tag_Table.

Project Explorer 2 < ¥ Controller_1Pou3 %

Y

A, Network Configuration = |IF DO-WHILE WHILE FOR SWITCH
4 W Controller_1 (A 1 [o=

& Communication S
&' Device & Error

4 a’.ﬂq’ Hardware Configuration

rmation

?pfo-"'lgura‘u:n
@ Parameter Setting
[ Security Setting
4 <+ Programming
fi Library Manager
4 & Global Variable
11 Default_Tag_Table
15 CANopen_Tag_Table ” _ : i et
137 EIP_Produced Tag Table '_ . .
g_Table 18 \EZ..-.................. .................

11 C_Tag_Table @

A |
u § Cut Ctrl+X 'K‘
& Task Manager = @
C

D o} Ctrl+C
| : L =
4 [ Program =

&

¥ EIP_Consumed_

i User-defined Data Type

L3l Pou_1

(4 Pou_2 @& Delete Del

Add a Variable to POU X

Paste Ctd+V

Class Name Address Comment

VAR aaa v
Declare Local/Global Variable Table Data Type Initial Value
C_Tag_Table v| |BOOL b | s

Cancel

In the process of program input, the matching variable symbols will be automatically
filtered from the created variable symbols for you to choose. Use the Up / Down keys

on the keyboard or directly click the left mouse button in the menu to complete enter.

[VAR] C_Var_0:BOOL

T C_Var_3 @
@) case

#) char ™

20 C_Var_0

DIADesigner V1.13.0

367



A AELTA Chapter 8: Programming

Edit C language

In the C editing workspace, only standard C language writing is supported, other
high-level syntax such as PLC instructions, C++ or Visual C, etc. are not supported.
The operation method is similar to that of a general text editor. You only need to
directly use the keyboard to input or modify text on the work area according to the
format of C grammar when editing, and users can execute line break when pressing

the keyboard Enter key.

19 C_Var_0= ,-q— ||’ “D IC_"-"Er_fJ=

In the process of program input, the matching variable symbols will be automatically

filtered from the created variable symbols for you to choose. Use the Up / Down keys
on the keyboard, or directly click the left mouse button in the menu to complete

enter.

o i

Line Comment

After the C language program is created, if the explanatory text or part of the
description of the C language program you want to add does not need to be
compiled, the line annotation function can be used at this time to eliminate the
description that does not need to be compiled. The keyword for line comments is //,
the string after this keyword turns green, and the green string represents the

comment string that the compiler will ignore.

Follow these steps for adding / deleting line comments.
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To add / delete line comments

1. Select one or more lines to be executed.

2. Click the pattern button E on toolbar.
Or
Right-click to open the context menu and select Add/Delete Line Comment.
Or

Click CTRL + Q on the keyboard at the same time to select line. The selected line

becomes line comment text (green string).

= I DO-WHILE WHILE FOR SWITCH

= IFE DO-WHILE WHILE FOR

—— [
[/Comment_tes 3
Cvar 0-333; & ¢
C Var 1=444; | u D cony "
C_Var_2 =555; I 9 2 ® Delete "
g C_Var_3=666; ¢ [& e oy
—

= |IE DO-WHILE WHILE
//Comment_testl

f/C_Var_0=333;

Var_1 = 444;

3. Repeat the above steps to delete the line comment keywords.
Block comment

Block comments provide another way of commenting besides line comments. The

keywords of the block comment are /* and */, which are placed before and after the
string to be annotated, respectively. The text between these two keywords will turn
green, representing the comment string, which will be automatically ignored by the

compiler during compilation Comment string.

Follow these steps for adding / deleting block comments.
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To add / delete block comment

1. Select the string to be annotated.

2. Right-click to open the context menu and select Add/Delete Block Comment.

Or

Click CTRL + SHIFT + Q on the keyboard at the same time to select string. The

selected string becomes block comment text (green string).

= IF DOWHLE

= |IFE DO-WHILE WHILE FOR

WHILE FOR SWITC

%

= IE DO-WHILE WHILE
[/Comment_testl
[*C_Var_0=333;

C_Var_3 = 666;*/

f/Comm tl m
[0 ent_testl
C_Var_0=333; \ § e
N
C var_1=444; | |’ D copy
: ‘-;”5
C_Var_2 =555; 2 D/ © e
7 ] [® saroeice sock Commert 8
8 C_Var_3=5666; # A ete Line Com

‘_’\

3. Repeat the above steps to delete the block comment keywords.

Function block (FB) call structure

The editing method of C function block is the same as that of C program. According

to the format of C syntax, directly use the keyboard to enter or modify text in the

work area.

E WHILE FOR SWITCH Insart | 100 %

Int el

Editing Workplace

v] ==t

There are two ways to insert C language function block into LD language program.
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Method 1

According to the function block name, directly use the keyboard to input in the editing
work area of LD language.

AS300_C testPou_1 x -

@®

Class Name Data Type Address

< >

Ab-Q-2-blt +-B-BRE-% A 4 insert Decimal Place |3] [100% [v =

|| |Please enter ingtruction here: 25
Tl @ ok || cance

Method 2

Expand the list of function blocks in Project Explorer, find the item you want to insert
in it, press and hold the left mouse button on the item, then drag it to the position you

want to insert and release the left button.

sssssssssssssssssssssssss

Import / Export C resource file content

To import the completed C language .c and .h files, right-click the C resource file,
then click the Import item in the context menu, and then select the file to be
imported. Add the C file and select the C file to be imported, as shown in the figure

below. To import .H files, select C headers (*.h) in the File Name item.
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Project Explorer
4 [ Projectd
18 Add Device
b A Network Configuration
4 WB Controller_1 (AS332T-A)
&% Communication Setting
&£ Device & Error Information
b ¢ Hardware Configuration
[0 Security Setting
4 7 Programming
& Library Manager
4 & Global Varizble
Default_Tag_Table
15 CANopen_Tag_Table
I EIP_Produced _Tag_Table
1 EIP_Consumed_Tag_Table

C_Tag_Table
i User-defined Data Type
% Task Manager
4 2 Program
L Pou_t
4 O Function Block
LUFe_1
C resource

3] Import
’<Mm|:m — e
3
¥ I8 Commissioning 5 Expott
- B Check
=
| o
Compile | [ORETSN A0 2 o0
Description » Download

- 11,31,040 steps (0%)

i € v
Organize »  Newfolder
= I This PC fl Mare
"= Aokt (4| degree to radianc
I Deskiop

4] Documents
& Dewnleads
¢ D Music

& Pictures

B Videos

e Local Disk (C)
= Local Disk (D:)
% https://ideltain.c

@ Network .

File name:

» ThisPC > Local Disk(D:) » DlADesigner > DiADesignerV1.2 » cfile

Date modified Type

v o o
- M o

Size
| |Csourcefiles ".c) 2

Fil I

Cir+U
CtrsL

4 [l Projectd
1= Add Device
b A Network Configuration
4 WD Controller_1 (AS332T-4)
#% Communication Setting
&t Device & Error Information
b & Hardware Configuration
B Security Setting
4 & Programming
£ Library Manager
4 @ Global Variable
531 Default_Tag_Table
51 CANopen_Tag_Table
&7 E1P_Produced_Tag_Table
19 EIP_Consumed_Tag_Table
531 C_Tog Table
i User-defined Data Type
£k Task Manager

4 ® Program
il Pou_1
4 0 Function Block
GUFB_1
A B C resource 3 Import
Gt 2 Motion [® Export
+ I8 Commissioning =
A @ Check
8 conpie
Compite || [@HETEN | o 00
Description = Download

m /1.31,040 steps (0%)

Project Explorer a x N

.

Organize v New folder

I This PC Mutig

“J 3D Objects
I Desktop
Documents
& Downloads
D Music

&= Pictures

B Videos
¢ ‘& Local Disk (C)

= Local Disk (D)

=x https://ideltain.c

& Network v

6
| File name:
11

CtrsU

> ThisPC > Local Disk (D) » DIADesigner » DIADesignerVi2 > ¢

native_C_function2h

Date modified ype

v| | headerftes(*) v

CtrlsL

You can also choose to display both the .c and .h files. At this time, the .c and .h files

can be selected for batch import.
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€ o v

Organize v MNew folder

[ This PC
- 3D Objects
[ Desktop
Documents
* Downloads
J) Music
[&] Pictures
m Videos
. Local Disk (C:)
- Local Disk (D:)

=g https://ideltain.c

=¥ Network v

File name:

» ThisPC » Local Disk (D:) » DIADesigner » DIADesignerV1.2 »

h file 2021/7/26 15:34
BEN 20 5 16:37

test_C_resource
cmp_value.c
degree_to_radian.c
degree_to_radian_2.c
degree_to_radian_3.c
degree_to_radian_5.c
degree_to_radian_6.c
Max_pressure.c
native__function.c
native_C_function.h
native__function? «
test_cmp_value_and_degraa_to_raidian.h
tact fila h 7h

v & Search DIAD

signer V1.2 0

~ | | C source or header files (*.c,*.h) i’

C source files (*.c}
C header files(*.h)
C source or header files (*.c,*.h)

Similarly, you can also click the Export item in the C resource file to do the export, or

directly click the Export item in the .c/.h file to do the export.

Project Explorer 3 x
4 [ Project1? ~
1= Add Device

A Network Configuration
4 B Controller_1 (AS332P-A)
%% Communication Setting
& Device & Error Information
4 8 Hardware Configuration
% Configuration
£ Parameter Setting
[El Security Setting
4 & Programming
[ Library Manager
@ Global Variable
i User-defined Data Type
£ Tosk Manager
[ Program
O Function Block

W B C resource

[C] degree_to_rad™
» 3 Motion |
» (8§ Commissioning
4 7 Auxiliary | B Check
< - | 88 compile

Description

precompile || [@0EmomY || = Download  Ctel
|

-
e 1 » ThisPC » Local Disk (D:) » DIADesigner > DIADesignerV1.2 » .hfile v| @ | search hiile 2
Hy Organize = New folder 9
8 float1 0 This pC Lo Name Date modified Type Size
temp, ; "
retunt 0 30 Objects || degree_to_radian.c C File 1KB
Ly B Desktop
& Downloads
= D Music
& Pictures
E videos
& Local Disk (C:)
T = Local Disk (D)
Del e et b
v\@ File name: v
Save astype: | C source files (".c) ~
F11
CrrisU ~ Hide Folders Save Cancel
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Project Explorer 7 x N
= IF DOW
int fur Export X
s » ThisPC » Local Disk (D:) » DiADesigner » DIADesignerV12 » .hfile v O] Search.hfile y)
Organize v New folder =
£ This PC ®  Name Date modified
B 20 Objects native_C_function2.h 1K
| Desktop
% Documents
& Downloads
[> D Music
&= Pictures
B videos
i Local Disk (C1)
- Local Disk (D5)
Del
[ native C function2. v
=/ Save as type: | C header files(".h} v
< Check
.  Hide Flder =
Precompile |v| [0 * Cii+U  [Miessage
Description * Download CtrisL

8.3.4.3 C Language Compilation and Debugging

DIADesigner provides PLC built-in trigonometric function and exponential library,
which can be used by you without announcing, but it does not provide other external
standard C library (such as math.h) on the market to save PLC internal provision C
code storage space. DIADesigner will display the compiled error message. After
double-clicking the error description, jump directly to the error location to modify the
function. Monitor the existing PLC programs and function blocks online, but cannot

perform line by line editing of the C language program. C Code for monitoring.

Error List 3 x
Compile v @ 5Emors | 0Waming @ 2 Messages Wi Clear All
Description Program Position Error Code
|® Compiling failure: “aaa’ undeclared (first use in this function) | Pou_1 Line 19 0500.0319 -
@ Compiling failure: each undeclared identifier is reported only once :@ Pou_1 Line 19 0500.0319
@ Compiling failure: "bbb’ undeclared (first use in this function) Pou_1 Line 21 0500.0319
@ Compiling failure: expected declaration or statement at end of input Pou_1 Line 24 0500.0319
@ Can't find C memory mapping address for C compiling procedure 0500.0320
@ Compile complete : 5 Error, 0 Warning i
x -
+

= IF DO-WHILE WHILE FOR SWITCH Insert | 100%  |v| =T

20
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8.3.4.4 Built-in Library Command Description

The four arithmetic add, subtract, multiply, and divide commonly used integer type or

floating-point number type are all built-in in DIADesigner and can be used without

additional declaration.

The following table lists the name of the built-in trigonometric function.

C Function | DIADesigner Edit . Function
Instruction Format _p
Name Name Description
sinf DELTA_SINF Float DELTA_SINF Sin operation
(float radian);
cosf DELTA_COSF Float DELTA.—CC_)SF Cos operation
(float radian);
tanf DELTA_TANF Float DELTA.—T'A_‘NF Tan operation
(float radian);
asinf DELTA ASINF | TIOtDELTAASINE | g1 peration
(float arg);
acosf DELTA ACOSF | T10atDELTA ACOSE 1 o ot sheration
(float arg);
atanf DELTA ATANF | T1OatDELTAATANE | 14 oheration
(float arg);
sinhf DELTA_SINHF Float DELTA_SINHF Sinh operation
(float arg);
coshf DELTA COSHF | F10atDELTA COSHF | o o oheration
(float arg);
tanhf DELTA TANHF | FI0atDELTA_TANHF | 111 operation
(float arg);

The following table lists the name of the built-in exponential function.

C Function | DIADesigner Edit Instruction Format Function
Name Name Description
Float DELTA_SQRF Square root
sqrf DELTA_SQRF (float value); operation
Float DELTA LOGF :
logf DELTA_LOGF (float base - float value); Log operation
Inf DELTA_LNF F'Oa(tﬂgst";g;""”: Ln operation
Float DELTA_POWF _
powf DELTA POWF (float base - float power): Exponentiation
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8.3.4.5 Example Operation Instructions

Example: Output a Sin function value every 10ms with each 5-degree transformation

and use the data oscilloscope function to record the output value of the Sin function.

1. First create the variable names of the variables shared by controller and C

language program, refer to C Language Editing Environment Description.

Project Explorer
4 [l Project12
1= Add Device
» A Network Configuration
4 W Controller_1 (AS332T-A)
& Communication Setting

& Device & Error Information
b .;_’3 Hardware Configuration
[2) Security Setting
4 7 Programming
5 Library Manager
a '@‘ Global Variable
i Default_Tag_Table
11 CANopen_Tag_Table
11 EIP_Produced _Tag_Table
11 EIP_Consumed_Tag_Table
1: C_Tag_Table
4i User-defined Data Type
i Task Manager
4 [B Program
[€] Pou_1
O Function Block
B C resource

L4 .'J Motion
Controller_1 C_Tag_Table x -
®@® * 4
Class Name Data Type Address
VAR sin_in_data_2 REAL M fleesl D12

2. Import a function degree_to_radian.c that you have edited and completed the test.
Refer to C Language Editing Environment Description. This step can be omitted

according to the situation.
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'k Task Manager
[# Program
T Function Block

N

[8 C resource
degree_to_radian.c

4 [l Project1? A
|l Add Device = IF. DO-WHILE WHILE FOR SWITCH Insert [100%  |v| = +—— -+
b A, Network Configuration 1 e T,
4 W6 Controller_1 (AS332P-A) 3
¥ Communication Setting 4 float degree_to_radian(float test_degree)
&f Device & Error Information % =
4 g Hardware Configuration E T
% Configuration . | float remp_radian; .
@ parameer s
Izl Security Setting 11
4 7 Programming ji &l
i Library Manager ha
v @ Global Variable s
i User-defined Data Type js

3. Edit a new function block

test_sin and write in the calculation process, including

degree_to_radian function library as shown in the following figure.

Project Explorer
4 [l Example
1= Add Device
4 A Network Configuration
[#] Network View

— Connected Metwork
b =% Disconnected Devices
4 WD AS300_C_test (AS332T-A)
& Communication Setting
&¥ Device & Error Information
b o8 Hardware Configuration
0} Security Setting
4 < Programming
T4 Library Manager
» & Global Variable
il User-defined Data Type
i Task Manager
2 Program
4 DO Function Block
[ test_sin
[ C resource
¥ Motion
» [& Commissioning

» A Auxiliary

] | —
-
- [p—
L
e o o
AT p—

4. Create a program (POU),

10ms.

and write a function block (FB) that calls test_sin every
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Project Explorer ;. x
- G s=EFIEEfeERREs
==l Add Device
r A Network Configuration
- B AS300_C_test (AS332T-A)
&% Communication Setting
Sf Device & Error Information
» & Hardware Configuration
IZl Security Setting
< & Programming
“a Library Manager
» & Global Variable
i User-defined Data Type
& Task Manager
- E® Program
L ProgO
< O Function Block
] test_sin
< [8 C resource

TO

MO

5. Click Compile [E.

O (MADwwgasr - &dv. - Progeciii

D BB Q » F B B

o

L Ty el T e S

L
{5 W

controller program can be downloaded.

6. After the compiling (Compiler) is successful, the communication is set and the

O DiADesgeer - Adw. . Progectid

B BB G % J 0 O

L8

§

£
Q000000000 ¢

i®

Fasiriwmy
besxmm
frncmmy
flamm

sy

TR L
R
arial

I Ve e
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7. After starting PLC Run, turn on the Data Tracer.

@ DlADesigner - Adv. - RFEFRHR

o

= IF DO-WHILE WHILE FOR SWITCH
1 fiost degree_to_radian(fioat test_degres);

adlan - degree_to_radian|sin_in_dat
sin_out_dsta = DELTA_SINFitemp_radian) +

temp_radian = degree_to_radian|sin,_in_data
sin_out_data = DELTA_SINFitemp_radian) *

8. The Data Tracer sets sampling parameters and measurement. Click Add, double-
click Global Variables, click C_Tag_Table in the Select Variables dialog, and

select the variables to be monitored. Then click OK.

I ; -  comrotr 1 ot e |

Variatle  Regute

=5

3
N
Ses Reves et Caneel Setect
] ‘,:.‘\

9. Click Start Tracer to perform real-time monitoring of the Data Tracer.
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AS300_C_test Data Tracer %

AS300_C_test Data Tracer

K =

8.3.5 CFC—Continuous Function Chart

The Continuous Function Chart (CFC) is a PLC programming language in
extension to the IEC 61131-3 standard. CFC is often used in the area of motion
control. The most significant feature is its graphical programming language based on
the function block diagram language. Comparing to other PLC programming
languages, CFC can provide a more logical relation between input and output, and a
clearer execution order of the program. The operation principle of CFC will not be
covered in this chapter; this chapter will only focus on the creation and operation of
CFC in DIADesigner.
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8.3.5.1 Things to Note When Using CFC

It supports keyboards but does not support the instructions of LD, LDI, LDP, LDF,
NP, PN, etc. Type the register or the name of the variable, and the system will add

input node in the back.

e Entered data is not case-sensitive, any uppercase or lowercase character can be

entered. For example, OUT, Out and out are all correct.
e Common positional numeral systems
o Decimal range: 2345
o Hexadecimal range: 16#5BA0
o Floating point number: 4.123

e There is no limit on the number of the loops for CFC to edit. But the size of an

edited programs should not be larger than the memory size.

e The input pin of nodes, logic gates, instructions, and function blocks can only be

from one origin. But the targets of the output pin can be multiple.

8.3.5.2 Add CFC Program

Select CFC (Continuous Function Chart) in the Language field in Add Program

dialog while creating a POU of program type or function block type.

Add Program x

Mame:
Pou_1
Language:
CFC (Continuous Function Chart) w
w*| Assign POU
Type:
Freewheeling b
Task:
Freewheeling (0) W
Comment:
OK Cancel
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The environment in which a CFC POU can be edited is shown in the following figure.

In any POU dialog (program type or function block type), there are two areas.
e Local Variable Table area
e POU Working area

The table in the upper part of the CFC POU dialog is a Local Variable Table, and the
lower part is POU Working Area. After a CFC POU program editing dialog is opened,
the corresponding toolbar appears in the DIADesigner dialog. A blank Network is

created by default.

-
w® v
Class Mame Data Type Address Initial Value Comment
Local Variable Table
% = m o=@ o |{FouT | c{v] Ell E =S 1 Decimal Place: |3 100 9% ~| -
POU Working area
CFC Toolbar

After the POU dialog is opened, the toolbar for editing the Continuous Function Chart

appears.

5% @™ @ @ ) |[{}ouT a3 4 d 9 3 28w % | 6

The following table describes the functions in CFC POU dialog.

Function / Icon Description
= Click to display / hide the commands on the registers.
=8 Click to insert an input node.
i Click to insert an output node.
= Click to insert a label.
# Click to insert a comment.
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Function / Icon Description

{F

Click to select a CFC block. You can insert OUT, AND, OR and
other blocks from the drop-down menu.

Jen Click to enable / disable function blocks or the EN pin of the
instruction.

{] Click to add an input node to the AND / OR block.

Al Click to delete the input node from the AND / OR block.

d] Click to insert inverse logic.

q] The input is rising / falling.

] Click to set / reset the input.

T Auto Arrange: All the objects will be sorted according to the data

.
flow.

T+ Click to auto resize to fit the screen to see all objects.

#, Options: Click to select the execution order. You can select
Auto Data Flow Mode or Explicit Execution Order Mode.

B Click to toggle the label.

Context Menu for CFC Programming

Right-click in the working area to open context menu.

)

®

e

J B9 S &

o

Cut
Copy

] Paste

Remove
Select All
Comment
Execution Order
Activate/inactivate
En

MNegate
Rising/Falling
SetReset

Instruction Wizard

Cirl+Xx
Ctri+C
Ctrl+Y

Del
Cirl+A

Shift+F5

Shift+F7
Shift+F10
Shift+F11
Shift+F12

Alt+l

The following table describes the functions in the context menu.
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Function Description
Cut Click to cut the selected object.
Copy Click to copy the selected object.
Paste CIic_k_ to paste the lately cut / copied object to the editing
position.

Remove Click to delete the selected object.
Select All Click to select all objects in the POU working area.
Comment Click to insert a comment at the cursor position.

Execution Order

e When the option is set to Auto Data Flow Mode: Switch the
display of execution order.

¢ When the option is set to Explicit Execution Order Mode: Set
up the execution order of the logic gates, instructions, and
function blocks. Data flow: all objects will be run according
to the original set order. Topology: all the objects will be
sorted and executed in an order of top-to-bottom and left-to-
right.

Activate/Inactivate

Click to activate / inactivate the selected object.

Click to enable / disable function blocks or the EN pin of the

EN instructions.
Negate Click to insert inverse logic.
Rising/Falling The input is rising / falling.
Set/Reset Click to set / reset the input.

Instruction Wizard

Open Instruction Wizard dialog for selecting the instruction.

8.3.5.3 Edit CFC

Selecting Objects

Select the objects in the CFC by mouse-clicking. After the objects are selected,

perform edit, copy, paste, etc.

e Select an object

Move the cursor to the object to be selected and left-click, or use the directional

buttons on the keyboard to select the object. The selected object will be in blue;

as for unselected object, it is in white as shown in the following figure.
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e Select multiple objects

Click and drag the mouse to select the area of objects.

AND 1

M2 |1

i

H
pd
=
o

M

M1

Input / Output Nodes and Logic Gates

Nodes and logic gates are factors to construct a CFC. Input nodes can be the

variable status of the input origin or the status of the register. The output nodes are

the results from the operation of logic gates. The following example illustrates the

same program in two programming languages, the CFC and LD. Input nodes and

output nodes cannot be linked directly; that is why logic gates are needed.

= _M!_|

M1

Use logic gates such as AND gate and OR gate to link the objects to create various

complicated loops as shown in the following figure.
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[0 E AND
i} -
MID
=}
L OF 3 AND |4
2} ] S

Inserting Nodes or Gates

Insert a node using the following two methods as required.

To insert node

Method 1: Use the icons from the toolbar

. -
1. Click on toolbar.
F@a o = D -] B g J d g8 ¥ %
\_J

2. Click any position where you would like to insert the object in the working area.

R o - o 3 our 8 X - S = = = Oour -

\@ I:>

Method 2: Use a keyboard

1. Click in the working area and enter instruction using the keyboard directly.

After pressing Enter on the keyboard or clicking OK on the instruction editing

dialog, the instruction appears.

2. Click any position where you would like to use the instruction, and then the

instruction creation is completed.
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L Address

Note:

0o

e The instruction entered is not case-sensitive.

e When unsupported instruction or the contents of non-compatible devices are

entered, they will be regarded as variables. After clicking OK, Add a Variable

to POU dialog appears. If the content contains special characters, such as

ABC??!l, this dialog does not appear.

The following table lists the supported instructions of keyboard.

Instruction Description
ouT Create an OUT gate.
AND Create an AND gate.
OR Create an OR gate.

Name of a register

Create an input node for the register.

Name of an instruction Create an instruction block.

Name of a function block | Create a function block.
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Add / Delete a Pin

AND and OR gates can be used for adding and deleting a pin, suitable for programs

with multiple conditions.

To add / delete Pin

1. Click to select the logic gate.

LWD 1

LIl

10 = ={_MI0_|

2. Click Add Pin EL on toolbar to add a pin to the logic gate.

AMD 1

10
Il

= MI10

3. If a pin needs to be added before a specific pin, click to select the pin to add a

new pin before it, and then click Add Pin. A newly added pin appears right before

the previously selected pin, as shown in the following figure.

AND 1
0 = NI0
Ml — Lo

AND 1
B
Il 1 =

4. Click Remove Pin A to delete an input node from the AND / OR gates

Or
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Click and select a specific pin and click Remove Pin to delete.

Y == '. I
OR
@K@ @K@
9 2 U 2
: AND 1 | _IM m? LMD [-- —

Changing a Pin Type

Follow these steps to change a pin type and design a complex continuous function
chart.

To change pin type

1. For negating, select the pin of a node, a pin of a logic gate, a pin of a function

block, or a pin of an instruction, and then click Negate q] on toolbar or the

context menu, the state of the pin will be negated. If you select a pin whose state

is negated, and then click Negate again, the state of the pin will not be negated.

et b

> g =

AND 1 AND 1

= = (_“1 =

g
2. For setting a pin, select the pin of an output node, and then click Set/Reset ol
on toolbar or the context menu, the pin will be set. For resetting a pin, if you select
a pin which is set, and then click Set/Reset, the pin will be reset. If you select a

pin which is reset, and then click the icon again, the pin will not be reset.
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1] ¢ \@ |$ ]

3. For rising, select a pin of a logic gate, a pin of a function block, or a pin of an
1

pin will be rising-edge triggered. For falling, when you select a pin which is rising

instruction, and then click Rising/Falling on toolbar or the context menu, the

edge-triggered, and then click Rising/Falling, the pin will be falling edge-

triggered. If you select a pin which is falling edge-triggered, and then click the icon

again, the pin will not be falling edge-triggered.

AND1¢ ¢IAND]
= 3 \@ L L.

Connecting Objects and Canceling Connections

When you click a pin of an object and hold down the left mouse button, the target
pins to which the pin can be connected are indicated by gray. When you drag the
mouse cursor to the target pin of an object, an arrow appears. After you release the
left mouse button, the two pins will be connected. To change the connection or

cancel the connection, drag the line to a new target pin or to the blank.

O Lt e

Instructions and Function Blocks

In a continuous function chart, an instruction name and operands are shown in a
block. The orders in which the instructions in a continuous function chart are
executed are indicated by the numbers in the upper-right corners of the blocks. An
instruction is executed only when the logic state connected to the En pin of the block
is ON.
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Instruction name
Execution order

e

En pin
=] 1 s s \\gu;played.

\ Operand /

The following figure shows a function block in a continuous function chart. It is
executed only when the logic state connected to the En pin is ON. Besides, the text
on the top of the function block is the name given to the function block, i.e., a

Function Block Instance.

Function block instance

|

|Z| The picture can't be displa D
>

|

Function block definition

If you need to enable an instruction and a function block by a condition, connect the
input node of the condition to the En pin of the block representing the instruction and
the En pin of the function block. When the input node is ON, the instruction and the
function block is executed in order. From the following figure, enable_1 controls the

instruction and the function block.

MOV 1
Ex
oo l_cs ju S TR |
enable 1}
FEL instl
FBL 2
Ex
in 1 Var 1 Var 2p—~f ont 1 ]
ir 2 Var 3

If an instruction or a function block does not need to be controlled by a condition,

select the block representing the instruction or the function block, and then click EN
{En

instruction or the En pin of a function block is disabled, the instruction or the function

on toolbar or the context menu. After the En pin of a block representing the
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block will be executed if it is the instruction’s turn or the function block’s turn to be

executed. If you select an instruction or a function block whose En pin is disabled,

and then click this icon again, the En pin of the instruction or the En pin of the

function block will be enabled.

k. MOK@
~/

&, 0

=7

- El’

=

Inserting an Instruction

Follow these steps to insert an instruction using any of the following two methods.

To insert instruction

e Method 1: Select from Instruction Wizard dialog.

1. Right-click the working area and click Instruction Wizard in the context menu.

D 2 @ O @

T

Salect All
i Comment

Execution Crder

. /

Crl+A

ShiftsF5

|

L3

I[-.; Instruction Wizard

Alt+l

2. In the Instruction Wizard dialog, select an instruction to be added and click

OK.
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Instruction Wizard x
Al = Instruction Name: WAND API Mo, : 250
Comment | Logical Word AND Helgp
AS300 Parameters Class Type Value
natr X ST VAR WORD
52 VAR WORD
T D AR ORD

» Data Transfer
¥ Handy Instructions

+ Logical Operation

b Rotstion and Displacerment

v Shift

Cancel

e Method 2: Use a keyboard

Click the working area and type an instruction by the keyboard directly, the
instruction edit dialog appears. After typing, press the Enter key on the keyboard
or click OK in the instruction edit dialog. If you move the mouse cursor and click
any position where the instruction is to be added in the working area, the

instruction will be inserted.

-
® v
c adé
P o o = Ir ano ' = 1 P 3
-
E df §
ATMR
=En
1
Do 2
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Note:

e The instruction entered is not case-insensitive.

e When unsupported instructions or the contents of non-compatible devices are

entered, they will be regarded as variables. After clicking OK, Add a Variable

to POU dialog appears. If the content contains special characters, such as

ABC??!l, this dialog does not appear.

Inserting a Function Block

Follow these steps to insert a function block using any of the following methods.

To insert function block

Method 1: Dragging a function block definition

Click the function block definition to be added and drag it to any place to add it in the

working area.

Project Explorer | % x

« 0 Controller_
#% Commu

272

D ype
L ager
4 @ Progr
4 Function Block
C resofce
L -_—
o .

» (8 Commissioning

5

v Auxiliary

Method 2: Use a keyboard

Click the working area and enter the function block definition by the keyboard

directly, the instruction edit dialog appears. After typing, press the Enter key on the

keyboard or click OK in the instruction edit dialog. If you move the mouse cursor and

click any position where the instruction is to be added in the working area, the

function block will be inserted.
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il
]
[F]
0

-
0o

Note:
e The function block definition entered is not case-insensitive.

e When unsupported function block definition or the contents of non-compatible
devices are entered, they will be regarded as variables. After clicking OK, the
Add a Variable to POU dialog appears. If the content contains special

characters, such as ABC??!!, this dialog does not appear.
Deleting objects

To delete a single object or several objects in a continuous function chart, use any of

the following methods.

e Select an object, and click Edit > Delete in the menu bar, or click ) on toolbar.
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AND 1
|
1
File [Edit| View Opd
U * Unde  Ctr+Z
JFoount Cirl+X
| (W] Copy Ctrl+C
poBeR - Jor@|=smE et s 5 oR
\9 P @ Delete Del
E Export
»] Import
O A Find and Replace *
P71 Bookmark 4
AND 1
E - [ ]
o p—o

Or

Select and right-click an object, and then click Remove in the context menu.

LND 1 _ cum Cirl+X.
D comy Cri+C
M1 Paste Cirl+
/ @ Remove Del
@ Select All Clrl«A
71 Comment Shift+F5
Execution Order 4
tefnactivate
f En ShiftsF7
{ Shift+F10
AND 1 ] RisingiFalling Shift+F11
= | M2 ] setReset Shift+F12
i —ro .
E3  Instruction Wizard Al

Or

Select an object and press Delete key on the keyboard.

AND 1

MO +_M2_|

) e
A\

AND 1

. - M2
v b—o

Editing Registers or Variables

To edit a node, double-click the node and enter a name, and then click the blank in

the working area or press Enter key on the keyboard.
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(17
(1) LND 1

m ]

L @ﬂ
7
/@ OR &

AND |1

MI0 M2
1

If you enter a variable in a node, the Add a Variable to POU dialog appears after
pressing the Enter key on the keyboard. After setting a variable and click OK in the
Add a Variable to POU dialog, the declaration of the variable is completed.

|_J|>@
7

Add a Variable to POU X

Class MName Address Comment

VAR Varl : v
Declare Local/Global Variable Table Data Type Initial Va
Pou_1 bt BOOL b | 5
@ Cancel

Varl e IvI2
vl

Activating / Inactivating an Object

If an object in a continuous function chart inactivated, the compiling of the continuous

function chart will skip the object. You can temporarily inactivate some parts of a
program.
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To activate / inactivate object

1. Right-click an object to be inactivated to open the context menu.

AND |

MO B—f M2
M1 o\ g ,

2. Click Activate/lnactivate in the context menu. The object becomes dark as

shown in the following figure.

4 cut Clri+x
D copy Cirl+C 1
. ) | M0 | - M2 |
St ! M1_b
@ Remove Del
Select All Clri+A
#] Comment Shifi+F&
Execution Order »
Activate/inactivate I
i En Shit-£7R, | @
o] Negate Shift+F10
] sev t fF12
% Ins n Manual F1
Alt+ AND |1
Auto Generate Variables _ _
Bookmark M1

3. To activate an object, follow the steps above and click Activate/lnactivate in the

context menu.
Inserting a Comment

Follow these steps to insert a comment in a continuous function chart. There are

following two methods of inserting a comment.
To insert comment
Method 1: Insert a comment in any position.

1. Click Comment on toolbar.

|ﬁ o E:I:D-AND & d d £ A E = *fcsl

2. Click any position in the working area, a comment will be inserted, as shown in

the following figure.
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3. Double-click the inserted comment to open a dialog. Enter the content of the

comment in this dialog. To start a new line of text at a specific point, press the
Shift + Enter keys on the keyboard.

®

o

4. After you enter a comment, click the blank in the editing dialog, or press the

Enter key on the keyboard. This type of comment is independent of the other

types of objects in the working area. It does not vary with the deletion or the

movement of another type of object.

ol

oo
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Method 2: Insert a comment binding with an object

1. Click the object in which a comment will be inserted, as shown in the following

® v
Class Name Data Type Address Initial Value | Comment
- S
F = = = Tr ano gl < S & %

2. Click Comment on toolbar. The comment binding with the object appears

as shown in the following figure. You can edit the comment.

1R e o co@)Dag - & 44 44 4 8 % %]
kS

~

@ v
Class Name Data Type Address nitial Value Comment
v -
o @ =@ ) (DraAND - & g A 4 4 2 * %
Enter the comment
AND
M2
(1}

3. The position of the comment varies with the movement of the object. When you
move the object, the comment moves.

® e
Class Mame Data Type Address Initial Value Comment
S e A D L T I - A B VI = S s

Enter the comment.
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Changing the Order in which Objects are Executed

When the execution order is set to Auto Data Flow Mode, the execution will
automatically sequence according to the topology position and data flow. The mode

is the default setting, and you do not need to set the execution order.

i Ccut Ctrl+x
Copy Cirl+C
"] FPaste Ctrl+y
@ Remove Del
Select All Cirl+A
&1 Comment Shift+F5
ND 1 Execution Order 'l Display Execution Order

] . Activate/inactivate /
M1 \ EN En 7
o] Negate Shift+F10
§|:| Rising/Falling Shift+F11
] setReset Shift+F12
[® Instruction Manual F1
g Instruction Wizard Alt+l

Auto Generate Variables 3

Bookmark 3

When the execution order is set to Explicit Execution Order Mode, the numbers in
the upper right corners of the objects in a continuous function chart indicate the order
in which the objects are executed. To change the number in the upper right corner of
an object, right-click the object, and expand Execution Order in the context menu to
set the execution order of an object. If Data Flow is set, the order in which the
objects are executed will be determined by the data flow of the objects. If Topology
is set, the order in which the objects are executed will be determined by the relative

positions of the objects.

_§ Cut Crl+x
Copy Ctri+C
] Paste Ctrl+V
@ Remove Del
Select All Cirl+A
1 Comment Shift+F5
LMD 1 Execution Order 3 Up
T/0 Activate/Inactivate Down
L1 \ {En En Shift+F7 Front
6 o] Negate Shift+F10 Back
§|:| Rising/Falling Shift+F11 Data Flow
] setReset F12 Topology
[® Instruction Manual
g Instruction Wizard It+l
Auto Generate Variables 3
Bookmark 3
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Note: If the execution order is changed, the result would also be different. The Auto

=
Arrange =1 on toolbar can be used by users who are not familiar with the order.

Displaying / Hiding Information of Registers
If you move the mouse cursor to a register or a variable after clicking Show / Hide

Register Comment on toolbar, the information about the register or the

variable appears. The information includes a register address and a comment.

Var 1 LND 1

Class: VAR

Var 2 | address: M0
Twpe: BOOL
Mame: Yar_1
Comment: input signal

Setting a Label

When setting a label of skip instruction, click Label EI on toolbar to add a label
and enter the label name, as Label 1. Then enter the corresponding label name at
pins CJ and JMP, setting the label for the target of the skip instruction. The order of
labels is executed by referring to the execution order number in the upper right

corners of the objects.

I C3
En
8
OUT 2
M2 < M3 |

AND |4
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8.4 Compile and Check

After editing the programs in IEC programming languages, check the syntax of the
programming language with Check or compile the project or device with the help of
Compile. The syntax and the structure in the present dialog are checked with Check.
Execution code for project or device or program is generated only if Compile is
successful, without any errors. It is possible to compile the entire project or individual

device or individual program.

8.4.1 Check

Follow these steps to check a program POU.
To check program POU
1. Select the program POU to be checked.

2. Right-click program POU to open the context menu and click Check or Click
Operation > Check in the menu bar. The Precompile starts the Check operation
and Error List dialog displays the check results with errors, warnings and

messages if any.

4 Project27 N
& Add Device ®
» A, Network Configuration Class Name Type
4 W Controller_1 (AS228T-A)
£¥ Communication Setting
@ Device & Error Information
» £ Hardware Configuration <
@ Security Setting Ab-0O-ra- bt 4y Overwrite Decimal Place|
4 <2 Programming
» @ Global Variable it
4l User-defined Data Type MO M2
& DUT1 | || -
['4 Task Manager
4 B8 Program wt
L PGM1
4 I Function Block
[l Pou_? Yl <
Error List
Precompile  |v|/|@ 1Errors | /A 0Waming @ 2 Messages  Clear All
Description Program Position
@ Check start : Controller_1 PGM1
@ Coil register must be Bool. PGM1 Network 1
@ Check complete : 1 Error, 0 Warning

Note: If Check results contain errors or warnings, double-click the message in

Error List dialog to navigate to the respective item.
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8.4.2 Compile
Follow these steps to compile a project or a device or a program POU.
To compile device / program

1. Select the device or program POU to be compiled.

oom
oag
oag

2. Click ==°1 on Development toolbar.

Or

Press F11 key on the keyboard.

Or

Right-click the device or program POU to open context menu and click Compile.

Compile completion and Error List dialog displays the compile message results
with errors, warnings and messages if any. The percentage of the execution code

size appears in the status bar also.

Compile v| @ 0Ewors  |A 0Waming | @ 2Messages ! Clear All
Description gram Position
@ Compile start : Controller_1 Complle message
@ Compile complete : 0 Error, 0 Warning

14,366/131.040 ——— I Execution code size & percentage o]

Note:

e |f compile results contain errors or warnings, double-click the message in

Error List dialog to navigate to the respective item.

e Compilation is performed based on the currently selected device. For
example, after editing the program for controller A and clicking Compile,
compilation will be performed on controller A. However, after editing the
program for controller A, click controller B in Project Explorer and click

Compile, then compilation will be performed on controller B.
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Follow these steps to compile the project.

To compile project

oom
ooo
ooo

e Click [=™=] on Development toolbar.

Or

® Press Ctrl + F11 on the keyboard.

The project compilation starts the compilation operation and displays the

compilation result on the error list (any errors, warnings and messages).

8.4.2.1 Programming Properties Setting

This setting includes the compiling rule or options during program editing.

How to open programming properties dialog?

e In Project Explorer, right-click Device > Programming and select Properties.

Programing Compiler Setting

Programming Compiler Setting | Ladder Diagram Variable Address Mode Setting
Enable data type inconsistency check
Using ":="in ST could move all array elements

/| Enable the warning of address overwritten for range related instructions

Transcode Optimization (firmware version: 1.16 or above)

Default

OK Cancel

o Enable data type inconsistency check

When using MOV / DMOV instructions, DIADesigner defaults to be compatible

with variables of different data types for migration. If you need a precise hint of

data type difference when compiling, right-click Programming and select

Properties. In the Properties dialog, select the Enable data type

inconsistency check checkbox, and you will be notified with a warning during

compilation.
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The following table lists the warning for inconsistency of input / output variable

types when using MOV / MOVP instructions.

Output
input PUY " woRD 'NTT(foe”r;‘te’ DWORD | DINT REAL
The data The data The data
WORD Pass Pass length is length is length is
inconsistent | inconsistent | inconsistent
INT The data The data The data
(Counter Pass Pass length is type is type is
Timer) inconsistent | inconsistent | inconsistent
The data
DWORD length is Th(_e data !ength Pass Pass Pass
inconsistent | 1S inconsistent
The data The data type is The data
DINT _ Iengt_h is inconsistent Pass Pass ~ typeis
inconsistent inconsistent
The data The data type is The data
length is i
REAL incongsistent inconsistent Pass . typg is Pass
inconsistent

The following table lists the warnings for inconsistency of input / output variable
types when using DMOV / DMOVP instructions.

Output| 1 voRD DINT REAL
Input

DWORD Pass Pass Pass
DINT Pass Pass | |hedatatype
is inconsistent

REAL Pass T he data_ type Pass

is inconsistent
e Using “:=" in ST could move all array elements

If you want to move array elements in ST POU, for example, to write the

program as ArrayVar1:=ArrayVar2; select this option. The controller will move all
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elements in array variables during running. If not selected, only the first element

will be moved.
o Enable the warning of address overwritten for range related instructions

When using BMOV instruction, if the input pin is set to a register address, the
same address may be written repeatedly. Selecting this option will prompt you

by an alarm message.
e Transcode Optimization

If selected, the software and firmware will adopt the new compilation method to

reduce the program size after compiling and increase the execution efficiency.

Note: This function needs to be used with DIADesigner version 1.9.0 or above,
AS series firmware version 1.16 or above, and DVP series firmware version

1.10 or above.

Ladder Diagram Variable Address Mode Setting

Programming Compiler Setting Ladder Diagram Variable Address Mode Setting

@ General mode
Show address
Show variable
Show variable and address

Show address

Default

OK Cancel

Set the program content to be displayed in the ladder diagram using the variable

name or register address.

Option Description

If a variable has a specified address, the screen only displays
the method entered by users. For example, when a variable is
entered, only the variable is displayed; when an address is
entered, only the address is displayed. Select the Show
address checkbox to display the address specified by the
variable.

General mode

If a variable has a specified address, the corresponding

Show variable
variable is displayed no matter entering the variable or
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Option Description

address. Address not occupied by variable is displayed as
address.

If a variable has a specified address, the variable and address
Show variable | are displayed no matter entering the variable or address.

and address Variable with unspecified address is displayed as variable;
and address not occupied by variable is displayed as address.

If a variable has a specified address, the variable and address
are displayed as the corresponding address no matter
entering the variable or address. Variable with unspecified
address is displayed as variable.

Show address

8.4.3 Export Programs to Text

The code compiled by the program can be converted into a text file through this
function for document archiving. Follow these steps to export the programs to text

format.
To export programs to text

1. In Project Explorer, right-click Programming and select Export Programs to

Text in the context menu.

2. In the Save As Project dialog, select the desired location to save and modify the

file name as required, and then click Save.

8.5 Program Monitoring

In the online program monitoring, you can view the present scan time and the status
of the PLC in the status bar. You can also set the On and Off status of each element
in the program using the mouse or switch between the statuses using the + and —
keys on the keyboard, and enter the setting value to monitor the output changes of

the program.
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8.5.1 LD Program Monitoring

In Online program monitoring, LD POU displays the status or values of Contacts,
Coils, APls, Address, Variables etc. The following figure shows a Ladder Diagram

POU in the program monitoring.

The Contact is ON
1 H

Mo M2

e -
—E ( ) The Coil is ON
M1 .
INC
|| en
i "
The Contact is OFF L Current Value in Register

8.5.2 ST Program Monitoring

In online program monitoring, ST POU displays the status of Registers or Values.
Boolean Address or Variables display with the TRUE or FALSE status and other

registers with the actual values. The following figure shows a Structured Text POU in
the program monitoring.
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r M Register value

=L TRUE orm11 [EXE) THEN
D Register value

2 m12 (EVE - RuE: |

3 DO|77 | = DO|77 |+ 1;

4 ELSE

5 [y TRUE = FALSE;

6 END_IF;

8.5.3 SFC Program Monitoring

In Online program monitoring, not only the SFC, but the Actions and Transitions are
also monitored. The following figure shows a Sequential Function Chart POU in the

program monitoring.

Q
N Action_00 Action_00 and Action_01
STEP_0isON ——» sTEP 0 . N Action_01 are being executed.
L | 3 |Action_02 |*+—— Action_02is not executed
Time for which STEP_0
has been executed
TRANS_O
N Action_12
STEP_1is OFF ———» STEP_1 #0s N Action_13
(@]

TRANS_1

oo

—[> STEP_O
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8.5.4 Function Block Monitoring

You can monitor the function block status referenced in multiple POU through the

online FB instance list function.
To open Online FB Instance List in online mode

¢ In Project Explorer, double-click the function block node.
Go to function block instance

Pou_1.FB_1
Pou_2.FB_1

Go To Definition

OK Cancel

You can also directly double-click the function block object in the POU. The

monitoring page of the function block instance displays.

8.6 Online Edit

When the system is in online mode, and the PLC is running, you can modify the
program monitored through the function Online Edit. Refer to the following table for

more information about the limits set on the editing of programs in Online Edit

mode.
Prfgrammlng Restriction in Online Edit mode
anguage
e Only one Network can be edited at a time.
Ladder e You are allowed to add a Network.
Diagram e After a Network is added, you are allowed to edit only the
newly added Network, previous Networks cannot be edited.
Strl_f_c;t)l:tred There is no limit on the number of lines which can be edited.
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Programming Restriction in Online Edit mode

Language
e A Sequential Function Chart cannot be edited in online.
Sequential e Only Actions and Transitions can be modified in online.
Flénhc:rct)n e The limit set on the editing of an Action or Transition

depends upon the language used to create the Action or
Transition.

C Language | Online editing is not supported.

e DIADesigner must be in Online mode with the Controller.
e Controller must be in RUN mode.

Common
e Edit only one POU at a time.

¢ You cannot modify or add / delete Variables.

During Online Edit, you have the option to Download (Only changes) in:
e Object Code — Compiled code by PC.

e Object Code + Program and Source Code — created by users.

8.6.1 POU Online Edit

8.6.1.1 Online Edit in Ladder Diagram (LD) POU
Follow these steps to perform Online Edit in a Ladder Diagram (LD) POU.

To perform Online Edit in a Ladder Diagram POU

S8

1. Open the Ladder Diagram POU and click on LD POU toolbar.

DIADesigner enters Online Edit mode. Status bar displays Online Edit in mode

area as shown in the following figure.
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3. After the editing is complete, click

Change Code dialog.

on LD POU toolbar to open Online
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4. Select Object Code or Object Code & Program and Source Code option as

needed and click OK in the Online Change Code dialog.

The pop-up dialog — Online edit successful appears as shown in the following

figure.
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5. Click OK in the pop-up dialog.

« [ Program
L3 PaM1

C Funcoon Bl
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iAW

D wiepa (0%)

@ Oning Ede

6. Click

on LD POU toolbar to stop Online Edit. DIADesigner returns to RUN

mode.
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8.6.1.2 Online Edit in Structured Text (ST) POU
Follow these steps to perform Online Edit in a Structured Text (ST) POU.

To perform Online Edit in a structured text POU

1. Open the Structured Text POU, and click on ST POU toolbar.

DIADesigner enters Online Edit mode. Status bar displays Online Edit in mode

area as shown in the following figure.

Crire @ Ovdee Bdit
2. Edit the ST POU.
. 3
v TR -
.r.';lz.l._'l-ﬂ ._ -ﬂ-.l.l:l;ﬂ -_!I . Program
Edited
Ciriire @ Orline Eda

3. After the editing is complete, click L=1 on ST POU toolbar to open Online
change code dialog.
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= = |F REPEAT WHILE FOR CASE &l =
1 = IF MO JZTE THEN; G ;
Download (Only Changes)
; w12 (TN - TRUE,
D110 }=D0pa 1
ELSE
M12 SN =FALSE
[Online} | @ | OnlineEd | Driver, [AS300 Simulator]
= = IF REPEAT WHILE FOR CASE & =
= IF MO YR THEN;
w12 [T -,
3 D11p-0 =nopz"
ELSE
|‘.-112.=F:-.:_5E; Online change code
END_IF; ) o -
®! Object Code & Program And Source Code
Object Code
OK Cancel
fonling 57 Online Edit | Driver, [AS300 Simulat:

4. Select Object Code or Object Code & Program and Source Code option as

needed and click OK in the Online change code dialog.

The Message dialog displays Online edit successful.
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[Eihed - FALSE

3 pupo  j-popz

= = IF REPEAT WHILE FOR CASE & v
L] FALSE THEN
3 | oupST} =002
ELSE
12 [T s Online change code
e ®) Object Code & Program And Source Cade
Object Code
OK Cancel
"
m @ Onfine Edit | Driver, [A5300 Simulaty
S = IF REPEAT WHILE FOR CASE & =
= 1F mo CZYEE THEN

. Online edit successful

Driver, [AS300 Sir

5. Click OK.

Online edit successful

0K
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6. Click on ST POU toolbar to stop Online Edit. DIADesigner returns to RUN

mode.

= := IF REPEAT WHILE FOR CASE |&| =

= 1F Mo [T e @/

Diifpd }=Dopz }

w12 (ST -5

[oniline ‘ [@®@ | OniineEdit | | Driver, (45300 Simulator]

s} e
1 e mo S e

n12CTTTET - TRUE:

pipo  [=DOp2 |
ELSE

M12 (R = FALSE,

END_F;

fges | ™| Ciear Al
Program

‘ m ® Run Driver, [AS300 Simulator]

8.6.1.3 Online Edit in Sequential Function Chart (SFC) POU

SFC POU cannot participate in an Online Edit. But the Actions and Transitions
POUs which are made with LD or ST can take part in Online Edit. Procedure is same

as that mentioned in the previous sections.

8.6.1.4 Online Edit — Stop and Recover

During Online Edit, after finishing editing the code, choose Stop Online Edit. This

results in two scenarios.

e Stop Online Edit and Recover — Yes
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e Stop Online Edit and Recover — No

In either way, DIADesigner goes in Offline mode with the controller. After that,
compile the program and download the compiled program to the controller later,

which is further explained in the following sections.

8.6.1.5 Stop Online Edit and Recover — Yes
1. During Online Edit, after finishing the edit, if you feel to cancel operation, click

[,

The Messages dialog — Project is modified, but hasn’t update to device. Do

you want to recover? appears as shown in the following figure.

Stop Online Edit

Mo IMB M
11 | |
II'\-L-_ MoV
I I TE— EN
S po{g o1 [ »g
<
iges | YW Clear Al
Oniine} @ Online Ed || Driver, 145300 Simulator}

. Praoject is modified, but hasn’t update to device. Do you want to recover?

Yes No Cancel

2. Click Yes.
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Program edit is ignored, that is - program code before the Online Edit mode is
restored and the status becomes Offline (Recover) as shown in the following

figure.
. Praject is modified, but hasn't update to device. Da you want to recover?
Yes No Cancel
)
1] ®) 4 It &~ B r|E-% 4 8- nsert Decimal Placy
23]
MO M3 M1
1 |1 I
LI 11 L=
2 v &
Im: MoV
11 EN
DOs pio1
<
ges| ™ Clear Al
[ offline ‘ | Driver, [AS300 Simulator] AS332T-A

8.6.1.6 Stop Online Edit and Recover — No

1. During Online Edit, after finishing the edit, if you feel to cancel operation, click
]

The Messages dialog appears as shown in the following figure.
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HeQesavlt 0 4-D-FRE-% A 8- 3]G
- = N 2 A
Stop Online Edit
Mo M3 M1
| | |
I 11
M2 MoV
| | — EN
o pos oo >3
<
iges ! Clear Al
l - m i3 Online Ed “ Driver, [A5S300 Simulator]
. Project is modified, but hasn’t update to device. Do you want to recover?
Yes No Cancel
2. Click No.

Program edited remains intact and the status becomes Offline (No Recover) as

shown in the following figure.
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. Project is modified, but hasn't update to device. Do you want to recover?

: Yes | [ No J Cancel
)
frDr=~ Wit +-F-BRE-RA - Insert Decimal Plac
1 Y8
Ir1::|I Im A r'"""1'
LI LI \._)
M v
= MO
11 EN
Dois pj~o1
<
iaes | "% Clear All
ICrFﬂine Driver, [A5300 Simulator] AS332T-A

8.7 Debug Mode

DIADesigner provides debugging functions for controllers to test programs by means
of Debug Mode. In DIADesigner, the debug mode is supported for all CPU modules
for all the programming languages. However, debug mode for an SFC can only be
executed for the Actions which are ON. Besides, if the state of a Transition in an
SFC does not make the transition from one step to another step, you must change

the state of the transition.
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8.7.1 Enable Debug Mode

Debug Mode can be enabled only when the CPU is in Online mode. When Debug
Mode is enabled, the status of the device in DIADesigner displays Debug Mode.

Follow these steps to enable Debug Mode.

To enable Debug Mode

1. Click e on POU toolbar. Controller enters Debug Mode and status bar

displays Debug Mode in the status area as shown in the following figure.

9] Insert [ M % % 3 A H R Insert [
1 @ \ 1 H
X0.0 0.0 xoo Yoo
—+—C D —+—C D
—!s ||’ — s
MO M1 L] M1
— —C D — —C D
Online ® Fun Online @ Debug Mode

Note: After clicking Debug Mode icon, if CPU does not enter debug mode, that

means another user on the network is debugging the program in the CPU module.

8.7.2 Break Point

A Break Point is an intentional stop marked in the application code at positions to
check the behavior at those stop points. In Debug Mode, you are allowed to set the
Break Point in an application. Maximum of 10 Break Points can be added to an AS
series PLC.

8.7.2.1 Insert a Break Point
Follow these steps to insert a Break Point.

To insert Break Point

1. Open the POU and click ™/ on POU toolbar. DIADesigner enters Debug Mode.

2. Select the position where you intend to add a Break Point.
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3. Click L*=] on POU toolbar to insert Break Point as shown in the following figure.
I-t.h"‘n SCE Tl % % A E W
1 TR N AS— 1 e
M0 “ MO M1
AV & D) —I—-CC D
\1/

8.7.2.2 Delete a Break Point

Follow these steps to delete the Break Point.

To delete Break Point

1. Select the position where Break Point has to be deleted

2. Click

on POU toolbar to delete Break Point.

- B % % A B
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8.7.2.3 Delete all Break Points
Follow these steps to delete all Break Points.

To delete all Break Points

)

1. Click %1 on POU toolbar.

2. A message appears — Do you want to release all break points?

3. Click Yes.
T I O T
— 1 x\@ ..................................
Var_2 =3 Var_4

I
. . Do you want to releass all break poant s?
EZE %% 3F & @

: & ¢ Yes / No
] ()

8.7.2.4 Debug the Application Code
Follow these steps to debug the application code after inserting Break Points.

To debug application code

iy
-

1. Click

as shown in the following figure.

on POU toolbar to stop the execution of the program at a Break Point,

vari var2 war3d

wari var2
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2. Click again on POU toolbar. The execution of the program continues, and will

stop at the next Break Point.

Note: The position where the execution of the program stops is the part of the

program which has not been executed.

8.7.3 Continue Run Execution

Continue Run Execution function helps to execute the portion of the application

code between one Break Point and the next Break Point.
Follow these steps to perform Continuous Run Execution.

To perform Continuous Run Execution
1. Click on POU toolbar to stop the execution of the program at a Break Point.

2. Click on POU toolbar again. The execution of the program continues and will

stop at the next Break Point as shown in the following figure.

EETE-H %% 38 F®™E-& % % 1A A8
T |8 k\@ 1 ]
——C D — —C 2
2 B 2 3]
War_2 Ve 3 War_& Var 2 Var 3 ek
M — —— —C
3 e 3 I e e e e e e TSR T
— —C D —i—( >

Note: If there are no more Break Points, the program is scanned repeatedly after

it
is clicked.
FR s % % 3sem o]
N ~0
MO fil
2 b 1=z
M2 MoV
| | e
D5 pfD1 »a
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8.7.4 Single-Step Execution

After clicking or L= on the toolbar, the part of the program selected is

executed. If a function block is met, the function block is executed after °lis

Sy
=]

clicked, and the first step in the function block is executed after is clicked.

However, if the function block selected is protected with a password, or the state of

the EN pin of the function block selected is OFF, the first step in the function block

will not be executed whether o or L2 is clicked. Besides, to perform single-step

execution in a structured text, add breakpoints to the structured text. To perform

single-step execution in the POUs following a sequential function chart, add

Ty Sy

breakpoints to the POUs. The difference between ® | and L2 is shown in the
following figure.
Note: After the controller is running, first press Start Debug Mode to perform
the following actions.
1 v&E 1 Y@
FB_1 FB_1
Var 1 - FB_1 ol ar_1 N FB_1 enol—
2 V@ 2 v
Var_3 Var_3
—— —

. |
H
«
=]

a

1 via@ " Y@
FB_1
Yer_1 FB_1 Variable1 iable2
—I |— EN ENO[— I:I _&5
2 Y B
Var 3 tar Variable3
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9.1 Library Project

The use of library projects can reduce the time spent to develop repetitive functions
in the project development process. You only need to install the built library project to
modify the content and include it in version control for subsequent maintenance. The
above can greatly reduce the cost of design, development and implementation,

testing and document writing.

9.1.1 Create Library Project
Follow these steps to create a project.
To create project

1. Create a new project with Library Project option in the Type drop-down.

New Project b S

Project Name: | Projectd
Type: |Library Project hd
Directory: | C:\Users\wishnudevi.govindasa\Documents Browse
Author:
Company :
Description :
OK Cancel

2. After the library project is created, double-click Select Library Series in Project

Explorer as the corresponding model of the library.

Project Explorer o x
4 [l Project9

[ ™| Select Library Series

&
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3. For example, consider AS300, click OK; after selecting, the library project only

supports the specified AS300 series models, and the library project cannot be

installed on other models.

Select Library Series x

HEH Inverter Drive

Title -

Controller_1

AS100
AS200
AS300
DVP-E
DVP-S

Product Picture

Product Description

Firmware Version

(12,/16)

Close

AddL\\s

After creating the library project, develop the library in this project. The following

table describes the functions of library project.

Function

Description

Project Information

Enter library project information, like the title and version
information. Refer to Project Information.

Add Image

To store the photos for comments to refer in this project.
Refer to Add Image.

Programming -
Library Manager

Management of the other libraries which are been referred by
this library project. Refer to Library Manager.

Programming -
Global Variable

Create global variable for this library. The operation is the
same as standard project. Refer to Variables Table.

Programming -
User-defined Data
Type

Create user-defined data type for this library. The operation is
the same as standard project. Refer to User-defined Data
Type.

Programming -
Function Block

Create function blocks in the library. The operation is the
same as standard project, and it can add folders to organize.
Refer to Manage a Program Organization Unit (POU).
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9.1.2 Project Information

Edit the contents of the library project, and double-click Project Information to edit

the library project version information before archiving.

Project Explorer

F] i__I] F"::_-': 15

= - r -
_E FruJ &t Informatio

] dd 3 “’\.q
[ mag =

¥« Programming Y’

The required fields in Project Information are: Company and Title as shown in the

following figure.

Project Information x
General Setting
Company * Company
Title
Version Q 0 o 4] Title
Placeholder i
Version
Author 0.0.0.0
Comments Author

Comments

0 Cancel Preview

Note: AS series and VFD series do not support Placeholder.

9.1.3 Repository Project

The library project provides two archive formats: (1) the library project will be saved
as DIA library project format when clicking Save Project or Save As Project, and
(2) the library project will be saved when clicking Save As a Compiled Library for
compiled library format. The difference is that the latter is a library file whose content
is protected. Once closed, it cannot be opened and modified again. In the library
manager after installing and adding a new compilation library, it cannot be opened to

view the contents.
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File Edit View Operation Tool Window

Save library project and install into repository

B Mew Project Ctel+N
B3 Open Project Ctrl+O
E Open Example Project

& Close Project Ctrl+W
@ Save Project Ctrl+5
o

¥ Save As Project

] Save As a Compiled Library

Project Migrate
Exit Alt+F4

[ ¥

Recently Opened Projects b

9.1.4 Edit Library Document

Edit Project Information and Function Block document through Markdown syntax and
Add Image feature.

Note: For detailed Markdown syntax introduction, refer to markdownguide.org/basic-
syntax.

9.1.4.1 Project Information Document Editing

Double-click Project Explorer > Controller > Project Information to open Project

Information dialog. Use Markdown syntax in Comment to edit the document.

4 [MProject1s
General Setting
o 1 CACAN
4 lﬂ(intro\lcr 1 (AS300) } Company AS300A Company In
(4 Project Information [ AS300_A
FA Add Image Title AS300 B
. . Title
b <2 Programming Version 1 1 1 AS300 B
Author AS300.D
Version
wwwwwww its ~ 1111
Name Space
AS300_C
» "1 Author
AS300_D
Comments -
< >
oK Cancel Preview
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9.1.4.2 Function Block Document Editing

Right-click Project Explorer > Controller > Programming > Function Block. Click

Properties option to open Properties dialog. Use Markdown syntax in Comment to

edit the document.

4 [ Function Block

-_J i Cut Ctrl+X
) Yanwrx u =
1) ey D Copy Cr+C

@ Delete Del
E Import
E Export
B Check
£ Compile E11

)
1
I = Properties

Properties X

Common | Protection
Name:
FB_1

| FB_1 comments

FB_1 comments

# DIADesigner TEST

## DIADesigner TEST
### DIADesigner TEST
#### DIADesigner TEST
##### DIADesigner TEST

[(https:/Awwven mdeditor tw/images/logos/markdown

7 DIADesigner TEST

DIADesigner TEST
DIADesigner TEST

DIADesigner TEST

<

OK Cancel Apply

9.1.4.3 Add Image

Double-click Project Explorer > Controller > Add Image to open file folder location.

After placing the image in the folder, add the image to document with Markdown

syntax.

Project Explorer
4 [)AS300_Lib_0301
1 S/

4 W0 Controller_1 (AS300)

i Project Information
EAdd Image
a4 ssip rogr.ammmg

& Library v hana
4 1 Function Block
L FB_1
LY FB_1_Password
L FB_1_Locked

T+

« A$300_Lib_0301

delta_logo

» Liblmages v O

i

# DIADesigner TEST

#& DIADesigner TEST
#2# DIADesigner TEST
##3#3% DIADesigner TEST
#3342 DIADesigner TEST

I[l(delta_logo.png) | +— :

<

I0(https://www.mdeditor.tw/images/logos/mark

\ELL
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9.1.4.4 Examples of Markdown Commands

This section introduces the basic Markdown commands and provides examples. For

detailed Markdown syntax, refer to markdownguide.org/basic-syntax.
Paragraphs and Line Breaks

Enter two blank characters at the end of the line and click Enter on keyboard to

automatically wrap the line.
Italic and Bold

Add an asterisk (*) or underscore (_) before and after the word to emphasize, and
the word will be italicized. Text is bolded by adding two asterisks (*) or underscores

(L) before and after them.

Thisis a *test* paragraph. This is a zest paragraph.
This is a _test1_ paragraph. .

This is a **test2** paragraph. |:> This is a zest] paragraph.
This is a _test3_ paragraph. This is a test2 paragraph.

This is a test3 paragraph.

Set Heading

It provides six heading levels. Add a # before the text for the first level heading, add

two # for the second level heading, and so on.

# DIADesigner TEST A 1
## DIADesigner TEST DIADESIgﬂEI‘ TEST
### DIADesigner TEST
#### DIADesigner TEST |$ DIADesigner TEST
##### DIADesigner TEST
o DIADesigner TEST

< >

DIADesigner TEST

DIADesigner TEST

Insert Picture

The syntax is as follows: an exclamation point, with square brackets, and the alt text
for the image inside. In addition to ordinary brackets, put the URL of the image, or

the name of the file in the folder mentioned in Add Images.
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Note: Currently Markdown does not support image resizing, and the original size of
the image will be displayed.

(hitps:/ww.deltaww.com/new-brand-
identity/media/images/Delta_thumbnail jpg)

V AELTA

v ABELTII

I[l(delta_logo.png "delta_logo™ ~

Insert List

Markdown supports ordered and unordered lists. Unordered lists use asterisks, plus

signs, or minus signs as list markers.

+ ltem1 o Iteml
+ ltem2 o Item2
- ltem3

- ltem4 ¢ * ftem3
* ltem5 o Jtemd
* ltemb o Ttems
< o Item6b

Ordered lists use numbers followed by a period as list markers.

1. ltem1

1. Iteml
2 o 2. Ttem
4. ltemd ¢ 3. Ttem3
5. ltem5 4. Itemd
6. ltem6 5. ItemS
. 6. Itemb

Note: If the list markers are not in sequential numerical order, the output is corrected

to the correct numerical order.

l ::em; 1. Iteml
. 1Iem

2. ltem3 g itﬁ
6. ltem4 ¢ -

7. ltem5 4. Ttem4
9. ltem6 5. Item5
c 6. Item6
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9.1.4.5 Multi-language Creation of Library Document

To display library comments in different languages, create multi-language
documents. Take English as an example. Follow these steps to create multi-

language documents.

To create multi-language documents
1. Add a function block and enter the comment, and then click OK.
2. Save the library project.

In the library project storage path, a folder named Library Name_Help is

automatically created.

| Test FB Comment

Comment: Test FB Comment

OK Canc

Apply Preview

3. In the folder, you can find the en-US folder and comment document (.html)

Test Lib
LIB1
LIB1_Help
Help
en-US
FB_1

& indexhiml

zh-CN
zh-TW

4. Copy all the contents in the en-US folder to the language folder where you want
to display the multi-language. Take Traditional Chinese as an example, copy the
contents to the zh-TW folder.

5. Use the text editor to change the content of the index.html file under the zh-TW

folder to Traditional Chinese, and then save it.

DIADesigner V1.13.0

437



£\ NELTA

Chapter 9: Library Management Tools

Parameters:- Parameters:-
Identifier.  Class:  Data type |Address Tnitial Description * Identifier’  Class:  Data type |Address Tnitial Description -
Var_le | VAR_INPUT+ BOOL- d Var_le VAR INPUT: BOOL~ §
Var_2+ | VAR_INPUT< | BOOL~ Var_2¢ VAR INPUT- BOOLe
Var_3¢ VAR_OUTPUT BOOL~ Var_3¢ VAR_OUTPUT BOOL~
Description:- ':> B Description:-
§
]
= ~HI[%= P - 3
Test FB Comment. i MIEATHRE R R
Test FB Comment- 8 TERTRESER A
8
3
@

Repeat the same steps for the other languages according to your needs. After
the edit of the multi-language document is complete, the multi-language content
will automatically display when you import the library project into the standard
project. If the content of the document is changed, refer to Load Library

Document to load the changed multi-language document for viewing.

9.1.5 Library Protection

While saving project with DIA Library Project format, you can set password or lock
specific function block to protect development content. You can also choose to save

the compiled library as an encrypted method, refer to Repository Project.

Right-click Project Explorer > Controller > Programming > Function Block,

choose Properties and click Protection tab in the Properties dialog.

4 I Function Block Properties
 JFB_1 1
e § it Ctr
D/ Lure| D Copy Ctri+C
(@ Password
Please enter passwor d (4 ~ 16 character)
@ Delete Del
# Import Reconfirm
:' Export
B Check [ Show password
a .
88 compile F11 Lock(Permanently)
@
E3] Properties 0K Cancel Apply Preview
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9.1.5.1 Password Protection

Enter password to use the function block after protection is set up.

Follow these steps to complete password setting.

To complete password setting

1. Enter customized password in Please enter password and Reconfirm field.

2. Click Apply to finish password setting.

9.1.5.2 Cancel Password Protection

Follow these steps to cancel password setting.

To cancel password setting

1. Enter customized password in Please enter password field.

2. Click Apply to cancel password setting.

9.1.5.3 Lock Protection

After applying Lock Protection, the function block will be locked permanently.
Follow these steps to apply Lock Protection.

To apply Lock Protection

1. Check Lock(Permanently) option and click Apply.

2. Warning message appeared, click OK to finish setting.

Lock({Permanently) x

POU can be locked to prevent any modification. But once it is locked, it cannot be unlocked.
Pleasze save a backup of your project before locking the POUL

0K Cancel
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9.1.6 Library Export and Import

Library Project supports the function to Export / Import Function Block.

9.1.6.1 Library Export
Follow these steps to perform Export function.
To perform Export function

1. Right-click the Function Block to be exported in Project Explorer.
Click Export in the menu.
Or

Click Edit > Export on toolbar.

Project Explorer  x G DIADesigner - Adv. - AS300_Lib_0301

4 [ AS300_Lib_0301 Fl\e’\.flev Operation Tool Window

4 W@ Controller_1 (AS300) =0
- .
L& Project Information
FAAdd Image
4 Programming !
& Library Manager OR [AS300)
i 4 {F Function Block forgaation
dd Function Block [® Export | .
o) . 2] Import hins
= @ - - iy Manager
D Fi _
d e
I 2 Import ' ¢’ Find and Replac ‘on Block
[® Export ™1 Bookmark ar
@ Check 1} FB_1_Password

LY FB_1_Locked

83
it

Compile F11

Export dialog appears. The chosen Function Block will be checked automatically

as shown in the following figure.

Export X

Please select the objects to export:
4 /] Controller_1 (AS300) Password Setting
4 || Programming
4 [ Function Block

W FB_1

oK Cancel
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2. Choose Function Blocks and press OK to open Save As dialog. To protect the

export file, check Password Setting and input Password and Password

Confirmation accordingly.

Ll Save As
T > ThisPC » Documents » P1 »
Organize « New folder
I This PC s
P 3D Objects Controller_1_1
I Desktop Drive_1_1
“:| Documents Drive 2.1
NetworkTopology
; Downloads i
Servo Device_1_1
J’ Music Servo Device_2_1
= Pictures pgm]1
B Videos
‘s Local Disk (C:)
- New Volume (D:
v <
File pame: | |
Save as type:  Export files (*.export)
~ Hide Folders

X
v & | SearchPl »
- @
Date modified Type
>
v

3. Choose the path and click Save to finish export.

9.1.6.2 Library Import

Follow these steps to perform Import function.

To perform Import function

1. Choose the Library series to be imported from the Project Explorer.

2. Click Import from the menu.
Or

Click Edit > Import on toolbar.

Project Explorer 1 x
4 [I) AS300_Lib_0301

4 W8 Controller_1 (AS300)
- .
Ca Project Information
Ed Add Image
4 <7t Programming

Manager OR

Import '

Export

Check

Compile F11

O DIADesigner - Adv. - AS300_Lib_0301

Fw\eﬁ\.\ew Operation Tool Window

AS300)

Ormion

y Manager

P71 Bookmark ar

Li\l FB_1_Password
L FB_1_Locked
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3. Choose the file to import and click Open to open Import dialog.

Gl Open X
i > ThisPC » Documents » Project2 ye
Organize v New folder ~ 1 @
e e Date modified
o OreDrE Name ate modifi Typ
= Controller_1_1 4-2019 1
B This PC i
] Drive_1_1 4
# 3D Objects Serve Device_1_1 4
[ Desktop Servo Device 2_1 4
=| Documents Axis1_PPT.dpnt 4
& Downloads
D Music
&= Pictures
B Videos
‘s Local Disk (C2)
= New Volume (D
R Vi i€
File name: |[ |  Export Designer Position Planni v

Please select the items to import:
4 Pregramming
4 Function Block
FB_1
FB_1_Password

FB_1_Locked

Cancel

4. Choose the item to import and click Next.
5. Select the device to import and click OK to import POU.

Please select the device to import:

Controller_1

Previous oK Cancel
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If the file is protected, a password is required to be entered to perform following

actions. If the imported POU have a same name as the POU in the device, an alert

message appears. You can choose to rename or replace the POU in the device.

X

Warning - Controlier_1- FB_1

POU name conflicts detected during pasting.
Some of the POU names you want to paste already exist here or in a different group.
How do you want ta continue?

Automatically rename & paste POU.

Replace existed POU and move to this location

Apply to following targets

oK Cancel

9.1.6.3 Library Import (.fbu)

DIADesigner supports the function of importing POUs of function block exported

from ISPSoft .fbu file. This function increases the convenience of reusing the existing

project.

Follow these steps to import a POU (.fbu) of Function Block type.
To import a POU (.fbu) of Function Block type

1. Select Function Block in Project Explorer.

2. Right-click Function Block to open the context menu and click Import (.fbu).

» 3% Program
‘ /ﬂ] Function Block
@ @ Add Function Block

@ Add Folder

Export

Import

Import({.fbu) w| .
N
Check \2)/

Compile F11

N i) s

Upload Ctrl+U

v Download Ctrl+L

3. Select the file to import and click Open. The function block file extension is .fbu.
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[Tk
i Brogr; E Properi
4 [Foldert
JPou |

Please select the items to import:

4 |v| Programming
4 |v Function Block
FBO [FB,LD]

OK Cancel

4. Select the items to import and click OK to import Function Block.

Note: Refer to ISPSoft User Manual for export function of ISPSoft.

9.2 Library Manager

The library can be installed, removed, added, and deleted in the library manager (the
format must be DIA Library Project and Compiled Library Files), and can be used for

calling in the program.

1. Double-click Controller Device > Programming > Library Manager in Project

Explorer to open Library Manager dialog.
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4 W@ AS300 (AS324MT-A)
#° Communication Setting
%¥ Device & Error Information
4 cb% Hardware Configuration
% Configuration
f} Parameter Setting
izl Security Setting

4 < Programming

I Ti Library Manager
» @ Global Vanable

i User-defined Data Type
& Task Manager
2 Program
¥ Function Block
C resource
’] ﬁ Maotion
|+ Position Plan Table
4 [& Commissioning
E Monitor Table
[ Data Tracer
[ Data Logger
P, Auxiliary

2. There are following areas in the Library Manager dialog.

(1 Toolbar: Provide library Resource Library (installation, removal), Add

Library, and Delete Library.

@ Listof newly added libraries.

(2] When the left mouse button clicks on an item, there will be a corresponding

annotation on the right (4); Double-click the project, the original content code

will be opened, if it is Compile library, a warning message will pop up and it

cannot be opened.

(4] Annotations corresponding to each item.

:
(8 Add Libeary (8 Delete Library [l Library Repesitory | “
‘‘‘‘‘‘ Name Space Effective Version
DL_WvAC, 1.000 (Delts Electronics Inc) DL_HVAC 1000

Document
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9.2.1 Add Library

Click Add Library for the installed library project.

@Add Libra @' Delete Library 2 Placeholders Library Repository
ry 7 I P X

It adds on the library manager page, and you can use the content in the program.

Add library X

Library

4 DL_HVAC
1.0.0.0

4 | DL_Standard
1.0.0.0

Cancel

9.2.2 Delete Library

Click Delete Library to delete the library project.

@ Add Library @ Delete Library ) Placeholders D Library Repository

It will be deleted on the library manager page. If you refer to the deleted library in the

program, the compilation will report an error.

9.2.3 Library Repository

The library can be used for installation and removal of library projects and library

compilation files.

i® Add Library i Delete Library ™ Placeholders D Library Repository
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After installation, the library version, company and version number will be displayed.
Multiple different versions can be installed with the same library name, and you can
click the specified version after installation; the built-in Delta library cannot be

removed.

Library Repository

Installed Libraries

4 s Install
» 456
» Application Libt
> DL_HVAC
» DL Standard

Close

9.2.4 Library Usage

After the library project is installed and added, call and use the custom data type and
function block provided under the library project in the program area. The following
takes the built-in DL_HVAC library of Delta as an example, and users want to call in
the LD POU DFB_AirDewPoint under DL_HVAC.

1. Find DFB_AirDewPoint in the Library dialog on the right side of the screen.

Delta Library | User Defined Library}/ lﬂ

@ DL_HVAC, 1.0.0.0 (Dekta Electronics Inc

Library (Controller_1) g x
~

I O DFB_AirDewPoint

O DFg AirEnthalpy & .
{J DFB_AirHumRatio \3/

{0 DFB_AirPsychrometrics

O DFE_AirVolume
O DFB_AirWetBulb

< >

DFB_AirDewPoint (ver. 1.00) ~

Description:

According to a psychrometrics chart, a
dry-bulb temperature, relative humidity.
and an atmospheric pressure can
determine a dew point temperature.

DFE_srDewPeint
—{En Eno
—|DryBulb DewPFoint|
_|RelHumidity

QLTI Library (Controlle . GGG LTI ‘

DIADesigner V1.13.0

447



£\ NELTA

Chapter 9: Library Management Tools

2. Drag DFB_AirDewPoint to the POU screen to add commands to the project.

Tool Box Find and Replace

Deita Library

+ [ DL_HVAC, 1.0.00 (Delta Blectronics Inc)

DL_HVAC Library ~
Documentation

&
¥ Delta Electronics Inc

3. Add the corresponding parameter, click OK, the command is successfully added

to the project.

Add a Variable to POU X

Class Mame Address Comment
VAR FB_1 w
Declare Local/Global Variable Table Data Type Initial Value
Pou_1 v| | DFB_AirDewPoint |v|-

Project Explorer

= § Contraller 1 Pou_1 X

&® * -
<
I { 0t Irx!;\&lv:.
=
N E

“PriBult DrwPoird—

el ErrCode
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4. After the command is added to the project, the DFB_AirDewPoint under the

selected resource library can be called again through the command wizard.

Controller 1 Pou 1 =

&ee * - Instruction Wizarnd
Class N Al o Instruction Name: DFE_AirDewPaint
A Fi
| Comment |Instance could be re-used
AS300 FB instance: €3
- | 4 Function Black
e Clroellh it &« DFB_ Ai int Parametears Class Type Valuwe
} DewPoi
s Mibrary Repository *  Dnfulb VAR _INPUT REAL
3 WAR_INPUT REAL
? VAR_INPUT REAL
VAR_OUTPUT | REAL
VAR_OUTPUT WORD
@hHm Pk £

DryBulb | Dry Bulb Temperatare (Unit= Deg C)
R elHumidiry Relative Humsdity (Unit= %)
Pressure Air Pressure (Unit= kPa)

Cancel

5. After selecting DFB_AirDewPoint, it can be successfully used in the program area.

Controller_1 Pou_1 x

Class Mame Data Type
VAR FB_1 DFB_AirDewPoint ) | g
4
- -
t +-3-E5-2 A 8- Insert
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9.2.4.1 Edit Password Protected Function Block in Library

To edit a password protected function block in Library, enter password in the

password dialog first.

POU password X

Please enter password (4 ~ 16 character)

Show password

OK

Cancel

Note: Function Block cannot be edited if it is protected by Lock (Permanently) or

save as Compiled Library.

9.2.4.2 Load Library Document

Select the library name in Library Manager and view the corresponding content in

the bottom right pane.

Controller_1 Library Manager %

Name
v [@ DL_HVAC, * (Delta Electronics Inc)

4 [@ DL_HVAC, 1.0.0.0 (Delts Electronics Inc)

O DFB_AiDewPoint

O DFB_AirEnthalpy

O DFB_AirHumRatio

O DFB_AirPsychrometrics

O DFB_AirVolume

O DFB_AirWetBulb

O DFB_CompPower

0 DFB_RefrigerantP2T

[E DL_Standard, * (Delta Electronics Inc)

@ Add Library @ Delete Library =) Placeholders [§ Library Repository

Effective Version
1.0.00
1.0.00

Document

DIL._HVAC Library
Documentation
Company

Delta Electronics Inc

Title
DL_HVAC

Version
1.0.0.0

Author
Delta Electronics, Inc.

Comments

If you have created the multi-language documents and make changes to them, you

can view the updates through the Update Document function.
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Use the Update Document function to view the updates

1.
Add Library.

2. Select the library to update the document and click Update Document.

Controller_1 Library Manager X

® Add Library @ Delete Library [ Update Document ™ Placeholders @ Library Repository

Mame

@ DL_HWVAC, * (Delta Electronics Inc)

Effective Version
1.000
1.0.00

DL_Standard, * (Delta Electronics Inc)
» [E TestTitle, 0.0.0.1 (Test Company)

0.0.0 @

3.

Click Help folder under the library directory and click Select Folder.

Ll Select Folder

|| Documents

| Pictures

& Alarm
DIADesigner V1.

DlADesigner V1.! I

« - 4 > ThisPC » Desktop » Testlib » LIB1_Help v @ Search LIB1_Help
Organize v New folder
ol Name Date modified Type
7 Quick access
Hel 4/5/10 = File folder
[ Desktop B
‘ Downloads

Folder. |Help

Select Folder

x
r
- @
Size
>
Cancel

The multi-language content of the function block in the directory has been

updated.

Controller_1 Library Manager x

@ Add Library @ Delete Library [ Update Document [ Placeholders [ Library Repository

Name

Effective Version
[ DL_HVAC, * (Delta Electronics Inc)

1000
[@ DL Standard, * (Delta Electronics Inc) 1000
[F TestTitle, 0.0.0.1 (Test Company) 0.0.0.1 @

Test Title, 0.0.0.1 (Test Company)
O B

FB_1 (FB)

Parameters:

Identifier|  Class
Var_1 || VAR INPUT | BOO!

Data t gﬁddress [nitial|Description

Var 2 || VAR INPUT | BOOL

Var_3 |[VAR_OUTPUT| BOOL

Description:

Test FB Comment

Test FB Comment
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Chapter 10: Motion Tools
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10.1 Position Plan Table

10.1.1 About Position Plan Table

DIADesigner provides an easy method to set up the single-axis or 2-axis motion
control. It is not required to know the complicated motion control rules to complete
the setup. Create and download the Position Plan Table and then along with the
instructions, the controller can output axis motions in the set number and order

accordingly.

10.1.2 Setting Position Plan Table

Double-click Controller > Motion > Position Plan Table.

4 [ Project12
881 Addl Device
v A Network Configuration
4 W8 Contr

% Commun:
& Device & Error Information
+ 8 Hardware Configuration
Bl Security Setting
i Programming
4 Motion
|2 Pasition Plan Table
¢ I8 Commissioning

v Auxiliary

Controller_1 Position Pian Table X ¥

I3 oe b

Axis Setting | Password | Position Table

Setting Displacement on axis for one motor rotation(lead) Pulses for one motor rotation (resolution)
Output Type Enable Numerical Setting Unit Numerical Setting

Axis1 | | Pulse v mm

Axis2 | Pulse v mm

Axis3 Pulse b mm Puls
Axisd | | Pulse - mm

Auxis3 Pulse bt mm

Axish Pulse “ mm

Decimal Number | 1 |v Default Setting

Remarks

1. Both the set value & output pulse number are 1, and not to start the unit coversion function,

2. The set value & actual output pulse number are only 32-bit integer, but you can enter floating point in the target position of the position table.
3. During the unit conversion process, the fractional part of actual output pulse will be discarded.

4, The ouput type setting of the unused axis will not be be downloaded.

The Position Plan Table dialog has three tabs.

e Axis Setting
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e Password

e Position Table

The following table describes the icons in Position Plan Table toolbar.

Icon Description
»] Click to import Position Plan Table.
[& Click to export Position Plan Table.

|4

Click to download Position Plan Table.

[=

Click to upload Position Plan Table.

10.1.3 Axis Setting

Set control output for each axis in the Axis Setting tab. The number of the axis

display varies according to the supported controller (e.g. AS300 series — 6 axis, DVP

series — 4 axis).

The following table describes the functions in Axis Setting tab.

Function

Description

Setting

Output Mode

Select Output Type for the axis from drop-down list. The
available options include:

e Pulse
e Pulse/Dir
e AB Phase

Note: Pulse is the default value. When executing 2-axis
interpolation movement, DO NOT choose Pulse in Output
Mode, instead choose Pulse/Dir or AB Phase.

User Defined Unit for

Conversion

Enable

Select Enable checkbox of the axis which needs to make
a unit conversion.

Numerical Setting

Enter the value for Numerical Setting of the axis.

Unit

Enter the engineering unit to set the unit conversion
between a value and actual pulse output in the Position
Plan Table.
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Function

Description

Setting

Number of Actual Output Pulse

Numerical Setting

Enter the pulses for one motor rotation for unit conversion
purpose.

Default Setting

Click Default Setting to restore the default values on the
Axis Setting tab.

Decimal number decides the upper limit of the number of
decimal digits in a simulation view when there are
decimals in a unit conversion. The available options

Decimal Number include:

e 0~6
Note: 1 is the default value.

Example

There are 1000 pulse output every 100 units for Axis 1 with the unit of mm in the

Position Plan Table, which displays in the simulation view as shown in the following

figure.

Controller_1 Position Plan Table x

A E e

Axis1
Auxis2
Axis3
Axisd
Axis5
Auxish

Remarks

&

Auxis Setting Password

Setting
Qutput Type
Pulse
Pulse
Pulse
Pulse
Pulse

Pulse

Decimal Mumber |1 |+

ShEEN€)N€p«

Position Table

User Defined Unit for Conversion Number of actual output pulses
Enable Numerical Setting Unit Mumerical Setting
v 100 mm 1000
mm
mm = Pulse
mm
mm

mm

Default Setting

1. Both the set value & output pulse number are 1, and not to start the unit conversion function

2. The set value & actual output pulse number are only 16-bit integer, but you can enter floating point in the target position of the position table.
3. During the unit conversion process, the fractional part of actual cutput pulse will be discarded.

4. The output type setting of the unused axis will not be downloaded.

5. This conversion tool is only available for the setting value in Target Position under Positioning Settings tab in the position planning table.
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10.1.4 Password

The Password tab is used for protecting the Position Plan Table which has been

downloaded to the CPU module from being uploaded or read by other people.

Controller_1 Position Plan Table X -

T

Axis Setting | Password | Position Table

Upload Password Settings PLC Password

Password(4~16 Characters) Confirm password:

Confirmation

Show Character

OK Cancel

The following table describes the functions in the Password tab.

Function Description

Upload Password Settings

Enter password to protect the Position Plan Table while
Password uploading from PLC.

Note: 4~16 characters can be provided.

Confirmation Enter the above password once again to confirm it.

Show Character | Click to make the characters visible while typing the password.

OK Click to save the setting in Password tab.

Cancel Click to cancel the changes done.

PLC Password

Confirm

Password Enter PLC password.

10.1.4.1 Setting Password
Follow these steps to set up password for the Position Plan Table.
To set password for Position Plan Table

1. Enter a password in the Password box.
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Password(4-~16 Charactors)

coed

2. Enter the same password in the Confirmation box.

Confimation

----l|

3. Click OK.

Password(4~16 Charactors)
s

Confimation
coed

[ | Show Character

OK Cancel

he,

10.1.4.2 Cancelling Password

Follow these steps to cancel the password set for a Position Plan Table.

To cancel password set for Position Plan Table

1. Enter the password in the Password box.

Password(4~16 Charactors)

Ilill

2. Click OK.

Password(4~16 Charactors)
*ee .|

[ ] Show Character

0
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Note: After the password setting are downloaded to the CPU module, a dialog
appears asking you to type the correct password whenever an upload of the
Position Plan Table is needed. Note that the upload password only protects the
Position Plan Table in the CPU module from being read by other people. To
download a new Position Plan Table to the CPU module where there has already
been one, a new Position Plan Table will overwrite the existing one whether there is

an upload password set for the existing one in the CPU module or not.

10.1.5 Position Table

In the Position Table tab, you can add, modify or delete a position plan.

Controller_1 Position Plan Table X

] B o« 2

Axis Setting | Password | Position Table

Single-Axis Point-to-point Motion v Add Delete
LSO

MNo. | Axis Number ABS/REL Mode Target Position Target Speed (Hz) | Bias Speed (Hz) | Acceleration Time (ms) | Deceleration Time (ms) | Completion Action | Completion Flag (/M) | Next Step

The following table describes the functions available in Position Table tab.

Function / Icon Description

Select the Position Table mode. The available options
include:

¢ Single-Axis Point-to-point Motion
Position Table e Single-Axis Multi Segment Motion
mode drop- L .
down list e 2-axis Linear Interpolation
e 2-axis Arc Interpolation
Note: The Single-Axis Point-to-point Motion is the default

value.
Add Click to add items.
Delete Click to delete items.
N Click to perform single-axis simulating mode.
E Click to simulate by selecting item.
E Click to move an item up.
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Function / Icon Description

+ Click to move an item down.

10.1.5.1 Import Position Plan Table
Follow these steps to import Position Plan Table.

To import Position Plan Table

1. Click E to open Open dialog.

Ll Open >
A » ThisPC » Documents » Project2 v | O Search Project2 yel
Organize » New folder == 1 @
& OneDrive 2 Mame Date modified Type
Contreller_1_1 -04-2019 18:48 File folder
[ This PC -
] Drive_ 11 -04-2019 18:48 File folder
§ 3D Objects Servo Device_1_1 -04-201918:48  File folder
B Deskiop Servo Device 2.1 -04-201918:48  File folder
= Documents | | Axis1_PPT.dpnt 2-03-2019 15:44 DPNT File
; Downloads
J’i Music
&= Pictures
m Videos
i Local Disk (C)
- Mew Volume (D
T, i &
File name: || v| Export Designer Position Planni ~

2. Select the DIADesigner Position Planning Table file (*.dpnt) to import.
Note: You can also import the Position Plan Table file (*.pnt) from ISPSoft software.

3. Click Open.

10.1.5.2 Export Position Plan Table
Follow these steps to export Position Plan Table.

To export Position Plan Table

1. Click L to open Export dialog.
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O Export X

™ » ThisPC » Documents » Project150 » v |0 Search Project150 el

Organize v New folder

A Name

Date modified

@ OneDrive T:pé size

Controller_1 File folder
File folder

File folder

& This PC

J 3D Objects
[ Desktop

[ Documents
& Downloads
B Music

=] Pictures

B videos

i, Local Disk (C:)

Drive_1

Servo Device_1

- Mew Volume (D:

== [NDRD (\\inggnt
v

File name: | ‘

Save as type: | Export Designer Position Planning Table(*.dpnt) ~

~ Hide Folders

Save

Cancel

2. Enter a name for the *.dpnt file to be created.

3. Click Save.

10.1.6 Position Plan Table Simulation

After a Position Plan Table is set, the path for the table is shown through a

graphical simulation. Click any row of the table that is to be simulated, and then click

r_Q\

ontroller_1 Position Plan Table X

nbee | ABS/RELMode TargetPosition Target Speed (Hz) Bias Speed (H2)  Acceleration Time (ms) Deceleration Time (ms) Completion Action

1 Axis1 Relative Positi. 1000 100 100 50 50 End

Single Axis Simulator

T Focuso |7 = % No. Variable/Register Target Position

Simulate Clear

or to open Position Plan Table Simulation dialog.
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For the 2-axis linear interpolation and 2-axis arc interpolation, in the mixture of two

motion modes, the continuous path is shown in the same simulation view such as that

in the above window including the linear interpolation and arc interpolation.

For the single-axis point-to-point motion and single-axis multi-segment motion, only
the path of the same motion mode can be shown in the simulation view. The following

is the simulation view of the single-axis point to point motion.

The Position Plan Table also supports the simulation starting from a row of the

position table in one single mode. First, select the row of the table as the start

position for the simulation. After is clicked, the simulation dialog displays a

simulation view starting from the selected row of the table until the end.

In the following window, the drawn path starts from number 5, which is part of the

linear interpolation in the previous simulation view.
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Controller_1 Position Plan Table X

x

Asis Setting | Password | Position Teble

2 ::).@m Interpolation Motion
¥
i

If there is any target position sat by a variable or a register, the variable/register list

will display in the right side of simulation window. Set the value in Target Position

box of those in the Variable/Register field then press Simulate to display on the

chart in the left side.

=
B e [}

BTN PRI 9
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10.1.7 Upload and Download Position Plan Table

When uploading or downloading Position Plan Table, connect DIADesigner to a
host. If the host is not connected, a warning message appears, prompting you to

connect DIADesigner to the host.

:"f Please set "connect” in Communication Setting

0K

Note: When the PLC password is set and you want to upload and download the

Position Plan Table, go to the Password tab to enter the PLC password.

10.1.7.1 Download Position Plan Table
Follow these steps to download Position Plan Table to a host.

To download Position Plan Table to host

1. Click E to download Position Plan Table to a host.

Position Plan Table download status Download success displays as shown in

the following figure.

< @ 0Emom O OWaming @ 1 Messages

® Dowrloed percen Popition Plan Talple Controller_1 Pogition Plan Table

10.1.7.2 Upload Position Plan Table
Follow these steps to upload Position Plan Table from a host.

To upload Position Plan Table from host

&

1. Click L= to upload Position Plan Table from a host.

Position Plan Table Password dialog appears as shown in the following figure.
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Position Plan Table Password

Position Plan Table Password

OK Cancel

Note: The Position Plan Table Password dialog appears only if a password is
set during previous download. If the password is not set, then DIADesigner will

start uploading directly.
2. Enter password and click OK.

Position Plan Table upload status — Upload success! appears as shown in the

following figure.

Emor List

Precompile || @0 Errors |/ 0 Warning @ 1 Messages Clear All

Description Program Position Error Code

@ Upload success! Position Plan Table Controller_1 Position Plan Table

10.1.8 Control Mode

10.1.8.1 Single-Axis Point-to-point Motion

Set the point-to-point positioning control of an axis in this mode. The following figure

shows an example of Single-Axis Point-to-point Motion control.

Axis Setting | Password | Position Table
Single-Axis Point-to-point Metion ™ Add Delete
B8+ 3
Mo. Axis Number | ABS/REL Mode | Target Position | Target Speed (Hz) Bias Speed (Hz) | Acceleration Time {ms) Deceleration Time (ms) Completion Action Completion Flag (If... WM
2 Axis1  Relative Position 0 0 0 0 0 End

e No.: The row number which is created in order automatically by the DIADesigner.

Maximum number: 200.
o Axis Number: Select the axis which is controlled by the Position Plan Table.
e ABS/REL Mode:

o Relative Mode: Use the current coordinates of axis to add or reduce position,

values are required for each field.
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o

Absolute Mode: Use absolute coordinates of axis as target position, values

are required for each field.

Relative Mode (Variable or Address / Target position): Use the current
coordinates of axis to add or reduce position, and the target position can be

variable or address.

Absolute Mode (Variable or Address / Target position): Use absolute
coordinates of axis as target position, and the target position can be variable

or address.

Relative Mode (Variable or Address / Target position & Speed): Use the
current coordinates of axis to add or reduce position, and the target position

and speed can be variable or address.

Absolute Mode (Variable or Address / Target position & Speed): Use
absolute coordinates of axis as target position, and the target position and

speed can be variable or address.

Relative Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time): Use the current coordinates of axis to
add or reduce position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

Absolute Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time): Use absolute coordinates of axis as
target position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

e Target Position: Type a target coordinate. In the Position Plan Table, the
ABS/REL Mode includes Relative Position (Variable/Address) or Absolute

Position (Variable/Address) that requires the use of D register or global

variables to input the target position. When using a D register, the data takes up to

the length of two D registers.

Example: If you enter D100, it will take up the length of D100 and D101. When

using global variables, the address must be a variable of D register in DWORD or

DINT format which will also take up the length of two D registers.

e Target Speed (Hz): Type a target speed in this field.
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e Bias Speed (Hz): The speed when the positioning starts and ends.

e Acceleration Time (ms): The time when the Target Speed is reached.
e Deceleration Time (ms): The time when the stop speed is reached.

e Completion Action: Selecting Continue means to move to the execution of the
next row of the table after the present table execution is completed. Selecting End

means to end the action after the present table execution is completed.

e Completion Flag (I/M): The register is set to ON when the present table
execution is completed. And, | number and or the name of M register can be typed
only when End in Completion Action column is selected. For the interrupt
numbers supported, refer to the application manual. The ten | numbers: - 1510 ~

1519 are supported.

o Next Step: Type the number of the next segment of Position Plan Table. Blank
means completion. The setting is automatically effective after End in Completion

Action column is selected. Next Step is not restricted to the same axis number.

Remark: The same axis number could not have more than two table numbers or

position output instructions which are output together.
Note:

e The Target Speed (Hz) cannot be set to 0. The Target Position also cannot be

set to 0 in the Relative Mode.

® | number can be used more than once. You must determine through which row

number the | number can be completely output.

e The instruction which the start table outputs is AP12718 TPO. API2719 TPWS can

be used to modify the output parameters while the PLC is running.

10.1.8.2 Single-Axis Multi-segment Motion

In Single-Axis Multi-segment Motion control mode, you can control the positioning
of one axis and make every-segment motion followed by the next-segment motion at
the target speed. Or abort the segment and to perform the next-segment motion. The

following figure shows an example of Single-Axis Multi-segment Motion control.
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Agis Setting | Passwor d | Position Table

Single-Auis Multi-segment Motion ~ Add Delete
LGN

No. | Axis Number | ABS/REL Mode | Target Position | Target Speed (Hz) | ACC/DEC Time (ms) | Abort signal (I/M) Completion Action Completion Flag {(I/M) | Next Step
1 Axis1 Relative Posit... 0 4] 0 End

® No.: The row number created in order automatically. Maximum number: 200.
e Axis Number: Select the axis which is controlled by the Position Plan Table.
e ABS/REL Mode:

o Relative Mode: Use the current coordinates of axis to add or reduce position,

values are required for each field.

o Absolute Mode: Use absolute coordinate of axis as target position, values are

required for each field.

o Relative Mode (Variable or Address): Use the current coordinates of axis to

add or reduce position, and the target position can be variable or address.

o Absolute Mode (Variable or Address): Use absolute coordinate of axis as

target position, and the target position can be variable or address.

o Relative Mode (Variable or Address / Target position & Speed): Use the

current coordinates of axis to add or reduce position, and the target position and

speed can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed): Use
absolute coordinates as target position, and the target position and speed can

be variable or address.

o Relative Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time): Use the current coordinates of axis to
add or reduce position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed &

Acceleration and Deceleration Time): Use absolute coordinates as target

position, and the target position, speed, acceleration time, and deceleration time

can be variable or address.

e Target position: Users can type a target coordinate. In the Position Plan Table,

DIADesigner V1.13.0

467



A AELTA Chapter 10: Motion Tools

the ABS/REL Mode includes Relative Position (Variable/Address) or Absolute

Position (Variable/Address) that requires the use of D register or global

variables to input the target position. When using a D register, the data takes up to

the length of two D registers.

Example: If you enter D100, it will take up the length of D100 and D101. When
using global variables, the address must be a variable of D register in DWORD or

DINT format which will also take up the length of two D registers!
e Target Speed (Hz): Type a target speed in this field.

e ACC/DEC Time (ms): The time when the Target Speed is reached and stop

speed is reached.

e Abort Signal (I/M): The next segment of Position Plan Table is performed if the
register of interrupt signals is set to ON before the current table is completed.
And, | number or the name of M register can be typed. For the interrupt numbers

supported, refer to the product programming manual.

e Completion Action: Selecting Continue means to move to the execution of the
next row of the table after the present table execution is completed. Selecting End

means to end the action after the present table execution is completed.

e Completion Flag (I/M): The register is set to ON when the present table
execution is completed. And, | number and or the name of M register can be typed
only when End in Completion Action column is selected. For the interrupt
numbers supported, refer to the application manual. The ten | numbers: - 1510 ~

1519 are supported.

e Next Step: Type the number of the next segment of Position Plan Table. Blank
means completion. The setting is automatically effective after End in Completion

Action column is selected. Next Step is not restricted to the same axis number.

Remark: The same axis number could not have more than two table numbers or

position output instructions which are output together.
Note:

e The Target Position cannot be set to 0 in the relative mode. The Target Position
of two adjacent row numbers cannot be set to the same value in the Absolute

Position mode.
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If the value in the ACC/DEC Time is not O, the acceleration/deceleration is fixed to
1ms. If the value in the ACC/DEC Time is set to O, it means there is no

acceleration/deceleration.

| number can be used more than once. You must determine through which row

number the | number can be completely output.

The instruction which the start table outputs is AP12718 TPO. API 2719 TPWS can

be used to modify the output parameters while the PLC is running.

10.1.8.3 2-axis Linear Interpolation Motion

Set the linear interpolation motion of two axes in the XY plane. Two rows of the

Position Plan Table are occupied when this mode is used. The following figure

shows 2-axis Linear Interpolation Motion control.

Axi

a8 e,

No.

is Setting | Password | Position Table

2-axis Linear Interpolation Motion v Add Delete

Coordinate Axis Number ABS/REL Mode Target Position Target Speed (Hz) ACC/DEC Time (ms) | Completion Action | Completion Flag

No.: The row number is automatically created orderly in the input area. It will take
up two rows of the table for 2-axis motion mode. In other words, when in 2-axis

mode, there are a total of 100 groups in the table and the maximum number: 100.

Coordinate: The axis which X and Y axes coordinate stand for in the simulation

view.
Axis Number: Select the axis which is controlled by the Position Plan Table.
ABS/REL Mode:

o Relative Mode: Use the current coordinates of axis to add or reduce position,

values are required for each field.

o Absolute Mode: Use absolute coordinate as target position, values are

required for each field.

o Relative Mode (Variable or Address / Target position): Use the current
coordinates of axis to add or reduce position, and the target position can be

variable or address.

o Absolute Mode (Variable or Address / Target position): Use absolute
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coordinate as target position, and the target position can be variable or

address.

o Relative Mode (Variable or Address / Target position & Speed): Use the
current coordinates of axis to add or reduce position, and the target position

and speed can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed): Use
absolute coordinate as target position, and the target position and speed can

be variable or address.

o Relative Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time): Use the current coordinates of axis to
add or reduce position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time): Use absolute coordinate as target
position, and the target position, speed, acceleration time, and deceleration

time can be variable or address.

Target Position: Type a target coordinate. In the Position Plan Table, the
ABS/REL Mode includes Relative Position (Variable/Address) or Absolute
Position (Variable/Address) that requires the use of D register or global
variables to input the target position. When using a D register, the data takes up to

the length of two D registers.

Example: If you enter D100, it will take up the length of D100 and D101. When
using global variables, the address must be a variable of D register in DWORD or

DINT format which will also take up the length of two D registers!
Target Speed (Hz): Type a target speed in this field.

ACC/DEC Time (ms): The time when the Target Speed is reached and Stop

Speed is reached.

Completion Action: Selecting Continue means to move to the execution of the
next row of the table after the present table execution is completed. Selecting End

means to end the action after the present table execution is completed.

Completion Flag (I/M): The register is set to ON when the present table
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execution is completed. And, | number and or the name of M register can be typed
only when End in Completion Action column is selected. For the interrupt
numbers supported, refer to the application manual. The ten | numbers: - 1510 ~

1519 are supported.

e Next Step: Type the number of the next segment of Position Plan Table. Blank
means completion. The setting is automatically effective after End in Completion

Action column is selected. Next Step is not restricted to the same axis number.

Remark: The same axis number could not have more than two table numbers or

position output instructions which are output together.
Note:

e The PLC will automatically run at the set speed when the Target Speed or the
ACC/DEC Time is set to 0. The Target Position cannot be set to 0 in the
Relative Position mode. The Target Position of two adjacent row numbers

cannot be set to the same value in the Absolute Position mode.

¢ | number can be used more than once. You must determine through which row

number the | number can be completely output.

e The instruction which the start table outputs is AP12718 TOP. AP12720 TPWL can

be used to modify the output parameters while the PLC is running.

10.1.8.4 2-axis Arc Interpolation Motion

Set the Arc Interpolation Motion of two axes on the XY plane. Two rows of Position
Plan Table are occupied by using the 2-axis Arc Interpolation Motion control mode
every time. The following figure shows a sample 2-axis Arc Interpolation Motion

control mode.

Axis Setting | Password | Position Table

2-axis Arc Interpolation Motion ~ Add Delete

a8 4 4

No. Coordinate | Axis Number | ABS/REL Mode Target Position | Tangential Speed (Hz) Center Offzet Value (Pulse) | Direction Completion Action | Completion Flag (/M) | Next 5

e No.: The row number is automatically created orderly in the input area. It will take
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up two rows of the table for 2-axis motion mode. In other words, when in 2-axis

mode, there are a total of 100 groups in the table and the maximum number is
100.

e Coordinate: The axis which X and Y axes coordinate stand for in the simulation

view.
e Axis Number: Select the axis which is controlled by the Position Plan Table.
e ABS/REL Mode:

o Relative Mode: Use the current coordinates of axis to add or reduce position,

values are required for each field.

o Absolute Mode: Use absolute coordinate of axis as target position, values are

required for each field.

o Relative Mode (Variable or Address): Use the current coordinates of axis to

add or reduce position, and the target position can be variable or address.

o Absolute Mode (Variable or Address): Use absolute coordinate of axis as

target position, and the target position can be variable or address.

o Relative Mode (Variable or Address / Target position & Speed): Use the
current coordinates of axis to add or reduce position, and the target position and

speed can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed): Use
absolute coordinate of axis as target position, and the target position and speed

can be variable or address.

o Relative Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time: Use the current coordinates of axis to
add or reduce position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

o Absolute Mode (Variable or Address / Target position & Speed &
Acceleration and Deceleration Time: Use absolute coordinate of axis as
target position, and the target position, speed, acceleration time, and

deceleration time can be variable or address.

e Target Position: Type a target coordinate. In the Position Plan Table, the
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ABS/REL Mode includes Relative Position (Variable/Address) or Absolute
Position (Variable/Address) that requires the use of D register or global
variables to input the target position. When using a D register, the data takes up to

the length of two D registers.

Example: If you enter D100, it will take up the length of D100 and D101. When
using global variables, the address has to be a variable of D register in DWORD

or DINT format which will also take up the length of two D registers!

Tangential Speed (Hz): Movement in a circular path in three-dimensions and the

magnitude of that vector is the tangential speed.

Center Offset Value (Pulse): The distance from the center of the line between
the arc target point and start point to the center of a circle, such as S in the
following figure. From point A to point B, a clockwise rotation will generate an arc
less than 180° if S>0 and an arc more than 180° is S<O0.

e Ve
/ = : N
f \\S >=0 0 R \'|
X ‘._ \./\ |I J;l\\t \? <0/ 3
;. r 0 \ SN LT

Direction: Select Clockwise motion or Counterclockwise motion.

Completion Action: Selecting Continue means to move to the execution of the
next row of the table after the present table execution is completed. Selecting End

means to end the action after the present table execution is completed.
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Completion Flag (I/M): The register is set to ON when the present table
execution is completed. And, | number and or the name of M register can be typed
only when End in Completion Action column is selected. For the interrupt
numbers supported, refer to the application manual. The ten | numbers: -

1510~1519 are supported.

Next Step: You can type the number of the next segment of Position Plan Table.
Blank means completion. The setting is automatically effective after End in
Completion Action column is selected. Next Step is not restricted to the same

axis number.

Remark: The same axis number could not have more than two table numbers or

position output instructions which are output together.

Note:

The PLC automatically calculates the output speed in this function. The Target
Position cannot be set to 0 in the Relative Position mode. The Target Position
of two adjacent row numbers cannot be set to the same value in the Absolute

Position mode.

| number can be used more than once. You must determine through which row

number the | number can be ¢ completely output.

The instruction which the start table outputs is AP12718 TPO. API12721 TPWL can

be used to modify the output parameters while the PLC is running.

10.2 Axis Unit Conversion

10.2.1 About Axis Unit Conversion

Axis provides an interface from motion control to an actual output device. You can

control the axes through multiple motion function blocks, and output the parameter

converted from the axis unit conversion function to the target servo drive to achieve

motion control.
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10.2.2 Axis Unit Conversion Setting

Set the parameter for axes through the axis unit conversion tool.

In Project Explorer, double-click Controller > Motion > Axis Unit Conversion.
The axes supported by the model will be listed. The types include Virtual Axis,

Encoder Axis, and Slave Axis.

Note: Axis unit conversion needs to be used with E-CAM and motion function block.

For details about the usage, refer to the product user manual.

The following table lists the settings in each axis parameter page and their

descriptions.

Virtual Axis

Controller_11D 1 : Virtual Axis X -

» [® Restore
Properties o Axis Type and Unit o
Axis Type: Virtual Axis Motor Type: ®) Linear Rotate
Narne: Virtual#1 Modulo: 1 um

Transmission Mechanism o

Setting
Motor Pulse per Round: 1 pulse
// a Pitch: 1 um
| - Master axis length: 1 um
CJ ! Pitch -
_— Gear Ratio
Itis 1 ppr currently (earatio Sy N (Gear Box Output) |1 Rotation
Gear Ratio =
M (Gear Box Input) 1 Rotation
0 Properties
Function Description
Axis Type Shows the axis type.
Name Shows the axis name.
D Axis Type and Unit
Function Description

Motor Type Select the linear or rotate type.

Modulo Enter a circle range. The default value is 1.
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@ Transmission Mechanism

Function Description Value
. Set the parameter value for the selected .
Setting device. The settings differ by type. The default value is 1.
Encoder Axis

Controller_1 1D 21 : Encoder Axis X0/%1 X

% [# Restore

Properties o

Axis Type: Encoder Axis

Name: X0/¥1

Transmission Mechanism o

v,

Pitch

e

Itis 1 ppr currently Gear Ratio = N/M

Axis Type and Unit o

Motor Type: ®) Linear
Modulo: 1
Setting
Motor Pulse per Round: 1
Pitch: 1

Master axis length: 1

Gear Ratio

N (Gear Box Output) |1

Rotate

um

pulse
um

um

Rotation

Gear Ratio =
M (Gear Box Input) 1

Rotation

0 Properties

Function Description
Axis Type Shows the axis type.
Name Shows the axis name.
@ Axis Type and Unit
Function Description
Motor Type Select the linear or rotate type.
Modulo Enter a circle range. The default value is 1.

9 Transmission Mechanism

Function

Description

Value
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. Set the parameter value for the selected .
Setting device. The settings differ by type. The default value is 1.
Gear Ratio Enter the gear ratio’s numerator and The default value is 1.
denominator.
Slave Axis

Controller_1 Slave Axis YO/Y1 x

3] [® Restore

Properties o

Axis Type:

Transmission Mechanism o

e

Itis 1 ppr currently

Shave Axis

MName: Y0/Y1

! Pitch

Gear Ratio = N/M

Axis Type and Unit o

Motor Type:

Modulo: 1
Setting
Motor Pulse per Round: 1
Pitch: 1
Gear Ratio

Gear Ratio =

N (Gear Box Output) |1

®) Linear

Rotate

um

pulse

um

Rotation

M (Gear Box Input) 1

Rotation

0 Properties

Function Description
Axis Type Shows the axis type.
Name Shows the axis name.
@ Axis Type and Unit
Function Description
Motor Type Select the linear or rotate type.
Modulo Enter a circle range. The default value is 1.
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9 Transmission Mechanism

Function Description Value
Set the parameter value for the The default value is 1.
Setting selected device. The settings differ by
type.

Enter the gear ratio’s numerator and | The default value is 1.

Gear Ratio !
denominator.

10.3 E-CAM (Electronic CAM)

10.3.1 About E-CAM

A mechanical cam is an input object with irregular shape. It makes a follower move
regularly by coming into contact with the follower. A traditional mechanical cam is
composed of a cam, a follower, and a support. When a cam rotates, the follower will
go move according to the shape of the cam. For an operation of motion control, the

relative movements between axes are achieved by the rotation of a cam.

Use a cam chart to define the relation between a follower and a cam to simulate the
movements of a cam controlled by a controller, making a slave axis to move by the
master axis according to their defined relation. To modify the cam, you only need to
modify the electronic cam data in the software instead of modifying the mechanical

design.

10.3.2 Using E-CAM
Follow these steps to create an E-CAM chart.
To create an E-CAM chart
1. In Project Explorer, add a controller device.
Note: Currently applicable to the DVP-ES3, C2000 Plus, and CH2000 models.
2. Double-click Controller > Motion.

3. Right-click E-CAM and select Add.
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4. In the New E-cam Chart dialog, configure the settings.

Note: E-CAM needs to be used with axis unit conversion and motion function block.

For more details about the usage, refer to the product user manual.

The following table describes the functions of New E-cam Chart dialog.

Mewr E-carn Chart
Mame: ECam_0
Item ID: 1
Mode: Graphic Mode
Password
Password (4-18) Characters
Password Confirmation
Show Characters
cance
Function Description
Name Enter the name of the E-CAM chart.
Note: This setting varies from the device model.
tem 1D Select the ID of the E-CAM chart.
Note: This setting varies from the device model.
Select the mode. You can refer to the product user manual for
Mode mode type.
Note: This setting varies from the device model.
Enter the password to protect the E-CAM data according to
Password your needs.
Note: This setting varies from the device model.

The following table describes the functions of E-CAM chart.

Toolbar
Icon Description
2] Click to import the CAM data.
= Click to export the CAM data.
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Icon Description
Click to set the property of CAM. You can also right-click the
& created E-CAM chart in Project Explorer and select
Properties.
I+ Click to configure the security settings.
P Click to collapse / expand the Displacement graph.

Click to collapse / expand the Velocity graph.

\")
A Click to collapse / expand the Acceleration graph.
A

Click to show the maximum / minimum value in the graph.

Data Setting Area

Icon Description
> Click to import the CAM data.
[+ Click to export the CAM data.

The data of the data setting area is synchronized with the E-CAM curve area.

E-CAM Curve Area

Icon Description
* Click to switch the selection tool.
® Click to insert a control point.
® Click to delete a control point.
“s Click to insert a line segment including two control points.

The corresponding E-CAM position, velocity, and acceleration are displayed
according to the parameter set on the data setting area. You can hold the left mouse

button and drag the control point to change parameter.
On the graph, you can do the following.

¢ Right-click to insert a control point, line segment, or set the property.
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¢ Right-click the control point to delete the point or set it as a line.

The following table describes the functions of Properties dialog.

Common
Properties
Common | Cam
Name: ECam_0
Item ID: 1
Function Description
Name Enter the name of the CAM chart.
Item ID Select the ID of the CAM chart.
Properties
Common | Cam
Dimensions
Master start position: o Master end position: 360
Slave start position: 1] Slave end position: 360
Function Description

Master start position

The minimum value displayed on the master axis in the
graph. The value cannot be set and is fixed as O.

Master end position

The maximum value displayed on the master axis in the
graph. The value cannot be set and is fixed as 360.

Slave start position

Set the minimum value displayed on the slave axis in the
graph. The default value is 0.

Slave end position

Set the maximum value displayed on the slave axis in the
graph. The default value is 360.
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11.1 Tag Sharing to DIAScreen

Tag means the variable that is inherited between DIADesigner & DIAScreen. You
can share the Variables with Address created in DIADesigner with DIAScreen
application, so that you can directly access those Variables in DIAScreen via DIA

Tag function.

Note: Only DOP-100 HMI series supports DIA Tag sharing feature in the current

version.
Follow these steps to perform tag sharing to DIAScreen.
To perform tag sharing to DIAScreen

1. Create variables with address in any global variable table of Controller >

Programming > Global Variable > Default_Tag_Table.

Controller_1 Default_Tag_Table x hd
@ i': L v
Class MName Type Address Initial value Comment
VAR L5101_Open BOOL ~||===( X0.0 - ---| Tank 107 Low Level Switch A
VAR P5S101_Open BOOL w |1==( X0 ree ---| Tank 101 High Pressure Switch |+
VAR SV101 BOOL ~ || ¥0.1 ---|| Tank 101 Outlet Valve b

2. Compile the DIADesigner device or project.
3. Launch DIAScreen.

4. Create a DIAScreen project with DOP-100 HMI series. During project creation,
enter a Link Name, select Delta in Manufacturers drop-down list, select Delta

AS series PLC in the series drop-down list as shown in the following figure.
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-]

Project Wizard
¢ Settngs
v Connection
COM1 .
Link Name | Link1 |
Manufacturers ‘ Delta > |
Com2 Series | Delta AS series PLC v
Mt Drop
COmM3
Main  Extra
. Communication Parameters Conrofler
Ethernet1
HMI Station 0 o PLC Station
Interface R3232 R Password 12345678
Data Bits Comm. Delay Time(ms) 0
Stop Bits Connzction Timeout(ms)
Baud Rate Connect Retries 2
Parity Bits Ewven ~
Optimize
| coamsl | Fmsh |

5. Double-click DIA Tag function in the Project Explorer in DIAScreen to open DIA

Tag dialog.

ETEI

=B MNewHMI

-5 Screen

=-ff Communication
Er: Data Exchange

-EHa Recipe

-8 History Buffer

..... 5 Multi-language
..... e Account Settings
..... == Configuration
-[ha) Text Bank

[z Picture Bank

DIATag = E

6. Click ‘== in the DIA Tag dialog to open Device Name List dialog.
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Device Name List X
Please select devices and link name
Device Name Link Name
O Controller_1
e

7. Select controllers in the Device Name and select Link Name.

Device Mame List X
Please select devices and link name -
Device MName Link Name
[ Controller_1 I
Linkl !
e
8. Click OK.

DIADesigner tags are now shared with DIAScreen so that the Variables can be

used for different kinds of elements, animations, etc. as shown in the following figure.
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4 ﬁ DIATag x

TP
Symbos Type
=2 Controller_1
=@ Default_Tag_Table
L BOOL
BOOL
BOOL

& CANopen_Tag_Table
: @ EIP_Produced_Tag_Table

Example: Select DIA Tag function to select the DIADesigner variables as shown in

the following figure.

Multistate Indicator X
E Main Style Text Picture Operating conds. Coord.
Ciemor Dc
Read Address: Data Type: Bit "
‘None . ‘
Data Format: Unsigned Decimal
Read Offset Address:
‘None ‘ State Counts: ‘2 :
State: —
Input >
0
Link: DIATag =
Language: m DIA Tag n
Languagel o - Find Wha | F
Device (Wor | * m i Find
. (®) Device (Bit) | Symbos Type
Element Descrip Internal Mviex E|= Controller_1
Multistate Tndic : @ Default_Tag_Table
Cons -% PS101_Open BOOL
. X SvI01 BOOL
@ CANopen_Tag_Table
gt @ EIP_Produced_Tag_Table
Siened Decir e @ EIP_Consumed_Tag_Table
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12.1 PLC Simulation

In the current version of DIADesigner, AS100, AS200, and AS300 PLC Simulation is
supported.

Note: Refer to Driver Setting for more information.

Follow these steps to perform PLC Simulation for AS100 / AS200 / AS300 PLCs.

To perform PLC Simulation

1.

Create a Communication Driver of AS100 Simulator / AS200 Simulator / AS300
PLC Simulator in COMMGR and Start the driver.

. Add AS100 / AS200 / AS300 devices as per your requirements in DIADesigner.
. Create programs, variables and so on, as per your requirement.

. Compile the device.

Note: Refer to Compile and Check for more information.

. Double-click Controller > Communication Setting in Project Explorer of

DIADesigner to open Communication Setting dialog.

Note: Refer to Communication via COMMGR for more information.

. Select Simulation Driver created in Step (1) in the Driver Name field in

Communication Setting dialog.

. Click Connect.

The Connected status displays in the Communication Setting dialog.

. Perform Download operation.

Note: Refer to Batch Download and Upload for more information.

. Go Online with the device.

Open the POU or Monitor Table or other options and perform the monitoring, etc.

Note: Refer to Download / Upload and Online / Offline Mode for upload / download

and online / offline functions.
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13.1 Batch Download and Upload

Download / upload the programs, functions or parameters in projects from / to multiple

devices simultaneously in DIADesigner.

13.1.1 Download

Follow these steps to download project from PC to devices.
To download project

1. Compile controller models or inverters with built-in controller. Other field devices do

not need to be compiled.
Note: Compile must be successful without any errors.

2. Select communication Driver in Device > Communication Setting dialog.

3. Select the device and click y on Development toolbar.

Or

Right-click the device to open its context menu and select Download.

Or

Select the device and click Operation > Project Download in menu bar.
Or

Select the device and press Ctrl + L keys simultaneously on the keyboard.

The Upload/Download Manager dialog appears as shown in the following figure.

Upload/Download Manager

Setting

ARNOOOQAOOOOC Z
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The following table describes the functions in the Download Manager dialog.

Function Description
Display the target device name as defined in the
Target project in the form or a tree node. Components
9 (functions) display below the device name (depends
on device).
Display whether the download check is passed (')
Check .
or failed (*).
Password Click Setting to display the Password dialog.

Device status after
download

Select the device status intended after download
action. The available options include:

e Prior to Download

e Run

e Stop

Note: The default value is Prior to Download.

Progress

Display the progress.
Example: Ready for Download, % progress and so
on.

Description

Display the description of the device connection
status.

Set PLC controller status
from “RUN” to “STOP”
while downloading

If any of PLC is RUN mode, you can check this box to
switch to STOP mode when download to those PLC.

When the CPU Label is
different between the
connected CPU module,
and the Software settings,
transfer is still continue

Check to continue download even if the PLC label is
different.

Automatically close after
successful
upload/download

Check to close the Upload/Download Manager
dialog after successful transformation.

Start transmission

Click to start upload / download.

Close

Click to close the Upload/Download Manager dialog.

4. Select the components to be downloaded.

5. Click Start Transmission.

Project or components selected are downloaded to the device.
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13.1.2 Upload

Upload the DIADesigner or ISPSoft project downloaded to the controller to the PC

for further editing and operation.
Follow these steps to upload or transfer project from PLC to PC.
To upload or transfer project

1. Create a device or select the device whose program or component needs to be

uploaded.

2. Select the Communication Driver in Device > Communication Setting.

3. Select the device and click on Development toolbar
Or
Right-click the device to open its context menu and select Upload.
Or
Select the device and click Operation > Project Upload in menu bar.
Or
Select the device and press Ctrl + U keys simultaneously on the keyboard.

Confirmation dialog appears. Click Yes to close current project, and upload data

to a new project. Click No to upload data to current project.

Confirmation x

. Do you want to close the current project?

Yes Mo
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Upload/Download Manager

Program And Source Code
Position Plan Table
Configuration

rvo Device_1

P NK

<
Upload as a new device

[v] Automatically close after successful

Progress
Setting Ready for upload

Ready for upload

Setting

XARXOOO0OO 2

up/download Start transmission Close

The following table des

cribes the functions in Upload Manager during Upload.

Function Description
Target Select the devices to be uploaded.
Check Dlﬁsplay whether the upload check is passed () or failed
(¥%).
Password Click Setting to display the Password dialog.
Display th :
Progress isplay the progress
Example: Ready for Upload, % progress and so on.
Description Display the description.

Upload as a new
device

Check to add a new device to the project for uploading.

Automatically close
after successful
upload / download

Check it to automatically close Upload/Download Manager
after uploading / downloading.

Start transmission

Click to start upload.

Cancel

Click to cancel upload.

4. Select the devices to be uploaded.

5. Click Start Transmission.

Project or components selected are uploaded to the PC.
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13.1.3 Download / Upload Components

The items in the Upload / Download Manager dialog vary according to the device

or series selected. The items, which are not editable, are grayed out.

The following table describes transmission items in the Upload / Download

Manager.
Item Description
Initial Value Initial Value of Variables.
ject is what a P il :
Object Code Object Code is what a PC compiler produces

Note: This item is selected by default.

Program and Source :Eg§1°1ug‘f;°dei the programming language specified by

Cod
oae C source code: a program edited in C language

Real time Calendar | Real Time Calendar (RTC) of PC / device.

Position Plan Table | Position Plan Table created by users.

EtherNet / IP Table EtherNet / IP Table.

Configuration Hardware Configuration setting created by users.

Synchronize PLC
Software Password
and PLC Password

During the transmission of the project, the project
password and the PLC password become the same.

13.2 Online / Offline Mode

Perform the addition, deletion, modification of the specified hardware, programs,
variables, address assignment and so on, in the Offline mode and edit the project /
device. After editing is complete, compile and generate the object code which is to
be downloaded to PLC. At last, the programs and setting will be written to the target

device by downloading.

When a controller or device is not connected to the DIADesigner, the status bar of
the software displays Offline in its status area as shown in the following figure. By

default, the operation status of DIADesigner is in Offline mode.

m 20/ 65,504 steps (1%) Offline | Drivert, [AS200 Simulator] AS218PX-A CopngSas et CeTING 00 A\ erra H

After connecting to devices, enter Online mode to check the status of devices.
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Follow any of these methods to enter Online mode.

To enter online mode

£

e Click on Development toolbar.

Or

e Click Operation > Online in menu bar.
Or

¢ Right-click device to open its context menu and click Online.
Or

e Press Ctrl + F4 keys simultaneously on the keyboard.

DIADesigner enters Online mode for the device connected as shown in the

following figure.

m Scan Time: 0.10 ms 20 /65,504 steps (1%) Joniind @® |Run Driver1, [AS200 Simulator] SoprTEL DeteTInG I A\ netra m
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14.1 Device Information

If DIADesigner is connected to a device, the system retrieves information from the
device after navigating to Controller > Device & Error Information > Device
Information in the Project Explorer. The Device Information tab appears by

default. System information is different for different product series.

The following figure shows an example of inverter (AC Motor Drive).

Controller_1 Device & Error Infformation X

Device Infarmation CPU Scan Time (ms)
Essighmmatiog PLC Type AS332T Current 0700
Error Checklist
Py D load L
rogram Jowniosd teg Label Untitled Minimum 0.500
Status Change Log
Version 1.06.20 Maximum 1.300

Station Address

MAC 00:18:23:38:8A:0C
Program

Capacity 131056 Steps
Locked Unlock

The following figure shows an example of Device Information for MS300 inverter.

Drive_2 Device & Error Information X

Device Information Information
Eslefomating Device Type VFD MS200
Error Checklist
KW (hp) 0.25HP
Rated Voltage 110V
Rated Current 1.60A
Firmware Version 1.03
Load Select CONFIG_LOADSELECT VFD_01

Communication Address| 3
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If you use a multi-drive inverter product, select the axis number you want to view
from the drop-down menu at the top of the screen, and the corresponding axis

information appears. The following is an example of the MX300 series inverter.

Drive_1 Device & Error Information X -

o
—

Device Information
Axis (0)
Axis (0)

Axis (10)

Axis (11) VFD41AMX*43E*
Axis (12)

Error Information
Error Checklist

Rated Voltage(V) 460 3ph

Rated Power(kW) 18.5kw

Rated Current(A) A41.00A

Firmware Version 91.00.00

Modbus Address 5

ErherCAT Address

EtherCAT Axis

Profinet Slot

EtherNet IP Address

Axis Number

14.2 Monitor Table

Check the status and values of Variables — Global Variables or POU Local Variables
and Registers during testing and commissioning with the help of Monitor Table in
DIADesigner. Locate Monitor Table in DIADesigner in Controller > Commissioning
> Monitor Table.

The following figure shows a sample Monitor Table.
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Controfier_1 MT1 %

<A A

AR R LAY

Mame Address Data Type Drispdary Drata Format ArtaalValue

Set Value

SR

The following table describes the functions in the Monitor Table.

Function Description
Source Display the source of the variable.
Name Display the name of the variable.
Address Display the address of the variable/register.
Data Type Display the datatype of the variable/register.
Select a format in which the register value is represented.
The available options include:
e Decimal
¢ Unsigned Decimal
Display Data * Binary
Format e Hexadecimal
¢ Floating point
e Scientific symbols
e ASCII
Note: The default value is Decimal.
Actual Value Display the value of the variable / register in Online mode.
Set Value Enter the value to be written to the variable in Online mode.
Comment Display the comment of the variables / address.

14.2.1 Creating a Monitor Table

Follow these steps to create a Monitor Table.

To create Monitor Table
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1. Click Controller > Commissioning > Monitor Table.

2. Right-click Monitor Table to open its context menu and select Add Monitor

Table.

Project Explorer 1 x
4 [ Project26
™ Add Devi

ice
» A Ne

ork Configuration

4 W Controller_1 (AS228T-A)
#° Communication Setting
&f Device & Error Information

» ¢ Hardware Configuration
E! Security Setting

ramming

4 [{] Commissioning

| [ Monitor Table
I Data Tr L1|_K

|8 Data Logger @

» % Auxiliary

I@ Add Monitor Tab%

Add Monitor Table — 0O %

Name
MT_Table_0

Comment:

oK Cancel

Comment field (optional).

Add Monitor Table

Name:
MT_Table_0 s
Comment:
-

0K Cancel

4. Click OK.

. Enter name in the Name field and a comment for this Monitor Table in the
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Controller_1 MT_Table 0 X

<

AddMode |v| @ @ + + ¥

Source Name

[# Decimal Place: | 3

Address Data Type Display Data Format Actual Value

>

Note: When the Monitor Table is created, by default it displays in the DIADesigner

work area. If the dialog is closed, double-click Monitor Table in Project Explorer to

open Monitor Table dialog. You can create several Monitor Tables in the project.

The following table describes the functions in the context menu of Monitor Table in

Project Explorer.

Function

Description

Add Monitor Table

Click to open Add Monitor Table dialog to add a new
monitor table.

Online Set the device in online mode.

Offline Set the device in offline mode.

Paste Paste the monitor table.
Properties Click to open Properties dialog.

The following table shows the detailed descriptions of the context menu of each

monitor table node.

Function Description
Cut Cut the selected monitor table.
Copy Copy the selected monitor table.
Paste Paste copied/cut monitor table.

Delete Delete monitor table.
Online Set the device in online mode.
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Function Description
Offline Set the device in offline mode.
Properties Click to rename the monitor table and edit comments.

The following figure shows toolbar of Monitor Table.

Add Mode b @ @' ) E EP %% Decimal Place: |2

The following table describes the functions in the Monitor Table toolbar.

Function Description
Add Mode Click to select Add Mode so that the entry can be added in the
end.
Click to select Insert Mode so that the entry can be added in
Insert Mode o .
between the existing table lines.
Click to open Source selection dialog to add Variables /

Registers.

Click to delete the selected items.

Click to move an item above its present level.

Click to move an item below its present level.

Click to download Monitor Table.

Click to import the content and values of files to the current
monitor table.

(1] | L] ([ | L L] | (@]

Click to export the content and current value to CSV file.

Decimal Place | Enter decimal places.

14.2.2 Adding Variable and Registers

®

Click to open Source selection dialog to add variables and registers or

double-click the empty area of the Monitor Table to add.
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Source selection X

Variable Register

4 Global Variables bt
Default_Tag_Table
CANopen_Tag_Table
EIP_Produced_Tag_Table
EIP_Consumed_Tag_Table
C Tag Table
OPC UA_Tag_Table

Program

Select All

Reverse Select

OK

Cancel Select

Cancel

The Source selection dialog has two tabs.

e Variable

e Register

The Variable tab appears by default in the Source selection dialog. Select Global

Variables or Program category. The Global Variables display Default_Tag_Table,

CANopen_Tag_Table, EIP_Produced_Tag_Table, EIP_Consumed_Tag_Table,
C_Tag_Table, and OPCUA_Tag_Table.

The Program displays all the POUs created in the controller in Programming >

Program. Based on the item selected on left, the respective variables display in the
right side of the Variable tab.

The following table describes the functions in the Variable tab of Source selection

dialog.

Function

Description

Variables Filter

Enter part of the variable name to filter out the relevant
variables.

Select All

Click to select all variables.

Reverse Select

Click to revert the selected variables.

Cancel Select

Click to cancel all the variables.

If you want to add Register(s) to the Monitor Table, click Register tab.

DIADesigner V1.13.0

503



£\ NELTA

Chapter 14: Commission and Diagnostic

Source selection x

Variable | Register

Register Name
DO

Register Count
1

CK Cancel

The following table describes the functions in the Register tab of Source selection

dialog.

Function

Description

Register Name

Enter the starting register.

Register Count

Enter the number of registers needed from the starting
register.

14.2.3 Monitor Table Context Menu

The following figure shows the context menu in Monitor Table dialog.

®
=
e

Cut
Copy
Paste
Delete

Delete input value

N N EEN =

Move Up

Move Down

]

Select All

Set the fields ¢

Change Mode

Download

£l
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The following table describes the functions in the Monitor Table context menu.

Function Description
Add CIic_k to open Source selection dialog to add variables /
registers.
Cut Click to cut the selected item.
Copy Click to copy the selected item.
Paste Click to paste the cut/copied item.
Delete Click to delete the selected items.

Delete input value

Click to delete current input value.

Move Up Click to move an item above its present level.
Move Down Click to move an item below its present level.
Select All Click to select all items.
Force Click to force On / Off Boolean Variables.

Rising-edge Trigger

Send OFF for one scan time and then ON.

Falling-edge Trigger

Send ON for one scan time and then OFF.

Set the fields

Click to hide / display the column property. Tick mark the
left side of the function means the respective column is
shown. Source, Data Type, Display Data Format, Actual
Value, Set Value, and Comment can be displayed or
hidden.

Note: All columns display by default.

Change Mode

Click to select Add Mode / Insert Mode.

Download

Click to download the selected items

14.2.4 Using Monitor Table

In online mode, monitor items after adding a monitor table and monitor variables /

registers. In offline mode, select the items to be set by checking the checkboxes on

the left, and set the values in Set Value field. Then, switch to the online mode, do

batch download of the selected variables or register values by clicking the download

button on toolbar or the context menu.
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AddMode @ @ 4 ¥ %

Source

W Pou_1

v Pou_1

3 vl Pou_1
Pou_1

Controller 1 MT Table 0 x

Controller_1 MT_Table_0 x [Eeslaidfelll=Igy We/eIViN]

Decimal Place | 3

Name Address Data Type Display Data F.. Actual Value Set Value Co!
Var_1 BOOL
Var_2 BOOL
Var_3 DWORD Auto v 100
Var_4 INT Auto v
: sl
onme  SWitch to Online mode

Controller_1 Pou_1

AddMode ® @ ¢ 4 L&

Dec lace |3
e Address
Var, BOOL

Source Data Type Display Data F...  Actual Value Set Value Co
A pou
A ot ar2 ool
» V| Pou_1 Var_3 DWORD Auto v 0 100
Pou_1 Var_4 INT Auto V|0
[CGINCIITEILGITRE Controller_1 MT _Table 0 x -
AddMode ® ® 4 ¢ * DecimalPlace 3
Source Name Address Data Type Display Data F.. Set Value Co
V| Pou_1 Var_1 BOOL
v Pou_1 Var_2 BOOL
3 | Pou_1 Var_3 DWORD Auto
Pou_1 Var 4 INT Auto

In the online mode, when setting Set Value, press Enter or click somewhere else

with mouse to write the values to Actual Value. For BOOL data type, double-click

the Set Value to toggle state.

AddMode @ @& 4 ¥

Source

W Pou_1

v Pou_1

[ Pou_1

s Pou_1

Source

v Pou_1

v Pou_1
Pou_1

» [ Pou_1

¥ Decimal Place |3

Name
Var_1
Var_2
Var_3
Var_4

Name
Var_1
Var_2
Var_3
Var_4

|C0ntro\|er,1 Pou_1 EeeiliGIICBTIMELICRVE S Controller_1 Pou_2

Address

Data Type
BOOL
BOOL
DWORD
WORD

Controller_1 Pou_1 el ICIBNIMELICHUNE S Controller_1 Pou_2

Display DataF...  Actual Value Set Value Co

Auto wv| 100 100
Auto V|0 123 4—

Press Enter button or click somewhere else

AddMode @ ® 4 + ¥ Decimal Place 3

Address

Data Type
BOOL
BOOL
DWORD
WORD

Display Data F...  Actual Value Set Value Co!

Note: If the variables in the monitoring table are deleted, or other problems such as

synchronization failure occur, the value of the Actual Value field becomes N/A.
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14.3 Tuning Tool

Tune the Servo Drive in Gain Tuning. Locate Gain Tuning in Project Explorer in

Servo Device > Tuning > Gain Tuning. Double-click Gain Tuning to open Gain

Tuning dialog.

Drive_1 Gain Tuning X

Tuning Mode
@ Manual Mode
Inertia Ratio:| g g
Inertia Estimation
Bandwidth:| 1pp Hz (1~1023)
Compute Gain

Rigid Holding:[ 10 [¢] (00~200)

Gain Parameters
Name

P1.037 Inertia Ratio and Load Weight Ratic to Servo Motor
PZ.000 Position Loop Gain

P2.002 Position Feed Forward Gain

P2004 Speed Loop Gain

P2.006 Speed Integral Compensation

P2.025 Low-pass Filter of Resonance Suppression

P2026 Anti-interference Gain

P2.049 Speed Detection Filter

P2089 Reserved

Bandwidth

P2.047 = 0: Disable Auto Resonance Suppression ¥

P2.023 Resonance suppression (Notch filter) (1)

P2.024 Resonance Suppression (Notch filter) Attenuation Rate (1)
P2.043 Resonance suppression (Notch filter) (2)

P2.044 Resonance Suppression (Notch filter) Attenuation Rate (2)
P2.045 Resonance suppression (Notch filter) (3)

P2.046 Resonance Suppression (Notch filter) Attenuation Rate (3)

Input Value Actusl Value

[0B]: 1
[

Hz{50~1000)
dBo~32)
Hz{50~2000)
de(0~32)
Hz(50~2000)
dz(0~32)

000 v

1000
0

1000
o

1000
o

(=53 q—

14.3.1 Calculate Inertia Ratio

Click Inertia Estimation to open Inertia Estimation dialog.

Drive_1 Gain Tuning X

Tuning Mode
® Manual Mode
Inertia Ratio: [ 9.
Inertia Estimation
Bandwidth:[ 10p | Hz(1~1023)

Compute Gain

Rigid Holding:[ 10 |3 (0.0~200)

Gain Parameters

Name
P1.037 Inertia Ratio and Load Weight Ratio to Servo Motor

P2.000 Positien Loop Gain

P2.002 Position Feed Forward Gain

P2.004 Speed Loop Gain

P2006 Speed Integral Compensation

P2025 Low-pass Filter of Resonance Suppression
P2.026 Anti-interference Gain

P2.049 Speed Detection Filter

P2.089 Reserved

Bandwidth

P2.047 = 0: Disable Auto Resonance Suppression |¥
P2.023 Resonance suppression (Notch filter) (1)

P2.024 Resonance Suppression (Notch filter) Attenuation Rate (1)

P2.043 Resonance suppression (Notch filter) (2)

P2.044 Resonance Suppression (Notch filter) Attenuation Rate (2)

P2.045 Resonance suppression (Notch filter) (3)

P2.046 Resonance Suppression (Notch filter) Attenuation Rate (3)

Input Value Actusl Value

1.0

EH

50

500

100

02

0

[0B]: 1000 v

0

Hz(50~1000) [ 100
d8(0~32) [
Hz(50~2000) [ 1000
dB(0-32) g
Hz(50~2000) [ 1000
dB(0-32) g

(=53 .,_

A warning message appears, as shown in the following figure. Click OK to continue.
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Drive_1 Inertia Estimation x

After inertia estimation window is opened,
the operation mode will be switched to PR mode automatically. (P1.001 = 1)
The following parameters will be altered as well.

P0.006--P0.008
P1.015~P1.018, P1.034~P1.036
P2.010~P2.017, P2.036~P2.037
P3.006, P4.007

When the power is off or inertia estimation window is closed,
the parameters will be discarded and restored to the previous setting.

If the inertia estimate window isn't closed properly,

please reboot the drive to restore the parameters to previous setting.

OK Cancel

The Inertia Estimation dialog opens to estimate inertia ratio step-by-step.
To estimate inertia ratio

1. Click Servo On button. If there is alarm, clear the alarm by clicking Alarm Reset

button.

Servo Device_1 Inertia Estimation

E}’ om0
- o

2. Enter Acceleration / Deceleration Time, S-curve constant, and Jog Speed, then

click Download.

Servo Device_1 Inertia Estimation x

i Servo Off | m
Step1 '
[No Arm |
} Actual Acceleration Time (ms)
Stepz Actual Deceleration Time (ms) :

Acceleration time from 0 rpm to 3000 rpm {ms

Deceleration time from 3000 rpm to O rpm (ms)
S-curve constant (ms)

Jog Speed 2
e /l Download |

3. Arrows in 0 indicates to move the motor to the desired position and use Position

1 and Position 2 in @ indicates to set the positions. After the positions are set,
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click Start Moving to do the inertia estimation.

Servo Device_1 Inertia Estimation

Pasition 2

Download

Step3 @ pl‘-tllr:(lu-ll1..|:I.‘:r‘“I W) juser un

Current Position
; ! Time Interval (ms)

| Start Moving

. After the Inertia Ratio becomes stable, go back to Step 2 to set a higher inch

speed. Then click Start Moving in Step 3 to perform another inertia estimation.

significantly with the increase in speed.

. Repeat Steps 2 to 4 until the value of the Load Inertia Ratio does not change

. Click Setting to update the value of Inertia Ratio.
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Evtimation

Serve Off

e Alarm

Actual Acceleration Time [ms)

Actual Deceleration Time (ms) :

S-<urve constant (ms) 20
IN; Spead 200

Diownlosd

Kator Feedback Position [user unit]

Positicon 1

Step3

Pomsition 2

Cusrant Positicon

Decelaration Eime fram 3000 rpm 10 rpm (me)

Acceleration time from 0 rpm ta 3000 rpm (M) 200

A

Timne Irvberval {mis)

Lowd Inertia Ratio

SO0

Start Moving

Step4 |

Setting |

0

14.3.2 Set Up the Bandwidth

After calculating Inertia Ratio, the next step is to set up the Servo Drive Gain.

Tuning Mode

% Manual Mode

Inertia Ratic: | g

Inertia Estimation

Bandwidth: g | Hz(1~1023)
Cormnpute Gain
Riged Halding

10 [&] oo-200

1 0 P2 000 Position Loop Gain 3
@ P2 004 Spead Loop Gain 500

Gain Pararmeters

Input Value Actual Vi

rtia Ratio and Load Weight Ratio to Servo Mator 1.0
PZ.00Z Position Feed Forward Gain

P2.006 Speed Integral Compensation

100
P2.025 Low-pass Filter of Resonance Suppression 02 @

P2 026 Anti-interfarence Gain Q
9 Speed Detection Filte [OB): 1000 v
89 Reserved 0
Bandwidth

wppression (Motch filter) Attenuation Rate (1

Notch fi

Resonance suppression

P2 044 Resonance Suppression (Notch filter) Attenuation Rate (2

P2045 Resonance suppression (Notch filter) (3)

P2045 Resonans ni (Notch filter) Atterwation Rate (3
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The following table describes the functions in the Gain Parameters in Gain Tuning

dialog.

Function

Description

o

Enter Bandwidth.

2]

Click Compute Gain to calculate the gain parameters.

©

Gain parameters.

¢ Input Value from the calculation of Bandwidth. It can be
entered by users or entered automatically after calculating the
Gain by function 2.

¢ Actual Value from the actual value in servo drive. To obtain by
function 6.

To set up the resonance suppression filter.

(4]
5

To download Input Value to servo drive (Actual Value).

®

To upload the parameters from servo drive to show in Actual
Value.

14.4 Trace and Oscilloscope

View the waveforms or trends of value in Address and Register with the help of

Data Tracer and Data Logger. Locate them in Controller > Commissioning.

14.4.1 Data Tracer

The Data Tracer is used for the real-time data collection of values or states in

variables or addresses after some trigger condition is met to perform analysis with

the waveforms or trends. Once the dialog is closed, the data tracing stops. Locate

Data Tracer in the Project Explorer in Controller > Commissioning > Data

Tracer.
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4 Project150
1=l Add Device
b & Network Configuration
4 [ Controller_1 (AS228T-4A)

#° Communication Setting

% Device & Error Information
» # Hardware Configuration
izl Security Setting
b < Programming
b5 Mation
4 [&] Commission
b I panitar Table
[ Data Tracer
& Data Logger

¥ P, Auxiliary

Double-click Data Tracer to open Data Tracer dialog.

& BOOL

The Data Tracer dialog has the following areas.
e Data Trace toolbar
e Trace Display area

e Sampling Source and Parameter Setting

14.4.1.1 Data Trace Toolbar

The Data Trace toolbar provides icons for data trace management as shown in the

following figure.

<] [ @
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The following table describes the functions in Data Tracer toolbar.

Function / Icon Description

£ Open the sample setting from a specified path. Click to display
Open dialog (*.trascp file).

O Save the sample setting to a specified path. Click to display
Save As dialog (*.trascp file).

o Export the trend data to a specified path. Click to display Save

- As dialog (*.csv file).

o Click to take a screenshot of the trend display. (*.png, *.jpg &
*.bmp)

b Click to start Data Trace.

b Click to stop Data Trace.

2 ) Click to clear Data Trace.

= There are two vertical lines in the trend display area to measure
the trend.

= There are two horizontal lines in the trend display area to

- measure the trend.

=) Click to zoom fit, same as double-click the Trace Display Area.

i Click to open FFT Analysis dialog.

14.4.1.2 Trace Display Area

The variable trends are displayed in real-time.
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14.4.1.3 Sampling Source and Parameter Setting

The Sampling Source and the Parameter Setting are at the bottom of the log

display, and can be set through the toolbar.

Quick Setting: | Default_1 ~ Add Delete Mode:  Auto |v| || Indiv. Coordinates Data Point Marker &%= | 0

The following table describes the toolbar functions.

Function Description

Save the set monitoring channel list. Click Add to add the
selected monitoring channels to the list. A Naming Window
appears to type the name. Select the saved monitoring list
from the drop-down list. Click Delete to delete the selected

list.
o« set
Quick Setting
Name
Customer1
oK Cancel
Mode Select Auto or Trigger.

Make each channel corresponds to the individual Y axis of its
own.

Indiv. Coordinates

Data Point Marker | Mark each sampling data point on the waveform.

|AX] Display the time interval of the X axis. Click [+ on toolbar to

enable this function.

The Sampling Source area is on the right-side bottom of the Data Tracer dialog as

shown in the following figure.

Sampling Source | Add Remove
Ensble Color Data Source Variable Register Data Type | LatestValus  |AY] Comment
3 . ~ (| Default Var_1 Do WORD 195 0
v [~ pefaut  var2 D1 DWORD 390 0
v v pefault Var 3 D3 WORD 585 0

The following table describes the functions in the Sampling Source area in the Data

Tracer dialog.
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Function Description
Click to open Select Variable dialog. Select Variables /
Add .
Registers to add sample source.
Remove Click to remove the sample source selected.
Enable Click the checkbox to enable the sample source.
Color Select the trace color from the color pallet.

Data Source

Display the source of data e.g. Program name.

Variable Display the variable name e.g. LT101.
Register Display the register name e.g. D100.
Data Type Display the data type of the register.
Last Value Display the last value.
IAY] Enter the Y-qxis field (Sampling Source) value to start Data
race recording
Comment Display the comment of variable or register.

14.4.1.4 Adding Variables or Registers to Data Tracer

Follow these steps to add variables or registers to Data Tracer.

To add variables / registers to Data Tracer

1. Click Add in the Sample Source area to open Select Variable dialog.

The Select Variable dialog contents are the same as the one described earlier.

2. Click OK to finish sample source selection for variables or registers. The following

figure shows an example of sample sources for Data Tracer.

Sampling Source

Enable Color Data Source |Variable

3 . + || Default
e . ~ || Default

v . + || Default

Remowve

Register Data Type  Latest Value |AY] Comment
Var.1 Do WORD 195 0
Var 2 D1 DWORD 390 0
WORD 2383 0

Va r_ 3 03

14.4.1.5 Parameter Setting

Data Trace can be activated in two modes.
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e Auto
e Trigger

Sampling Period and Trigger Setting are available on the left-side bottom of the

Data Trace dialog.

Quick Setting: | Customer1  |wv Add Delete Maode: | Auto |v| [V Indiv. Coordinates Data Point Marker AX| = | 0

Sampling Source | Add Remove

Register Data Type | Latest Value  |AY] Comment

BOOL:

14.4.1.6 Sampling Period and Trigger Setting Functions

The following table describes the functions in Sampling Period and Trigger Setting

area in the Data Tracer dialog.

Function Description

Select the Sampling Period and Trigger Setting mode. The
available options include:

e Auto
Mode e Trigger

Note: The default value is Auto. In Auto mode, Sampling
Period and Trigger Setting fields are grayed out. They are
enabled in the Trigger mode.

Indiv. Coordinates | Refer to Individual Coordinates.

Data Point Marker | Refer to Data Point Marker.

(AX) Enter the X-axis field (time) to start Data Trace recording.

Sampling Period — | Click to select System Period. It means sampling is done
System Period | once in every scan cycle of the Controller.

Sampling Period —
User-defined
Period

Click to select User-defined Period and enter the sampling
period time in the range of (1 ~ 1000ms).
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Trigger Position

Function Description
Enter the trigger positions as per your requirement. The PLC
Trigger Setting — | read 200 pieces of sample data and display the data in the

Data Tracer if the trigger condition is met. The trigger position
setting is different for one-shot trigger and continuous trigger.

Click |: to open the Select Variable dialog to select the

Condition - BOOL

Trigger Setting —

Variable/Register | trigger setting variable / register on whose values the trigger
for sampling must be performed.
Click to select BOOL radio button if the trigger variable /
register is Bool. Select the trigger condition from the drop-
down list. The available options include:
e ON

Trigger Setting — | ¢ OFF

Compare

Rising Edge Triggered
Falling Edge Triggered
Rising or Falling Edge Triggered

Note: The default Variable / Register type is BOOL, and the
default trigger value is ON.

Compare
Condition

Trigger Setting —

Select the non-Boolean variable / register for trigger. The
available options include:

e Word
e DWord
e Real

Select the comparison condition and value. The available
options include:

° >
o <
o ==
o I=
® ~
o I~

Note: The default non-Boolean trigger variable / register is
Word, and the default comparison condition is >.

The following figure shows Sampling Period setting.

Sampling Period

(®) System Period UserDefine

Pe

riod

The following figure shows Trigger Setting.
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Trigger Setting
Trigger Position: | 1 (1~200) Variable/Register
Compare Condition

® BOOL: ON |v

The following figure shows sample FFT Analysis dialog where the magnitude and

the frequency can be compared.

FFT Analysis - 0 x

=3

The following figure shows the result of Data Tracer. You can hold down the right
button of the mouse and drag the trend presentation position, and use the mouse

wheel to zoom in and out of the presentation range.

Controller_1 Data Tracer X

14.4.1.7 Individual Coordinates

The screen displays data according to the individual coordinate system functions.
When the Indiv. Coordinates is not checked, the data of the data oscilloscope
share the Y-axis coordinate, which is displayed on the screen as shown in the

following figure.
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Controller_1 Data Tracer %

0 Wik G BT E M

Mode: | Auto |¥ Indv. Coordinates Data Point Marker |&X] = | 0

° Sampling Source | Add Remove
Ensble Color DataSource Variable — Register  DatsType  LatestValue |aY| Comment
b W] oefoutt Ta var_1 Do WORD 75 o
v [~ pefault Ta.. | ver2 > DWORD 150
v [~ pefault Ta.. | ver 3 D3 WORD 225

When the Indiv. Coordinates function is checked, the data of the oscilloscope can
choose different variables, and the Y-axis coordinate value displays the value range
of the variable. After clicking a variable below, you can use the left mouse button to
drag the Y-axis coordinate axis to arbitrarily scale or adjust the up and down position
of the variable sampling waveform. In this way, the relative position of each
waveform on the screen can be adjusted.

<1BHENQQuREEHEB

Mode: |Auto |v| M Indv. Coordinates || Data Point Marker  |AX] =

Register DataType  LatestValue |aY] Comment
v - % ar_1 Do NORD 0

< [l pefavitTa.. var2 D1 DWORD 120 0

v B> D3 WORD

Default_Ta
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14.4.1.8 Data Point Marker

When the Data Point Marker function is checked, the data oscilloscope displays all
data acquisition points. Move the mouse on the screen to display the variable name

and value of the data point, as shown in the following figure.

Controller_1 Data Tracer X

e

Mode: |Auto [¥ Indv. Coordinated [¥] Data Point Marker |&X] = | 0

~ Sampling Source | Add Remove
Eneble Color| DataSource Variable  Register  DataType  LatestValue | |AY| Comment
, ] pefauit Ta.. Var1 Do WORD 135 0
¥ [~ pefault Ta. | var2 D1 DWORD 270 0
¥ [~ oefautt T2 | var 3 D3 WORD 405

14.4.2 Data Logger

The Data Logger is used for the long-term recording of values or states in variables
/ registers, trending and storing them in controller and the memory card of the
controller for analysis of trends. Locate Data Logger in Project Explorer in

Controller > Commissioning > Data Logger.

Project Explorer R x
4 [T Project14
1= Add Device

b A Network Configuration
4 @ Controller_1 (AS332T-A)
% Communication Setting
=¥ Device & Error Information
’ *Q Hardware Configuration
I3l Security Setting
¥ i Programming
b 4‘ Motion
4 8 Commissioning
& Monitor Table
[ Data Tracer
[] Data Logger
v & Ausiliary
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Double-click Data Logger to open Data Logger dialog.

LA *

LI LY
" ol
L '

The Data Logger dialog has following areas.

e Data Logger toolbar

e Log Display area

e Sampling Source and Parameter Setting area
14.4.2.1 Data Logger Toolbar

The following figure shows Data Logger toolbar that provides icons for data log

management.

+] [» %

The following table describes Data Logger toolbar functions.

Function Description

Open the Sampling setting from a specified path. Click to display
Open dialog (*.logscp file).

O Save the Sample setting to a specified path. Click to display Save
As dialog (*.logscp file).

— Export the trend data to a specified path. Click to display Save As
dialog (*.csv file).

£ Click to take a screenshot of the trend display (*.png, *.jpg & *.bmp).
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Function Description
% Click to start Data Log.
% Click to stop Data Log.
%) Click to clear Data Log.
i There are two vertical lines in the trend display area to measure the
trend.
= There are two horizontal lines in the trend display area to measure
- the trend.
=) Click to zoom fit, same as double-click the Logger Display Area.
o Click to open FFT Analysis dialog.

=

Click to write records to memory card.

14.4.2.2 Log Display

The variable trends are displayed in real-time and stored. The following figure shows

Log Display area of Data Logger.

14.4.2.3 Sampling Source and Parameter Setting

The Sampling Source and Parameter Setting area are at the bottom of the Log

Display area.

Quick Setting: | Default_1 v Add Delete Mode: | Auto |v| v/ Indiv. Coerdinates | | Data Point Marker &A= |0
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Function Description

Save the set monitoring channel list. Click Add to add the
selected monitoring channels to the list. A Naming Window
appears to type the name. Select the saved monitoring list
from the drop-down list. Click Delete to delete the selected

list.
Quick Setting
Name
Customer1
QK Cancel
Mode Select Auto or Record.

Make each channel corresponds to the individual Y axis of its
own.

Indiv. Coordinates

Mark Data Point | Mark each sampling data point on the waveform.

Illll

|AX] Display the time interval of the X axis. Click | on toolbar
to enable this function.

The Sampling Source area is at the right-side bottom of the Data Logger dialog.

Sampling Source | Add Remaove
Enable Color Data Source Variable Register Data Type  LatestValue |AY) Comment
r . ~ | Default War_1 Do WORD 195 o
v . v || Default Var 2 D3 WORD 585 0

The following table describes the functions in the Sampling Source area in the Data

Logger dialog.
Function Description
Add Click to open Select Variable dialog. Select Variables /
Registers to add sample source.
Remove Click to remove the sample source selected.
Enable Click the checkbox to enable the sample source.
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Function Description
Color Select the trace color from the color pallet.
Data Source Display the source of Data e.g. Program name.
Variable Display the variable name e.g. LT101.
Register Display the register name e.g. D100.
Data Type Display the data type of the register.
Last Value Display the last value.
IAY] Enter the Y—gxis field (Sampling Source) value to start Data
race recording.
Comment Display the comment of variable or register.

14.4.2.4 Adding Variables or Registers to Data Logger

Follow these steps to add variables or registers to Data Logger.

To add variables / registers to Data Logger

1. Click Add in the Sample Source area to open Select Variable dialog.

Note: The Select Variable dialog contents are the same as the one described

earlier.

2. Select variables or registers in Select Variable dialog. Click OK to finish sample

source selection for variables or registers. The following figure shows an example

of sample sources for Data Logger.

Sampling Source | Add Remove
Enable | Color  Data Source | Variable Register Data Type | Latest Value | |AY| Comment
» . ~ || Default War_1 Do WORD 195 o
v [~ pefautt Var 2 D1 DWORD 390 0
v . v | Default Var 2 D3 WORD 585 0

14.4.2.5 Parameter Setting

Data Log can be activated in two modes.

e Auto
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e Record

The following table describes the functions in the Parameter Setting area in the

Data Logger dialog.

Function Description
Select the Sampling and Parameter Setting mode. The
available options include:
e Auto
Mode e Record

Note: The default value is Auto. In Auto mode, Parameter
Setting field is grayed out. They are enabled in the Record
mode.

Indiv. Coordinates

Refer to Individual Coordinates System Function.

Data Point Marker

Refer to Data Point Marker.

(AX)

The difference value of 2 vertical line.

Parameter Setting
— Sampling
Number

Enter the sampling number in 1~32768 pts range.

Parameter Setting
— Sampling
Method

Select the sampling method. The available options include:
e Periodic Sampling

e Trigger Sampling

Note: The default value is Periodic Sampling. When using
Periodic Sampling, setup the sample period and the Data
Logger executes from the Sampling Source every period.

When using the Trigger Sampling, setup the trigger register
(M register).

Parameter Setting
— Sampling
Method — Period
Sampling

Click to select Sampling Method - periodic sampling. Enter
the sampling period in 1~65535 sec.

Parameter Setting
— Sampling
Method — Trigger
Sampling M

Click to select Sampling Method — triggered sampling. Enter
M register for sample trigger. If the trigger register is ON, the
Data Logger executes the sampling once and after
completing the sampling process, it automatically turns the
device to OFF.

Note: If the user program tries to execute other actions to the
M Register, then the ON / OFF function of the device can be
affected.

Parameter Setting
— When Sample
Points Reach

Select the action when the Data Logger has recorded the
number of set sample points. The available options include:

o Stop
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Function Description

e Continue
Note: The default value is Stop.

The Parameter Setting area is used for setting sample parameters related with the

Data Logger.

Quick Setting: | Default_1 w Add Delete Mode: | Auto |v| V| Indiv. Coordinates Data Point Marker AKX = | 0

Sampling Source | Add Remave

Enable Color DataSource Variable Register DataType LatestValue |AY| Comment

The following figure shows the result of Data Logger. You can hold down the right
button of the mouse and drag the trend display position, and use the mouse wheel to

zoom in and out of the presentation range.

Controller_1 Data Logger X

L e -

14.4.2.6 Individual Coordinate System Function

The screen displays data according to the individual coordinate system functions.
When the Indiv. Coordinates is not checked, the data of the data logger share the

Y-axis coordinate, which is displayed on the screen as shown in the following figure.
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Controller_1 Data Tracer x ~|

A GG o F T E M

Dats Point Marker  |AX] = | 0

. Sampling Source | Add Remove
Enable Color DataSource Variable Register DataType  LatestValue |AY| Comment
’ W~ pefoult Ta. var_1 Do WORD 75 0
vl [~ pefautt_T 2 D1 DWORD 150 0
vl ¥ pefeutt Ta.. | ver3 D3 VWORD 225

If the Indiv. Coordinates is checked, the data of the data oscilloscope can select
different variables, and the Y-axis coordinate value displays the numerical range of
the variable. After clicking a variable below, you can use the left mouse button to
drag the Y-axis coordinate axis to arbitrarily scale or adjust the up and down position
of the variable sampling waveform. In this way, the relative position of each

waveform on the screen can be adjusted.

Register Data Type

Latest Value [AY

b1 DWORD 120

WORD

14.4.2.7 Data Point Marker

When the Data Point Marker function is checked, the data logger displays all the data
capture points, and the variable name and value of the data point can be displayed by

moving the mouse on the screen, as shown in the following figure.
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025,000 1O02T2TA] o, -

Mode: | Auto [V| [[]Indv. Coordinated M Data Point Marker | |AX]= |0

“ Sarmpling Source | Add Remove

Ensble Color Dats Sourc

iis Register  DataType  LatestVslue [aY| Comment
» W] oetauli_t Do WORD 135 0

] . ™ D1 DWORD 270

¥ ] pefoutt Ta. ver 3 D3 WORD 405

14.4.3 Servo Device Oscilloscope

Servo Device Oscilloscope is used for the real-time servo drive status. Locate Servo

Device Oscilloscope in Servo Device > Oscilloscope in Project Explorer.

Project Explorer

4 [ Project1f
=l Add Device
¥ A Network Configuration
4[] Drive_1 (ASD-A2-0421-M)

%" Communication Setting
& Device & Error Information
f#* Parameter Setting
@ Oscilloscope
¥ £ Tuning

Double-click Oscilloscope to open Oscilloscope dialog.

DIADesigner V1.13.0

528



£\ NELTA

Chapter 14: Commission and Diagnostic

Drive_1 Oscilloscope X -

<+ G

Quick Setting: | Defalut_1 b Add Sampling Frequency: (8K [¥| Hz Time: |20 | Second [AX]= |0 v| Indv. Coordinates
Enable Capture Length Color Monitaring Type Monitaring ltem Latest Value |AY] Enable Checker
k [v] 16 v - ™| Normal v Feec':u_ack Position v |0 0 ] £
v 16 M - ~ || Normal ~|| Motor Current: Percentage v|o v il
vl - ~ || Normal v || Feedback Position v 0
% || Normal * || Motor speed: Real time v|0 0 L
< >

The Servo Drive Oscilloscope dialog has the following areas.
e Oscilloscope toolbar
e Display area

e Monitoring Channel Setting

14.4.3.1 Oscilloscope Toolbar

The following figure shows Oscilloscope toolbar.

+][> g

The following table describes the functions in Servo Device Oscilloscope toolbar.

Function Description

£ Open the sample setting and points from a specified path. Click to
open Open dialog (*.asdscp file).

O Save the sample setting and points to a specified path. Click to
open Save As dialog (*.asdscp file).

— Export the trend data to a specified path. Click to open Save As

- dialog (*.csv file).

o Click to take a screenshot of the trend display (*.png, *.jpg &
*.bmp)

‘% Click to start scope.

DIADesigner V1.13.0
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Function Description

) Click to stop scope.

%) Click to clear scope display.

= There are two vertical lines in the trend display area to measure
the trend.

= There are two horizontal lines in the trend display area to measure

- the trend.

= Click to zoom fit, same as double-click the trend display area.

oy Click to open FFT Analysis dialog.

14.4.3.2 Oscilloscope Display Area

The selected monitoring channels are displayed in real-time. You can hold down the

right button of the mouse and drag the display area presentation position, and use

the mouse wheel to zoom in and out of the presentation range. X axis of the screen

represents time. Unit is second (sec). Y axis of the screen represents data. Y axis on

the right side is allocated according to the channel you select. Data unit displayed in

Y axis is marked with the same coordinates when in initial status.

It is suitable for the monitor items which have the same unit. If the monitor items have

different unit, it is suggested to select Indiv. Coordinates in the top part of Monitoring

Channel Setting area. After clicking a variable below, you can use the left mouse

button to drag the Y-axis coordinate axis to arbitrarily scale or adjust the up and down

position of the variable sampling waveform. In this way, the relative position of each

waveform on the screen can be adjusted.

Quick Setting: | Defalut_1

b Add Delete Sampling Frequency: | 8K [%| Hz Time: |20 | Second 1AX]= | O v/ Indv. Coordinates
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14.4.3.3 Monitoring Setting

The area below the display area is the Monitoring Setting area. Upper part of

Monitoring Setting area is to set the display condition of display area.

Quick Setting: | Defalut_1 v Add Delete Sampling Frequency: |8K |~ | Hz Time: |20 | Second |AX]=| 0 ¥| Indv. Coordinates

The following table describes the functions in the Monitoring Setting area in Servo

Drive Oscilloscope dialog.

Function Description

To store the saved monitoring channel list. Click Add to save
the current selected monitoring channels into list. A Naming
Quick Setting Window appears to type the name. Select the saved
monitoring channel list from drop-down manual. Click Delete
to delete the selected list.

To select the sampling frequency in Display Area. To select
8 KHz to monitor 4 monitoring channels or 16 Hz to monitor 2
monitoring channels.

Sampling
Frequency

Adjust the resolution of time axis (X axis of Scope). The
Time resolution of scope image can be enhanced. The setting
range is from 20 seconds ~ 120 seconds)

Display the time interval of X axis when enabling the function
IAX| of vertical line measurement from Servo Drive Oscilloscope

|4+l

toolbar

Channel with individual coordinate shows the actual monitor

Indiv. Coordinates .
variables.

Channel Setting could be found in bottom part of Monitoring Setting area.
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wlfisflidd o ES

v || Feedback Position v [0 0 0]

|
|

v || Normal v | Feedback
|

v || Motor speed: Real time

The following table describes the functions in the Channel Setting in Servo Drive

Oscilloscope dialog.

Function Description
Enable Select the desire channel.
Parameter format are of two types, 16-bit and 32-bit. The
Capture standard setting of channel data is 16-bit. Thus, when you check
LeFr)l th 32-bit to expand the amount of one channel, ASDA-Soft
9 automatically closes another channel to support the selected
one.
Color Change the color of data curve.
Select the command source. The available options include:
e Normal
e Address
Monitor Type * Variables
e Parameters
e CANopen
Note: The default value is Normal.
Based on the selection of Monitor Type, this area shows
different setting.
Normal
Directly access the built-in monitor items. Select the desired
monitor item from the drop-down menu.
Monitoring Item
Command Position v
Command Position i
Position Error
Monitoring || 5277
|tem Rl.:.r-t- "'.1|'l.1; R:'c—-.—.- -I
T Vaoltage
I wmand: Percentage
| :::'-.‘.'-“.: C J|: :1I :1.'_-‘-1“_'(
DI Status w
Address
Enter the specific position format to access monitor variable,
parameter and CANopen Object. Unit is hexadecimal.
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Function Description
Monitor e Maonitoring Item
Address w | Q000 “—-‘E}{}
The following table provides descriptions of the setting format.
Monitor Variable | Specify Parameter | CANopen Object
0x100000XX 0x20002X YY 0x20XX YYYY
XX = Monitor YY = Parameter YYYY = Index
variable code number XX = Sub-Index
Range: 0x00h ~ X = Parameter
Ox7Fh group
number
Example: Enter 0x01 to access 0x10000001, 0x2000212C to
access parameter P1-44, and 0x200260C1 to access OB Index
60C1h, Sub 2.
Variables
Enter the specific monitor variable code. Unitis 0 ~ 127 in
decimal. Refer to servo drive user manual for the monitor
variable list.
Monitar Type Maonitaring Item
Monitor W I 0 (0~ 127)
Parameters:
Enter the desire monitoring parameter.
Monitar Type Maonitaring Item
| Parameter - l FlO |+ 0 »
CANopen
Enter the desired access CANopen objects data. Enter the
specified monitoring position, index, then specify the flag
position, Sub-Index.
For example, if Index is set to 60C1h, Sub-Index is set to 02.
Monitor Type Monitoring ltem
CANOpen w | Index | 0000 (HEX) |Sub || 0
Last Value Indicate the value of selected point.
Display the time interval of Y axis when enabling the function of
IAY] vertical line measurement from Servo Drive Oscilloscope
toolbar ki .
Enable Enable the Checker Setting option of this channel
Checker '
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L

Stop Value
Enter the stop value.
Capture Type

Function Description
Click to display Stop Condition dialog.
Cperation > %
Stop Value: 0
Capture type: Time |v
Capture time: 5000 ms
(Capture time after the condition is satisfied.)
oK Cancel
Operation
Select the operator from the drop-down menu.
Checker
Setting -

Select from Time or Points.

Capture Time

Enter the capture time in display area after the condition is

satisfied.

14.4.4 Inverter Device Trace / Oscilloscope

The inverter device status can be monitored in real-time through the inverter trace or

oscilloscope, and the oscilloscope can support high-speed sampling of less than 1

ms.

Note:

e Currently, MS300, MH300-HS, MX300, and VP3000 series models support the

Oscilloscope function, and other models support the Trace function.

¢ When monitoring trace or oscilloscope, you can use parameter setting to read

and write single parameter simultaneously.
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To open trace or oscilloscope page

e Click Inverter > VFD Function > Commissioning > Trace (Oscilloscope) in

the Project Explorer.

The inverter trace or oscilloscope view is shown in the following figure.

€0 sy Data Point Marker [V Indiv. Coordinates Segment Style: Linear Segment v [aX] = 0

No. Ena.. [] Color  Monitoring ltem LatestVa.. Unit  Gain  Max [&v]

A A EREOR
=

14.4.4.1 Toolbar

The following table describes the functions on the toolbar in the trace (oscilloscope).

<] [ + B

Icon Description

-ﬂ Click to open sampling setting and points.

|} Click to save sampling setting and points in *.vfdscp file format.

v Click to export points in *.csv file format.
by Click to take a screenshot of the display area. (*.png, *.jpg & *.bmp).

Click to start monitoring.

Click to stop monitoring.

B | & | &

Click to clear screen.
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Icon Description
[o4] Click to display two vertical lines to measure the distance between
waveforms.
== Click to display two horizontal lines to measure the distance between
- waveforms.
H Click to zoom fit, same as double-click the trend display area.
Ex Click to open the FFT Analysis dialog.

= Click to open the Event-triggered Recorder Setting dialog.

= Click to open the Recorder Setting dialog.

The following table describes the functions of the Event-triggered Recorder

Setting dialog.

Event-friggered Recorder Setting X

| Enable

Trigger Mode: | Single Trigger | Stop after Trigger
Data Percentage after Trigger: 50 |V %

File Prefixc| Prefix\Word

File Path:| D\Event

Sample Points of Channel:| 100000

File Capacity: 100 | MB

File Capacity Overflow Setting: (@) File Overwrite () Stop

Mo.  Enable Logic Channel  Trigger Condition Stop Condition Value
1
3
4
oK Cancel
Function Description
Enable Click to enable the event-triggered recorder function.

Select the trigger mode. The default is Single Trigger.

Trigger Mode If Single Trigger is selected, the Stop after Trigger checkbox
is available.
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Function

Description

Data Percentage

Set how much data before and after the condition will be
recorded when meeting the trigger condition. For example, if

after Trigger selecting 20, the data of 20% after triggering and data of 80%
before triggering will be recorded.
. , Set the default prefix to be added before the filename when
File Prefix . .
saving the file.
File Path Select the file path.

Sample Points of

Set the sample points of single channel. The default value is

Channel 100000.
File Capacity 1Sgét)the file capacity the file path can save. The default value is
File Capacity Set to overwrite the oldest file or stop recording when the file
Overflow Setting | capacity exceeds the limit value.

Condition Setting

Set the trigger condition. For example, trigger the recorder
when channel 1 value > 0 and channel 2 value > 100, or
channel 3 value < 200.

Ma.  Enable Logic Channel  Trigger Condition Stop Condition Value

1 AND |~ 1 ME viio
v AND |v| |2 MEE ~
2 \/ OR ~ ~ N 2

The following table describes the functions of the Recorder Setting dialog.

Recorder Setting x

| Enable Recorder

File Path] D\Recorder
Sample Points of Channel;

File Capacity: 100 |MB

File Capacity Overflow Setting: (@ File Crverwrite ! Stop

nnnnnn
uuuuu

OK Cancel

Function

Description

Enable Recorder

Check to enable the function.

File Path

Select file saving path.

Sample Points of
Channel

Set sampling points of every channel.
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Function Description

File Capacity Set total file capacity limit of file path.

File Capacity Select overwrite of stop when the file capacity is overflow.
Overflow Setting

14.4.4.2 Display Area

Display the selected monitoring channel in real-time. You can hold down the right

button of the mouse and drag display area presentation position, and use the mouse

wheel to zoom in and out of the presentation range.

e The X axis represents time. The unit is sec.

e The Y axis represents the data, which corresponds to the selected channels. By
default, each channel shares a Y axis, which is suitable for monitoring items with
the same unit. However, if the unit of monitoring items are different, it is
recommended to select Indiv. Coordinates checkbox on display area settings
bar. After clicking a variable below, use the left mouse button to drag Y-axis
coordinate axis to arbitrarily scale or adjust the up and down position of the
variable sampling waveform. In this way, the relative position of each waveform

on the screen can be adjusted.

Data Point Marker v/ Indiv. Coordinates Segment Style Linear Segment || |[A%] =0

14.4.4.3 Monitoring Setting

The following table describes the functions of the monitoring settings bar.

Quick Setting: | Default! |v Add Delets Upload Monitor Type | Sample Rate: 0 | Point(s)/ms Watch Time: 0
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Function Description
Quick Setting Select the set monitoring channel list.
Add Click to add the selected monitoring channels to the list.
Delete Click to delete the selected list.

Upload Monitor Type

Click to upload the content of monitoring items
supported by the device.

Note: Only applicable to the Oscilloscope function.

Sample Rate

Display the sample rate that the current monitoring
channel can achieve.

Note: Only applicable to the Oscilloscope function.

Point(s)/ms Watch Time

Display the length of time of the curve on the screen.
The curve data that exceeds the time will be cleared.

Note: Only applicable to the Oscilloscope function.

The following table describes the functions in the channel setting area.

Mo. Ena.. Color

Maonitoring em

1 - ~|| Mo Selection
2 - ~|| Mo Selection
3 - ~|| Mo Selection

4 ~ || Mo Selection

Latest WVa.. Unit Gain  Max &Y

L€ I <€
(=T =T =T =
[ = T =]

Function Description
Enable Select to display a channel.
Color Select the channel color.

Axis Number

Select the axis number of the multi-drive inverter.

Table Number

Select the table number of the parameter group.

Monitoring Item

Select the built-in monitoring items or enter the keyword to
filter the item.

Latest Value

Display the latest value of a channel.

Change the corresponding unit according to monitoring

Unit items.

Gain Move the waveform position according to gain.

Max Display the maximum value of the waveform.

AY] Display the spacing between Y axis and measuring lines.

On the toolbar, click j to enable this setting.
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14.4.4.4 Keypad

Control inverter, adjust speed, monitor status, and read / write parameters through

keypad. To adjust speed and start / stop inverter, set frequency command source

and operation command source parameters to be controlled by communication.
Take VFD-C2000 Plus as an example. Set parameters P0.20 and P0.21 as 1 and 2

respectively. Parameters vary from device model. For more information, refer to the

corresponding device model documents.

The following table describes the functions in the Keypad setting area.

Keypad

®F H u

OruN @stor@rwo Orev OJoG

REV RESET

A D H.

Function Description
E Display c_ommand frequency. Enter command frequency in
the text field.
H Display output frequency.
U User-defined. Display DC-BUS voltage by default.
A Display output current.
RUN /STOP Click to run or stop the inverter.
FWD / REV Click to forward or reverse the operation of inverter.
JOG Click to perform the jog.
REST Click to clear the error code.

14.5 Communication Test Tools

A command transceiver is based on Modbus communication. During testing and

commissioning, it can quickly read / write the related data of inverter (or the built-in
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PLC) through Modbus communication. Before executing the function, make sure that

the communication setting of the device has been successfully connected.

Navigate Inverter Device (for example, MH300) > VFD function > Commissioning

> Communication Test Tool.

Project Explorer
4 [l Project17
1=l Add Device
4 3, Network Configuration

%] Network View

= Connected Network

L -.313 Disconnected Devices

4 B Drive_1 (VFD1AGME11*A4)

#° Communication Setting
&F Device & Error Information
'3‘ Parameter Setting

4 [8 Commissioning

@ Trace

E Communication Test Tool

The following figure shows Communication Test Tool tab.

Drive_3 Communication Test Tool X

The view of Communication Test Tool includes the following area.
1. Communication format setting (form)

2. Communication format setting (input box)

3. Data reading result

4. Delivering history

The following table describes the functions of the Communication Test Tool area.
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Function

Description

Device

Select a device that you want to read / write. Choose this
inverter or its built-in PLC. For choosing PLC, check the Enable
Built-in PLC Connection box.

e VFD
e PLC

Option

Choose a command to the device,
e Read
o Write

Address

Hex. address of read / write Modbus

Data Length

When selecting “read the address data”, assign the data length.

Data (Text box)

When selecting “write the address data”, assign the data
content.

Example: Refer to the following steps to perform the read / write testing of frequency

command functions to VFD 2001H address.

e Device: VFD
Option: Read

Address: 2001
Data Length: 1

Drive_1 Communication Test Tool X

Device

Option Address Data Length

v | 2001 H 1 D

Send

VFD v||Read

03032001000

030320010001 ~ Send

1. After filling in the columns, you can see the Modbus command value in the text

box.

Drnive_1 Communication Test Tool X

Address Data Length

Send
v | 2001 H 1 D

VFD V||| Read

2. Confirm the value and click Send.
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Dnve_1 Communication Test Tool x

Device Option Address Data Length
VFD v||| Read vl | 2001 H 1 D

Send

3. Data reading result shows the 2001H address content value (currently 0) in

different ways. On the right, the delivering history block shows the delivery

record.
[2020¥4/7 0557 it 303200100
Device Option Address Data Langth Sand
WFD ~| | Read » | 2001 H |1 o “
Send
iy decimal ary A
H DDOCDDODOOON... =i}
Clear History

4. Change the 2001H address content to 55.

e Device: VFD
Option: Write

Address: 2001

Data Length: 55 (D: decimal) or 37 (H: hex)

Drive_1 Communication Test Tool X
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5. After filling in the columns, you can see the Modbus command value in the text

box.
Drive_1 Communication Test Tool X
Device Option Address Data Send
en
VFD v| |write  [v] | 2001 H D

P ——
03062001003

6. Confirm the value and click Send. A new delivering record will be added on the

d 05:30] Sent >: 030620010037A1 . I
Option Address Data T Py p————
Send 04:28] Sent>: 030320010001DA,
vl [write ] [2001 Hs ]| o o *
v Send
MName Decimal Hexadecimal Binary ASCI
I 2001H 0 0000 000000000000.. OO I

7. Repeat Step 1 to Step 4, and make sure the current 2001H content value is 55,

which represents successful write.

Drive_1 Communication Test Tool *

Device Option Address Data Length
Send
010C
v Send
Mame Decimal Hexadecimal Binary ASCH
I 2001H 55 0037 00000000001101 17 I

Clear History

8. To write value 70 (decimal) to 2001H, change the column value or directly enter
030320010001 in the second text box, or double-click a record in the delivery

history block. The record will be loaded to the text box.
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Device Option Address Data Length Cor]
VFD v||read  [v] [ 2001 H [1 D ="
03032001000
0320320010001 A Send
9. Confirm the value and click Send.
Dnive_1 Communication Test Tool X
Device Option Address Data Length
Send
VFD v/ | Read v | 2001 H |1 D
03032001000
030320010001 v Send

10. Enter 030320010001, as current 2001H content value,

The value 70 represents success.

in the second text box.

Drive_1 Communication Test Tool X

Device Option Address Diata Length
Send
VFD ¥| | Read w || 2001 H |1 D
nnnnnn 01000
Bt I Send
Mame Decima Hexadecimal Binary ASCI
2001H 70 0046 OO0000000 10001.. 7 F
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Chapter 15: Temperature Control Tool
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15.1 Monitor

Use temperature monitor to observe the set temperature and the current
temperature value through the monitoring screen, and can also directly edit the
control method of the temperature controller online and adjust the related

temperature control parameters.

This function can be found in Temperature Control Tools > Temperature Monitor.

Project Explorer
4 [ Project17
1= Add Device
4 ,5. Metwork Configuration
1% Network View

= Connected Network
4 :7‘1: Disconnected Devices

v B Drive_1 (VFD1ABMETT7A4)

4 W TempController_1 (DTC1000V)
& Communication Setting
¥ Parameter Setting

4[] Temperature Control Tools
E Temperature Monitor

T+ Synchronous Communication Pr

2 Programming Control

15.1.1 Turn on the Temperature Monitor Function

Follow these steps to enable Temperature Monitor function of temperature
controller.

To enable Temperature Monitor

1. Open Temperature Controller > Temperature Control Tools > Temperature

Monitor, and double-click Temperature Monitor.

Tl DIADesigner - Adv. - Projectil

File Edit View Operation Tool Window Guide

BB = I v
Project Explorer 3 | TempController_t Temperature

4 [Projectit
=1 Add Deviee

DIADesigner V1.13.0 JREIY



A AELTA Chapter 15: Temperature Control Tool

Firmware Version 544

Output 1 Ratio 100%

°C

Alarm Moritor
oc @)

Alarm 2Status @) | iDevistion upperimit 21

ON/OFF Tuning

15.1.2 Temperature Monitor Dialog

1. Temperature Monitor

You can see the temperature measured by the current device's temperature
controller, referred to as PV (Present Value), and the set target temperature,

referred to as SV (Setpoint Value) here.

Temperature Monitor
~ I -

SV

2. Output Monitor

Set the output type, and use Output Monitor block to know the current heating /

cooling output status or output percentage.

Output Monitar

Output 1 Ratio 100%

3. Alarm Monitor

Set the alarm mode through the drop-down menu and also set the upper / lower
temperature limit of the alarm, and learn the current alarm status of the device

from this Alarm Monitor area.
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Alarm Monitor

O

. o Upper Limit
Alarm 2 Status O [Deviation upper-limit, 2] w o
Lower Limit

15.1.3 Monitor Setup

The following figure shows Monitor Setup toolbar.

>

[e]

The following table describes the functions of the Monitor Setup toolbar.

Icon Description

3] Parameter import function. After clicking, an Open
dialog appears to select the parameter file to import.

Parameter export function. After clicking, the Save
(= As dialog appears to select the storage location
where the parameter file is expected to be exported.

e Control Setting

Control Setting
MName Input Value
Control method On/Off ke

Control execution/Stop
- Run he
setting

Output 1: control
; Heat b
selection

Cutput 2: control

3 Alarm v
selection
Read/write auto-tuning
status

The following table describes the functions in the Control Setting area.

Function Description

1. PID: Through PID control parameters such as
proportional, integral and derivative, it can
Control method output precise temperature control.

2. On / Off control: switch control, switch control
when the temperature reaches the set
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Function

Description

condition.

. Manual control: Set the temperature control with

a fixed output.

. PID programmable: for user programmable PID

temperature control.

Control execution / Stop
setting

. Implementation

Run

. Stop
. The Program stops
. Program Pause

Output 1 — control selection

BRWNa|OA~ON =

. Heating

. Cooling

. Alarm

. Proportional output (applicable to equipment

models C and L)

Output 2 — control selection

. Heating
. Cooling
. Alarm

Read / write auto-tuning
status

= W N -

. Auto tuning start: When switching to start, the

AT light will flash and PID control parameters
will start to be calculated. After tuning is
completed, it will automatically switch to "Auto
tuning stop".

. Auto tuning stops

¢ Input Setting

Input Setting
Name Input Value
Input temperature
sensor type

Set Value 300

Ktype

Upper-limit of
temperature range

1005

Lower-limit of
temperature range

-1005

Function

Description

Input Temperature

1. Thermocouple pair K type

sensor type 2. Thermocouple pair J type
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Function

Description

. Thermocouple pair T type

. Thermocouple pair E type

. Thermocouple pair N type

. Thermocouple pair R type

. Thermocouple pair S type

. Thermocouple pair B type

9. Thermocouple pair L type

10. Thermocouple pair U type

11. Thermocouple TXK type

12. Platinum resistance thermometer JPt100
13. Platinum resistance thermometer Pt100
14. 0~5V linear voltage input

15. 0~10V linear voltage input

16. 0~20mA linear current input

17. 4~20mA linear current input

18. 0~50mV linear voltage input

0 NOoO Ok~ W

Set Value

Target temperature setting value

Enter the upper-limit of
temperature range

SV set value upper limit

Enter the lower-limit of
temperature range

SV set value lower limit

e PID Parameter Setting

PID Parameter Setting

MName Input Value
PB Proportional band 264

Ti Integral time 260

Td Derivative time 41

1st group of Heating/ 4
Cooling control cycle
Integration default

2nd group of Heating/
Cooling control cycle
COEF setting when Dual

Loop cutput control are
used
Dead band setting when

Dual Loop output
control are used
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Function

Description

PID setting value

1. PB proportional band setting value

2. Ti integral value constant set value

3. Td differential control constant setting value
4. Preset value of integration

5. COEF setting for dual output

Note: PID setting value is recommended to be
calculated by auto tuning function.

Control cycle

Control cycle time, unit (seconds).

Example: If the output is 60%, the control cycle time
is 10 seconds

The operation output time occupies 6 seconds, and the
stop operation time is 4 seconds.

Dead band setting
when dual output

1. Dead band is positive

Deadband: Dead
Output Bandwidth: Positive

<

Heating Cooling

!

0 A PV
Set Point

2. Dead band is negative

Deadband: Dead
Output Bandwidth: Negative

—» <

Heating >< Cooling
‘ > py

0 A
Set Point
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e ON/OFF

ON/OFF

MName Input Value

Hysteresis setting value
of the 1st output group
Hysteresis setting value
of the 2nd output group

Dead band setting when
Dual Loop output
control are used

Function

Description

Hysteresis setting value

If it is higher than SV setting value + hysteresis setting
value or lower than SV setting value - hysteresis
setting value, heating / cooling gets activated.

Dead band setting when

4

Deadband

Heating hysteresis,
»

F 3

A 4

_Cooling hysteresis

Output value read and 0
write of Output 1

1st group of Heating/
Cooling control cycle
Output value read and
write of Output 2

2nd group of Heating/
Cooling control cycle
Upper-limit regulation of
analog linear output
Lower-limit requlation of
anzlog linear output

ON y ry
dual output Heating Cooling
y A\ J
OFF
" > Py
Set Point
e Manual
Manual
Mame Input Value
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Function

Description

Output read and write

Set the percentage of output.

Control cycle

Control cycle time, unit (seconds).

Example: If the output is 60%, the control cycle time is
10 seconds.

The operation output time occupies 6 seconds, and
the stop operation time is 4 seconds.

Analog linear output
upper limit adjustment /
offline adjustment

Output upper / lower limit scale adjustment, 2.8 pA
(1.3 mV).

e Tuning

Tuning

Name Input Value
Temperature unit display | Celsius
Temperature regulation |
value -

Function

Description

Temperature unit display

1. Fahrenheit
2. Celsius

Temperature regulation
value

Used to adjust the error temperature.

15.2 Program Planning

Plan the temperature control program in the program planning function. Locate

program planning function through Temperature Controller > Temperature

Control Tool > Programming Control.

DIADesigner V1.13.0

554



£\ NELTA

Chapter 15: Temperature Control Tool

Project Explorer
4 [l Project17
1= Add Device
4 A Network Configuration

[ MNetwork View

— Connected Metwork
b 9‘5 Disconnected Devices
b B Drive_1 (VFD1ABMET1%AA)
4 W TempController_1 (DTC1000V)
#° Communication Setting
i@ Parameter Setting
4 [&] Temperature Control Tools
] Temperature Monitor

** Synchronous Communication Pr

% Programming Control

Double-click Programming Control to open Programming Control dialog.

In Programming Control dialog, the upper program editing area can be divided into

8 programs (Pattern 0 ~ 7). Each program has 8 steps (Step 0 ~ 7), and each has a

link program (Link Pattern), execution loop (Loop Count), and effective step (Step

Max.). The lower status display area displays the execution curve after program

x
E E Start Pattern | Pattern O | Time Format
Step0
Step Max Loop Count | Link Pattern
SV Execution T...

Pattern 0 7 0 Pattern 0 0 00:00
Pattern 1 7 0 Pattern 0 0 00:00
Pattern 2 i 0 Pattern 0 0 00:00
Pattern 3 7 0 Pattern 0 o 00:00
Pattern 4 i 0 Pattern 0 0 00:00
<

7

= 05
0
00:00

0

sV

Stepl

Execution T...

00:00
00:00
00:00
00:00

00:00

Execution Time

0

sV

Step2 Step3
Execution T... sV Execution T
00:00 0 00:00
00:00 0 00:00
00:00 0 00:00
00:00 ] 00:00
00:00 0 00:00

The following figure shows toolbar of Programming Control dialog.

E E':' Start Pattern | Pattern O

|| Time Format

The following table describes the functions of the Programming Control toolbar.
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Function / Icon

Description

Import function. After clicking, an Open dialog appears to

2] select the programming control file to import.
Export function. After clicking, the Save dialog appears to
[ select the storage location where the programming control file

is expected to be exported.

Start Pattern

Select the start pattern from the drop-down list.

Time Format

Depending on the model, different time formats of SV can be
set. DTC only supports the time format as minutes.

15.2.1 Program and Step Editing

Follow these steps to edit program.

To edit program

1. Set the steps: In the program of initial Start Pattern program setting, set the

steps, including the setting of two parameters, SV and execution time, which

means that the PV value must reach the SV setting value after the execution time.

The lower area display diagram shows the temperature control curve after

program editing, and the screen is shown in the following figure.

TempController_1 Programming Control X

o
&
CRECERECREE

40

Step0 Step1 Step? Step3 Ste

25 00:10 40 00:10 40 00:10 00:10

00:00 00:00 00:00

00:.00 00:00 00:00

00:00 00:00 00:00

o |e e | c B
o | o o | o i

00:00 00:00 00:00

00:00 00:06

00:12 00:18 00:24 00:30 00:36 00:42 00:48

Execution Time

2. Set the Link Pattern: It is the pattern that executes after the program is executed.

If it is set to a value other than program 0 ~ 7, it means that the program ends

after the program is executed, and the target value remains at the setting of the

last step.
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3. Set Loop Count: It is the number of additional loops that the program executes.

For example, if this parameter item is set to 2, it means that the program needs to
be executed two additional times, even the original one needs to be repeated three

times in total.

4. Effective Step Max: It is the number of steps executed by each pattern (can be
set from 0 to 7). For example, if this item is set to 3, it means that the
corresponding style executes step 0 ~ step 3, and the remaining steps does not

execute and cannot be edited also.

The lower status display diagram shows the temperature control curve after

program editing, and the screen is shown in the following figure.

TempController_1 Programming Control X -

%] [® StartPattern | Pattern 0 v| Time Format
StepMax. | Loop Count | Link Pattern
Pattem0 7 0 Pattem1 |25 00:10 40 00:10 40 00:10 0 00:10 0 00:00
Pattern 1 3 2 End (Progr... 30 0005 0 00:05 60 00:05 0 00:05 0 00:00
Pattem? 7 0 Pattem0 |0 00:00 0 00:00 0 00:00 0 00:00 0 00:00

Pattern 3 7 0 Pattern 0 0 00:00 0 00:00 0 00:00 0 00:00 0 00:00

0000 00:12 00:24 00:36 00:48 01:00 01:12 01:24 01:3
Execution Time

15.2.2 Status Display Area

It can display the effective program temperature control curve after programming
control. The horizontal axis is the execution time and the vertical axis is SV. The
maximum coordinate value changes automatically according to the maximum time
and temperature set by the program. Move the mouse to any position to display the
target temperature and estimated execution time at that point, as shown in the

following figure.
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A\ C /‘A\\ ! J-A-.‘..

ey \ o\

/N—/'\ \
o B \ \ / /
M .//\ / \ / / \ //\ / \
o, \/ \/ \‘/ \/ N / \

v

Execution Time

15.3 Station Number Automatic Synchronization

Use Station Number Automatic Synchronization function to connect all the
devices in series. After the function is turned on, the communication specifications
and station numbers of the serially connected devices will be directly changed, and

the station number setting will be based on the station number of the first station.

This function can be enabled or disabled in Temperature Control Tool > Automatic

Synchronization of Communication and Station Number.

15.3.1 Activate Station Number Automatic Synchronization

Function

Follow these steps to activate Station Number Automatic Synchronization

function.
To activate Station Number Automatic Synchronization function

1. Click Temperature Control Tool > Synchronous Communication Protocol &

Auto ID and station number to open Confirmation dialog.

Confirmation X

. Synchronous Communication Protocol & Aute ID is disabled. Do you want to enable it?

2. Click OK. A dialog that has successfully opened the automatic synchronization

function appears, and notify you to restart power.
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. Synchronous Communication Protocol 8 Auto 1D is enabled, please re-power this device.

3. Click OK to turn power on again.

15.3.2 Deactivate Station Number Automatic Synchronization

Function

Follow these steps to deactivate Station Number Automatic Synchronization

function.
To deactivate Station Number Automatic Synchronization function

1. Click Temperature Control Tool > Synchronous Communication Protocol &

Auto IDB, and station number to open a Confirmation dialog.

Confirmation x

. Synchranous Communication Protocol & Aute ID is enabled. Do you want to disable it?

2. Click OK. A dialog with the automatic synchronization function closed appears.

Confirmation

. Synchronous Communication Protocol & Auto 1D is disabled.

I

3. Click OK to close automatic synchronization function.

DIADesigner V1.13.0 [JEEE,



£\ NELTA

Chapter 16: Auxiliary Tools

Chapter 16: Auxiliary Tools
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16.1 Register Comment

Manage the comments for registers with the help of Register Comment. Locate it in

Controller > Auxiliary > Register Comment.

Project Explorer
4 [l Projectl
1= Add Device

v A, Metwork Configuration
4 mH Controller_1 (AS332T-A)
%~ Communication Setting
¥ Device & Error Information

£ g -
S Frherl A

e CLRErc Lonmirgurano

» ¢ Hardware Configuration
1] I/0 Mapping
Izl Security Setting
» Programming
3 Motion
I% Commissioning
%, Auxiliary
[& Register Comment
[ Register Usage
[ Register Edit
3 Programming Memory Resources
{3 Register Resource Allocation
== Step Position
[ Set RTC
8 Format PLC Memory
i Retain Variable Initialization
{% Drive Restore Wizard
CARD Utility

LT v w

Double-click Register Comment to open Register Comment dialog. It displays the

register names with corresponding comments in the Address and Comments

columns respectively.

Controller_1 Address Comment X

W bk PR Bk % T Moweto &

X|Y|M|D|S5|T|C|HC|E|FR

Address

Comments

The following figure shows the toolbar of Register Comment dialog, which helps to

manage the register comments.

bk bk be > [ *=

Mowve to:
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The following table describes the functions of the toolbar in Register Comment

dialog.
Function Description
Click to add Register Comment. Displays the Add Register
. Comment dialog.
= Click to clear comments of selected items.
= Click to clear comments of all items in the page.
= Click to clear comments of all items.
o Click to import CSV file.
L& Click to export current tab to CSV file.
o Click to expand nodes.
=3 Click to collapse nodes.
Move to: Enter a device name to locate.
o Click to Iopate the register whose name is entered in the
Move to field.

Right-click in the Register Comment dialog to open the context menu.

Add Register Comment

Copy Ctrl+C

Paste Ctrl+V

D

Delete

Clear Selected Comments

Clear Comments in Current Page
Clear All Comments

Expand Modes

Collapse Modes

The following table describes the functions in context menu in Register Comment

dialog.

Function Description

Click to add Register Comment. Display the Add

Add Register Comment Register Comment dialog.

Copy Click to copy the selected item.

Paste Click to paste the selected item.
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Function

Description

Delete

Click to delete the selected item.

Clear Selected
Comments

Click to clear comments of selected items.

Current Page

Clear Comments in

Click to clear comments of all items in the page.

Clear All Comments Click to clear comments of all items.

Expand Nodes

Click to expand nodes.

Collapse Nodes

Click to collapse nodes.

16.1.1 Adding Items in Register Comment Dialog

Follow these steps to add items in the Register Comment dialog.

To add items in Register Comment dialog

1. Click on toolbar.

Or

Right-click in the Register Comment dialog to open context menu, and click Add

Register Comment to open Add Register Comment dialog. You can also

double-click the empty area of Register Comment to add.

Add Register Comment x

Please select address :
Register: Address:
X ~I o

Count:

1

oK

Bit Number:

~ ~
W w

Cancel

2. Select Register, Address, Bit Number, and Count of items needed.

3. Click OK to add registers to the Register Comment dialog.

Example: The following figure shows an example of adding X Registers from 0.0 to

0.5.
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Add Register Comment

Count

Enter the comments for respective registers in the Comments column.

16.1.2 Deleting Items in Register Comment Dialog

Follow these steps to delete items in the Register Comment dialog.

To delete items in the Register Comment dialog

1. Select the item to be deleted.

2. Right-click register and address items that need to be deleted to open its context

menu and select Delete.
Or

Press Delete key in the keyboard.

16.1.3 Deleting Register Comments
Follow these steps to delete Register Comments.
To delete Register Comments

1. Select the Register(s).

2. Click on toolbar.

Or

Right-click the Register and Address whose comments has to be deleted, and

click Clear Selected Comments on the context menu.

DIADesigner V1.13.0

564



A AELTA Chapter 16: Auxiliary Tools

16.1.4 Deleting Comments for Selected Register Type

Follow these steps to delete comments of all Register Addresses in a Register type.
To delete comments of Register Addresses in a Register type
1. Select the Register type (example X, Y, M etc.).
2. Click on icon toolbar.
Or

Right-click in the Register Comment dialog, and click Clear Comments in the

Current Page in the context menu.

16.1.5 Deleting All Comments

Follow these steps to delete the comments for all Addresses in the Register

Comments.
To delete comments for all Addresses in Register Comments
1. Click on icon toolbar.

Or

Right-click in the Register Comment dialog, and click Clear All Comments in the

context menu.

16.2 Register Usage

Refer to the usage of Registers in the project with the help of Register Usage in

DIADesigner. Locate Register Usage in Controller > Auxiliary > Register Usage.

Double-click Register Usage to open Register Usage dialog.
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Project Explorer 1 x
4 [hProject1
1=l Add Device
b A Metwork Configuration
4 mAController_1 (AS332T-A)
%7 Communication Setting
=¥ Device & Error Information

+ & Hardware Configuration
[ 1/0 Mapping
[z] Security Setting
+ &% Programming
r 9 Motion
» L&, Commissioning
4 % Auxiliary
[& Register Comment
[EL Register Usage
L& Register Edit
Ty Programming Memory Resources
% Register Resource Allocation
== Step Position
[ Set RTC
® Format PLC Memory
B Retain Variable Initialization
% Drive Restore Wizard
CARD Utility

The Register Usage dialog consists of a toolbar and two panes — top and bottom.
Toolbar has a Move to function to locate the particular register. Top pane displays
the register and addresses. Bottom pane displays the locations where they are used.
The addresses which are used in the POU, Global Variable — Default Tag Table, etc.
display in cells filled with blue color.

Controller_1 Register Usage X E@elgiigelll-IguNeIViNI . -

Move to: | X1.0 [EE)

X |¥Y | M|SMISR|EX|S|T|ST|C|HE|E]|N]|ER

Register Bool
MO

M2

M30

M53

M54

Example: The addresses — X0.0, X0.5 in the following figure are used. Click the blue
color cells; based on the usage, the bottom panel displays the locations where the

addresses are used. The following figure shows an example of address X0.0 usage

location.
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Controller_1 MT_Table_0 | Controller_1 Pou_3

Pou_3, Network 1

Move to: "]
XIY|MISM |[SRID|S|T]|ST
Register  +0  +1 +2  +3  +4
v X0
Paosition

Description

Contact

Controller_1 Register Usage x ESehitgellich

1 Pou_2

+3  +10

+11

+12 +13 +14

+15  Word

Range
X0.0

Click any address (blue-color cells) in the upper pane of Register Usage and usages

of this register appears at the bottom pane. Double-click a line in the bottom pane to

navigate to the respective location. The following figures shows a sample navigation
for Register X with Address 0.0 in POU PGM1.

Controller_1 Address Usage *
Mowe to: £ 2]
X|Y M |SM | SR D|S|T|C|HC|E|N
Address  +0 @ +1 +2 3 +4 & +& 9 10«1 +12 | + 14 +15 ord
» XD
X1
Position Description Range
4 Category: Programming
4 PGM1, 1 Lsi0 X0.0
(S T K\ =2‘- WAT
Class Name Tree o hddceess itiad value C
VAR L5101 BOOL w200 .| FALSE _ | it Switeh 101 w

Locate a particular address in Register Usage dialog with the help of Move to

function located on the toolbar. Enter an address and click to navigate to that

address. The following figure shows an example of navigation to X1.7.
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Controller_1 Address Usage %

X [¥ | ™ |sm|(} D cC|E|N
Address | +0 | +1 2  +3 | +4 | +5 | +6 | «7 | «B | +8  +10 <11 +12 | +13 | +14 | +15 | Word
X0

b X1

Note:

¢ [f a block operation instruction (such as ZRST) is used, the register address

range in the block will be considered occupied.

e The register usage only counts the usage condition in the program. The settings

of other configuration functions, for example, the register addresses occupied by

the data exchange table will not be counted.

16.3 Programming Memory Resources

Keep a check on the memory usage of the controller device with the help of

Programming Memory Resources. Locate the Resources in Controller > Auxiliary >

Programming Memory Resources.

Project Explorer
4 [l Project1
1=l Add Device
b+ A Metwork Configuration
4 m Controller_1 (AS332T-A)
%” Communication Setting
& Device & Error Information

b ¢ Hardware Configuration
[ 1/0 Mapping
[21 Security Setting
» < Programming
b9 Motion
b [, Commissioning
4 Auxiliary
& Register Comment
[} Register Usage
[¥ Register Edit
s Programming Memory Resources
% Register Resource Allocation
== Step Position
[ Set RTC
[ Format PLC Memory
i Retain Variable Initialization
£ Drive Restore Wizard

CARD Utility

Double-click Programming Memory Resources in Project Explorer to open the

Programming Memory Resources dialog.
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Controller_1 Programming Memory Resources

Name

Actual Value

|Code Memory

| --- /131,040 steps (0%)

Source Code Memory

Function Bleck Memory
SFC Memory
C binary code usage

C variable usage

Internal Register Occupied by Variable

Internal Retentive Register Usage

C and PLC exchange variable usage

- / 262,080 Bytes (0%)
--- / 25,000 Words (0%)
——- / 5,000 Words (0%)
--- /16,384 Words (0%)
- /32,768 \Words (0%)
--- /65,536 Bytes (0%)
- /8,192 Bytes (0%)
-—- /1,000 Words (0%)

The following table describes the functions in Programming Memory Resources

dialog.

Function Description

Code Memory Percentage of memory used by user programs in Steps.

Source Code Percentage of memory used by whole project in Steps
Memory g y y proj pS.

Internal Register

Occupied by Percentage of used retentive register in Words.

Variable

Internal Retentive
Register Usage

Percentage of register occupied by variable declaration in
Words.

Function Block

Percentage of used Function Block Memory in Words.

Memory
SFC Memory Percentage of user SFC Memory in Words.
C binary code The usage rate of the C Code execution code in the storage
usage space (64K Byte).

C Variable usage

The usage rate of C language variables occupying variable
declaration free space (8K Byte).

Cand PLC
exchange variable
usage

The usage rate of the C_Tag_Table variable (1000 Words).

16.4 Register Edit

Edit the values in M, D, T, C, HC, and FR registers in controller by Register Edit.

Read / write value from / to controller by Register Edit. Locate Register Edit in

Controller > Auxiliary > Register Edit.
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Project Explorer 1 x
4 [lProjectl
1=l Add Device
b A Metwork Configuration
4 WA Controller_1 (AS332T-A)
%° Communication Setting
sf Device & Error Information

» & Hardware Configuration
[ 1/0 Mapping
Izl Security Setting
» & Programming
r .5 Motion
b+ L&, Commissioning
4 A Auxiliary
& Register Comment
[& Register Usage
¥ Register Edit
T Programming Memory Resources
> Register Resource Allocation
== Step Position
[F] Set RTC
[ Format PLC Memory
i Retain Variable Initialization
% Drive Restore Wizard
CARD Utility

Double-click Register Edit in Project Explorer to open Register Edit dialog.

Project Explorer L

Controller_1 Address Edit X

19 Add Device A
b A, Network Configuration @ G& | Movetor *
4 Wil Controller_1 (AS228T-A) M|D|T|C|HC|ER
# Communication Setting
& Device & Error Information Address 0 <1 +2 +3 +4 +5 +6
» & Hardware Configuration MO OFF OFF OFF OFF OFF OFF OFF OFF ~
” Security M10 OFF OFF OFF OFF OFF OFF OFF OFF
» 22 Programming M20 OFF OFF OFF OFF OFF OFF OFF OFF
» % Mation M30 OFF OFF OFF OFF OFF OFF OFF OFF
' I:\. Commission M40 OFF OFF OFF OFF OFF OFF OFF OFF
4 ™ Auxliary M50 OFF OFF OFF OFF OFF OFF OFF OFF
[ Address Comment M60 OFF OFF OFF OFF OFF OFF OFF OFF
B Address Usage M70 OFF OFF OFF OFF OFF OFF OFF OFF
[# Address Edit
- M80 OFF OFF OFF OFF OFF OFF OFF OFF
= Resources
= Step Positon M0 OFF OFF OFF OFF OFF OFF OFF OFF
] 61 RTC M100 OFF OFF OFF OFF OFF OFF OFF OFF
8 Format FLC Mamory M110 OFF OFF OFF OFF OFF OFF OFF OFF v
?:‘i Download Backup File v = =

The Register Edit dialog has a toolbar and the register editing area.

16.4.1 Register Edit Toolbar

The following table describes the toolbar functions of Register Edit dialog.

Function / Icon Description

@ Click to open Transfer Setup dialog, only available in
= offline mode.

Click to clear or reset the values of all registers in the
Current Register dialog (e.g. M, D etc.) to 0.

iR

] Import file in CSV format.
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Function / Icon

Description

E

Export file in CSV format.

Decimal W

Click to select data type length from the drop-down
list.

e Decimal

¢ Unsigned Decimal
e Hexadecimal

e Binary

¢ Floating Point

e ASCII

Note: This field displays for all register types except
M. The default value is Decimal.

16bits v

Click to select data Length type from the drop-down
list.

¢ 16bits
e 32bits

Note: This field is applicable for all register types
except M and HC. The default value is 16bits.

Move to:

Enter the register number to be navigated.

Click to navigate to the location of the Register value
entered in the Move to field.

M|[D|T|C|HC|FR

Click the register letter to open the respective register
tab.

16.4.2 Data Format

The following figure shows an example of Decimal, Binary, and Hexadecimal format

for DO, D1, and D2 registers.
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Controller_1 Register Edit x

. & | Decimal w| I 16bits v Move to: [E.L]

M|D|T|C|HC|FR

Register +0 +1 +2 +3
DO 0 0 0 0

[ \-ﬁl Binary v | 16bits | Move to: h

M|D|T|C|HC|FR

Register +0 +1 +2 +3
DO 0 0 0 0

~| | 16bits v| Move to: e ]

M|D|T|C|HC|FR

Register +0 +1 +2 +3

Do 0 0 0 0

16.4.3 Data Length

Select 16bits or 32bits options to display the register value. If 32bits option is

selected, then the value in the cell for a register includes the value in the next

register.

Assume that the selected data format is Hexadecimal, and if the values in registers
D0 = AAAA, D1 = BBBB, D2 = CCCC, the Register Edit dialog displays the values

as shown in the following figure for 16bits and 32bits options.

Controller_1 Register Edit x Controller_1 Register Edit x

Ovi.i Hexadecimal V| 32bits || Move to: @ V&  Hexadecimal ||| 16bits | [Move to:

M|D|T|C|HC]|FR M|D|T|]C|HC|ER
Register +0 +1 +2 Register +0 +1 +2
DO BBBBAAAA CCCCBBBB Ccccc DO AAAA BBBB CCCC

The following figure shows Transfer Setup dialog.
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Transfer Setup x

®) Read from PLC register
Write to PLC register

Setting range :MO ~ 8191

Enable Start

v

=
0

End Add

8181 Delete

Start Close

The following table describes the functions in Transfer Setup dialog.

Function

Description

Read from PLC

Click to select read values from PLC registers.

register Note: Read from PLC register is selected by default.
Write _to PLC Click to select write values to PLC registers.
register

Setting range

Display the register range for the selected register type, you
can add registers in separate segment.

Example: MO ~ M8191 for M, DO ~ D29999 for D etc.

Enable

Click to check / uncheck the address edit lines.
Note: Address edit lines are checked by default.

Start (column)

Enter the start value of address edit.
Note: 0 is the default value.

Enter the end value of address edit.

End
n Note: Default value is the full range of register type selected.
Add Click to add address edit range lines.
Delete Click to delete address edit range lines.

Start (button)

Click to start the transfer of register values (read/write).

Close

Click to close Transfer Setup dialog.

16.4.4 Address Edit — Write

Follow these steps to perform write register values to PLC.

To perform write register values to PLC
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1. Click a register type tab.

2. To write register values to the PLC, edit the register values first, and click to

open Transfer Setup dialog.

Transfer Setup X

Read from PLC register
®) \Write to PLC register

Setting range:D0 ~ 29999
Enable Start End Add

» 0 29999

Start Close

Note: Before values are written into the PLC registers, make sure that the

operation does not affect the system, or cause damage to the system and staff!
3. Click Write to PLC register.

4. Click Add to add extra address lines, if the register range to be written is not

continuous.
5. Edit Start and End values according to your requirement.
6. Click Start.

Register values in the PLC is written as per editing done and range selected. The

status appears in the Transfer Setup dialog in the progress bar.

7. Click Close to close Transfer Setup dialog.

16.4.5 Address Edit — Read
Follow these steps to perform read register values from PLC.
To perform read register values from PLC

1. Click a register type tab.
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2. Click o to open Transfer Setup dialog (Read from PLC register is selected
by default).
Transfer Setup X

(@) Read from PLC register
Write to PLC register

Setting range:D0 ~ 29999
Enable Start End Add

' 0 29999 Delete

Start Close

3. Click Add to add extra address lines, if the register range to be read is not

continuous.
4. Edit Start and End values according to your requirement.
5. Click Start.

Register values in the PLC are read as per editing done and range selected. The

status appears in the Transfer Setup dialog in the progress bar.

6. Click Close to close Transfer Setup dialog.

16.4.6 Address Edit — Clear all Values

Follow these steps to clear the values of all registers in a register tab.

To clear values of all registers in register tab

1. Click L1,

Or

Right-click in the register tab to open its context menu, and click clear all edited

values in this page to open an alert message.
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. Do you wish to clear all edited values in this page?

2. Click OK.

All register values in the selected tab (register type selected) are reset to 0 and

Information dialog appears as shown in the following figure.

Information X

. Clear complete

OK

Note: Only the value in the present edited page (register type) is reset to 0.

Values edited in other pages (register types) remain intact.

16.4.7 Address Edit — Move to

Enter a register address in the Move to field and navigate to the respective address.
Follow these steps to move to a register location.
To move to a register location

1. Enter a register value in Move to field.

2. Click L8],

Or
Press Enter key on the keyboard.

System will navigate to the particular location entered in Move to field.
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Controller_1 Address Edit X

[

Decimal

Controller_1 Address Edit X

V|| | 16bit

@ =

M|D|T|C|HC|EFR

Decimal

Address +0

DO
» D10
D20

D30

oo ISl o
oo Sl o

|| | 16bit

v

oo Sl o

Move to: | D15

oo Sl o

o o Sl o
I
'
"
=}

16.5 Step Position

When an error occurs during operation, use special registers (example SR1, SR2,

the 32-bit registers for storing wrong addresses) to diagnose which step went wrong

and then navigate to the specific program to check and fix it. Step Position helps you

to understand which step number has gone wrong. Locate Step Position in

Controller > Auxiliary > Step Position in DIADesigner Project Explorer.

Follow these steps to perform Step Position.

To perform Step Position

1. Double-click Controller > Auxiliary > Step Position in Project Explorer to open

Step Position dialog.

Project Explorer
4 [ Project1
1=l Add Device
v A, Network Configuration
4 W0 Controller_1 (AS332T-A)
«° Communication Setting
& Device & Error Information

<& Hardware Configuration
[ 1/0 Mapping
B Security Setting

» < Programming
» . Motion

» % Commissioning
4 %, Auxiliary

& Register Comment

[ Register Usage

¥ Register Edit

Uy Programming Memory Resources
&% Register Resource Allocation

*= Step Position
[ Set RTC \ @
@ Format PLC Memory

% Retain Variable Initialization
£ Drive Restore Wizard
& CARD Utility

Step Positioning

Step Position Number:

oK Cancel

2. Enter the step number in Step Position Number field.
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3. Click OK.

System directs you to the corresponding POU and the position of the step in the

program.

Note: Be sure to program the project before using Step Position function.

16.6 Set RTC

Set the real time clock in the PLC from DIADesigner with the help of Set RTC. Make
sure that DIADesigner is connected to the CPU module before performing this

action. Locate the Set RTC in Controller > Auxiliary > Set RTC in the Project

Explorer.

4 [ Projectl
1=l Add Device
b+ A Network Configuration
4w Controller_1 (AS332T-A)
¥ Communication Setting
¥ Device & Error Information
b <& Hardware Configuration
[=1/0 Mapping
[2] Security Setting
» % Programming
» D Motion
¢ (% Commissicning
4 %, Auxiliary
[ Register Comment
[EL Register Usage
L¥ Register Edit
‘U3 Programming Memory Resources
% Register Resource Allocation
= Step Positicn
L Set RTC
& Format PLC Memory
B Retain Variable Initialization
¢ Drive Restore Wizard

CARD Utility

Double-click Set RTC to open Set RTC dialog.

SetRTC X

PLC 2020-09-16
®) Computer 2020-09-17
Custom 2020-09-17 |V
Status

19:17:54

09:34:23

09:33:54

Wednesday

~

Synchronize

Thursday

Thursday

Cancel
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16.6.1 Updating Computer Time to PLC Time

The Set RTC dialog shows the PLC date, time, and day information retrieved from
the PLC. If you want to change the real-time clock in the PLC with the Computer’s
time, select Computer option and click Synchronize. Computer date, time, and day
information are written to the PLC RTC. DIADesigner updates the status of action —

RTC setting complete as shown in the following figure.

SetRTC X

PLC 2020-09-17 09:35:13 Thursday
®) Computer 2020-09-17 09:35:17 Thursday
Custom 2020-09-17  |v 09:33:54 hd Thursday

Status

RTC setting complete

16.6.2 Updating Custom Time to PLC Time

To set the real-time clock information in the PLC with a custom time, select the
Custom option in the Set RTC dialog, and enter / select the date, time and day in

the respective fields and click Synchronize.

DIADesigner updates the status of action — RTC setting complete as shown in the

following figure.

SetRTC X

PLC 2020-09-17 09:33:54 Thursday
Computer 2020-09-17 09:35:49 Thursday
@ Custom 2020-09-17  |v 09:33:54 hd Thursday

Status

RTC setting complete
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16.7 Format PLC Program Memory

Clear memory or restore the setting in the PLC to the factory setting from

DIADesigner with the help of Format PLC Memory. Make sure that DIADesigner is

connected to the CPU module before performing this action. Locate the Format PLC

Memory function in Controller > Auxiliary > Format PLC Memory in the Project

Explorer.

Project Explorer
4 [ Project1
1=l Add Device
+ A Metwork Configuration
4w Controller_1 (AS332T-A)
&% Communication Setting

&f Device & Error Information
» & Hardware Configuration
[]1/0 Mapping
[21 Security Setting
» & Programming
b5 Motion
» % Commissioning
4 H Auxiliary
[& Register Comment
[& Register Usage
[¥ Register Edit
Uy Programming Memory Resources
{13 Register Resource Allocation
= Step Position
[f] Set RTC
18 Format PLC Memory
18 Retain Variable Initialization
£ Drive Restore Wizard
CARD Utility

Double-click Format PLC Memory to open the Format PLC Memory dialog.

Format PLC Memory X

®) Format Program Memary

Restore to factory settings

Status

Set Cancel

The following table describes the functions in Format PLC Memory dialog.

Function

Description

Format Program
Memory

Click to format PLC program memory.
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Function

Description

Restore to factory

Click to reset PLC to factory setting.

settings
Set Click to perform the action selected.
Cancel Click to cancel the action.

16.7.1 Format Program Memory

To format program memory, select Format Program Memory option and click Set.

DIADesigner updates the status of action — Finish clearing PLC program! as

shown in the following figure.

Format PLC Memory X

®) Format Program Memory

Restore to factory settings

Set Cancel

Status

Finish clearing PLC program!

Note: You can format program memory when the controller is in Offline and Stop

mode. In Online mode, Format PLC Memory function is disabled. When the PLC is

in Run status, a message — This function cannot be performed in PLC RUN

mode appears as shown in the following figure.

Format PLC Memory X

@) Format Program Memory

Restore to factory settings

Set Cancel

Status

This function cannot be performed in PLC RUN mode
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16.7.2 Reset PLC Memory (Factory Setting)

To reset the PLC memory to factory setting, select Restore to factory setting

option in Format PLC Memory dialog and click Set.

DIADesigner updates the status of action — Initial setup complete, Re-power PLC!

as shown in the following figure.

Format PLC Memory X

Format Program Memory

(@ Restore to factory settings

Set Cancel

Status

Initial setup complete, Re-power PLC!

Note: Upon performing Restore to factory settings, restart the PLC power supply
to proceed with the operations. Perform Restore to factory settings when the
controller is in Offline and Stop mode. In Online mode, Format PLC Memory
function is disabled. When the PLC is in Run status, a message — This function

cannot be performed in PLC RUN mode! appears as shown in the following figure.

Format PLC Memory X

Format Proagram Memory

(@ Restore to factory settings

Set Cancel

Status

This function cannot be performed in PLC RUN mode!

16.8 Backup & Restore

16.8.1 Parameter Backup & Restore

Note: Parameter Backup & Restore is supported only in the VFD C2000 series now.

For other series, it may be supported in future version.
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You can back-up the parameters in inverters, and restore it afterward. Navigate
Inverter Device > VFD Function > Parameter Backup & Restore in Project

Explorer to open the tab.

The following table describes the functions in Parameter Backup & Restore.

Function Description
Device . .
Name Device name of target device.
Backup File Select a file to export or overwrite.
Backup Button to execute Backup.
Export Export file to a specified directory.

Backed up File

Select a backed up file.

Restore Button to execute Restore.
Import Import file from a specified directory. (*.par file)
Device Enter password which is matching with parameter 00-08 to
proceed transformation, keep blank if the connected device has
Password
no password.
Compatibility | Select between Partially Compatibility, Exactly Match, and
Check Forced Transformation before proceeding to restore.
Compatibility | Available when Partially Compatibility is selected in
Setting Compatibility Check.
Copy Device
Password and . :
Compatibility Copy current setting and password to other inverters.
Check

Follow these steps to perform Parameter Backup & Restore.
To perform Parameter Backup & Restore

1. Set up Communication Setting. (When connected, the backup, restore function

in the Parameter Backup & Restore function will be turned on).

2. Click Inverter Device > VFD Function > double-click Parameter Back-up &

Restore in Project Explorer to open the tab.
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Project Explorer 1 f Drive_1 Parameter Backup & Restore x
4 [T Projectt

= Add Device

r A Net

4 B Drive1

Device Name

k Configuration

# Communication Setting

Lol Backup Export
mo formation
ifqiiration 7 ckedup File Drive_1_50320374-0cf0-40a7-aa%8-36f9acb0959¢_ParameterBackuprestore par

 Parameter Backup & Restore Restore Import
Device Password
v
b . ty Check Partially Compatible |~ Compatibility Setting
L r 1
Copy Device Password and Compatibility Check | Set |

Please select the Ethernet communication card for the communication interface.

Backup File Drive_1_a290b9dd-37f4-4a23-b957-65210448094e_ParameterBackupRestore.par (v

w

3. Backup: Click Backup to upload all parameters from current connected inverter

and save it in a file in the Backup path directory.

4. Restore: Click Restore to overwrite all parameters from the file in Restore Path

directory to the connected inverter.

In case of different application situation, DIADesigner allows you to restore the file to

compatible devices, like restore the parameters into different series or version.

Select Partially Compatible in Compatibility Check, the restore allows according

to the setting of Compatibility Setting dialog.

Allow different series to be copied

Allow different versions to be copied

Allow different voltages to be copied

Allow parameters with different power segments to be copied

OK Cancel

If you want to copy current setting to other inverters, click Copy button to copy

Compatibility Setting and Password to the selected inverters in project.

Drive_1 Parameter Backup & Restore Copy

Name Result Description
4 v/ Drive 2 Successful
/| Drive_3 Successful
Drive_4
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16.8.2 Drive Restore Wizard

The content in this section is for the files of one / multiple inverters under different
parameter setting to be back up to the PLC memory card and the restore mode is set

to restore the backup parameters to other devices.

In Project Explorer, Controller Device > Auxiliary > Drive Restore Wizard,

double-click Drive Restore Wizard to open Drive Restore Wizard dialog.

[ DIADesigner - Adv. - Project25

File Edit View Operation Tool Window Guide

OB =Lty %

-

4 [ Project25

~

Use the following steps to enable the settings of restoring the selected parameter backup files to the connected drives and
Users can also click the Update button on the bottom to confirm the number of drives when the error occurs.

.

1. Select the backed up files to be restored,
&' Device & Error Inf

' &8 Hardware Configuration

Backed up File

[ Security Setting
} & Programming
¥ Motion
¢ %] Commissioning N . : L . . _ - :
g - 2. Select the device that is to activate the restoration function, The related settings can be edited from Parameter Setting — 1
4 % Auiliary : o
Enable Device to Restore
[ Register Comment

El Register Usage Delta Device Parameter Backup & Restore Setting IP Address D No.
[# Register Edit L Devicel 1
fio Resources Device2 2
® Register Resource Allocation Device3 13 3
%= Step Positio
: Step Position Deviced 192.168.1.4 4
L] Set RTC b = 192.168.1.5 5
eviceS 192.168.1.5 5
& Format PLC Memory
# Retain Variab iz
2 Drive tore Wizard
i Drive Restore Wizard Restore Made After PLC first STOP to RUN v
3. Write setting and download
Write the setting and transfer the backup file to the PLC memory card
Quantity of Error Devices
v
< >

The following table describes the functions of Drive Restore Wizard dialog.

Function Description

This drop-down menu can select the backed-up file to be

Files backup restored

Import Click this button to choose to import the backed-up file to be

restored.
Enable restore Set the IP Address and ID No of the restoration device and
device select the device to enable the restoration function.

Select the restore mode. Choose from After PLC first

Restore mode STOP to RUN or other methods.

Write setting and | Click Write button to write the setting and the contents of
move backup files to | the moved backup file to the PLC memory card.
PLC memory card
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Function Description

Number of error Display the number of devices with errors in parameter
devices restoration.

To set the inverter parameter restoration, go to Controller Device > Hardware
Configuration > Parameter Setting in the Project Explorer. Double-click the

parameter setting, and select Delta Device Parameter Backup/Restore on the left
side of the Parameter Setting tab.

Project Explorer 2 x ) Controller_1 Parameter Setting X x I
4 [l Project26 >

Eesm i

1=l Add Device

+ 2 Network Confi

{4 Description Unit  Actual Value | Input Value Default Value Minimum Maximum

oot delad bie when bower co il 3 3 0 180

When error occurs, CPU module Run ™

% Configuration

5 =
@ Parameter Setting. W xZ.

[ Security Setting

Setting

Deita Device Parameter Restq.\ .

Selected List @

< » | = Read-Only

The following table describes the functions of Delta Device Parameter
Backup/Restore.

Function Description

Execution delay time | Set the power-on delay time.
when Power-on

When error occurs, | Set whether the CPU should enter the stop state when an
CPU Module error occurs.

To restore setting to the restored device, click the arrow on the left side of the Delta
Device Parameter Backup/Restore setting option to expand the device, and click
the device to open Parameter Setting.

DIADesigner V1.13.0

586



A AELTA Chapter 16: Auxiliary Tools

Controller_1 Parameter Setting X -

[Bims mn B}

System settings “ ] 4 Description Unit | Actual Value  Input Value | Default Value | Minimum  Maximum
System Information 3
192.168.1. 2232552
System Parameter L] IP Address 1 PRI ] 55755
Device Range Setting ID No. 1 1 1 247
Input Point Filter Time z B i o =
BSSWOF x Length:
Position Control Paranm ek i St =
Daylight Saving Timing = S e Ea"tlal | Partial
COM1 Port Setting e ;_?;1: Compatible
COM2Z Port Setting = = = —
: ; Ignore Series Check if Possible (5] 0
Ethernet Port Basic Setting —
Ethernet Port Advanced Se Ignore Version Check if Possible 1] 0
Function Card 1 Setting 1 lgnore Voltage Parameter Check if a
Possible -

Function Card 2 Setting
Ignore Power Section Parameter
Check if Possible

Delta Device Parameter Re:
Device 1
Device 2
Device 3
Device 4
Device 5
Device 6
Device 7
Device 8
Device &
Device 10
Device 11
Device 12

The following table describes the functions of Delta Device Parameter

Backup/Restore setting-device page.

Function Description
IP address Enter the IP address of the target device.
ID No Enter the ID number of the target device.
Password (Max | Enter the password of the target device.
Length: 8)
Compatibility | The input value selection is partially compatible and the
Check following four restoration conditions can be cancelled.

e Ignore Series Check if Possible: You can still try to restore
when the series of devices are not the same.

e Ignore Version Check if Possible: You can still try to restore
when the device versions are not the same.

¢ Ignore Voltage Parameter Check if Possible: You can still try
to restore when the voltage parameters of the device are not
the same.

e Ignore Power Section Parameter Check if Possible: You can
still try to restore when the power section parameters of the
device are not the same.

If the input value is completely compatible, the restoration must
be performed when all the conditions are compatible. If the input
value selection is maximum, it tries to force the restoration
directly.
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Function

Description

If the target device does not support the compatibility check,

even if the ignore condition is set, the restoration may not be
performed. For the conditions supported by the target device,
refer to the user manual of the connected target device.

Complete Delta Device Parameter Backup/Restore setting. Open Drive Restore

Wizard setting and follow these steps to perform restore.

To perform restore

1. Select the backup file in the drop-down menu. The backup file method can be

seen in the inverter. Refer to Parameter Backup & Restore.

Backed up File

hie backed up files to be restored

Import

v
Drive_1_50320374-0cf0-40a7-2a98-36f9acb0959¢_ParameterBackupRestore.par |‘K\G

Or

Click Import button to import the backup file.

b 4

paramater backup n ertons
Debvr_1_S0320374-0cf0-40a7-2598- 3680cb549.

[ Yy >
Toraineten m--u-
Cancel

=)

2. Enable the device name in the Delta Device Parameter Backup & Restore

Setting, edit the IP address in IP Address field and edit the station number in ID

No. field.
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Enable Device to Restore

b :] Devicel
B

Deviced

Deviced

Delta Device Parameter Backup & Restore Setting IP Address

ID No

o261

192.168.1.2
192.168.1.3
192.168.1.4
192.168.1.5

ra

i ! 2
@

w

wn

Note: The IP address and station number setting here will be synchronized with

the contents of the device setting page of Delta Device Parameter Backup &

Restore Setting.

¥ | Devicel

| Device2

Delta Device Parameter Backup & Restore Setting IP Address ID No.

|192.163.1.100 10d

192.168.1.2 2

¥ Eomoem R

ystemn settings
System Information
System Parameter
Device Range Setting
Input Point Filter Time
Paosition Control Paramet

Daylight Saving Timing

COM2 Port Setting

Ethernet Port Basic Setting

Ethernet Port Advanced Sett

Function Card 1 Setting

Function Card 2 Setting

Delta Device Parameter Back
Device 1

3 Description
IP Address
1D No.
Password (Max Length: 8)

Compatible Check

Ignore Series Check
Ignore Version Check
Ignore Voltage Parameter Check

Power Section Parameter Check

Unit | Actual Value Input Value Default Value Minimum Maximum

192.168.1

2232552

100 192.168.1.1 1.1.11 55255
247
8
g
a::b!:z Compatible

o o o o

3. Click Download to download the configuration content to the PLC.

Target
| 4 [H] Controller 1
Initial Value
Object Code

Program And Source Code
Real Time Calendar
Position Plan Table
EtherNet/IP Table

s
4 /] Configuration

| Parameter Setting
/| Data Exchange Table

Check Password Device Status After Download Progress Description

10000000000

v Set PLC controller status "RUN" to "STOP" when download

v/| When the CPU Label is different between the connected CPU module and the software settings, transfer still continue.

Setting Prior to download v | Ready for download

Ready for download
Ready for download
Ready for download
Ready for download
Ready for download
Ready for download
Ready for download
Ready fordownload  ParameterSetting
Ready for download

Start transmission Close

4. Select Restore Mode.

Restore Mode

After PLC first STOP to RUN

Mone or executed by PLC program
After PLC first STOP to RUN
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5. Click Write in Write Setting and Download. When the writing is successful, the

success status appears in the description field of the error list.

6. If the restoration mode selects After PLC first STOP to RUN, after the writing is
successful, when the PLC state changes from STOP to RUN for the first time, the

restoration action will be executed.

At this time, to check whether the restoration is successful, click Update to view

the number of devices with errors in the parameter restoration.

Quuantity of Error Devices

Quuantity of devices with restoring failed 0 Update

16.8.3 Backup & Restore

Note: Backup & Restore currently only supports the inverter C2000 series, and the

remaining series will be supported in future versions.

The content in this section is for one or more inverters (Ethernet connection) in
Project Explorer to perform backups of files under different parameter setting and

restore the backup parameters to one or more inverters in Project Explorer.

The inverter provides a parameter backup function to allow you to back up

parameters. Click on development toolbar to open Backup & Restore dialog.
Backup setting can be performed, and the restore parameter function of multiple

inverters can be set to execute at the same time.

File Edit View Operation Tool Window Guide
mlt & H[@]t + 7

Backup & Restore

Note: If there is no inverter device in the project, the Backup & Restore icon is

disabled and cannot be used.
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Backup & Restore

Backup & Restore

Name Result

Import/Export Backup & Restore File
® Import
Expart

Impart

Apply

Project21

The following table describes the functions of Backup & Restore dialog.

Function

Description

Device Name

When the device has an Ethernet connection, the name of the
device that can perform parameter backup and restoration
appears in the list.

Backup Backup can be performed after selecting the device.
After setting the recovery file path, select the device to
Reduction perform the recovery.
Import Import files to a specific directory (*.par file).
Export Select the device to export the backup parameters and export

its files to a specific directory.

Set Restore File

Select the backup file you want to restore to the device, and
tick the device you want to run.

Follow these steps to Backup & Restore.

1. Backup & Restore

a. All inverter devices need to perform Ethernet communication setting and

connect. When there is a connection, the device appears in the Backup &

Restore field, and the backup and restore functions can only be used when the

device is selected.

DIADesigner V1.13.0

591



A AELTA Chapter 16: Auxiliary Tools

Backup & Restore
Mame Result Description
» 4 |H Projectd
v'| Dirive_1
Drive_2
Backup Restore

b. Click Backup to upload all the parameters of the currently selected inverter and
store them in the parameter backup file folder. After the execution is completed,
the success or failure appears in the Result column. You can also directly

import the backup file to replace the action of generating the backup file.

Backup & Restore x

w| Drive_1 Success
W

Success

Restore

2. Import / Export Backup & Restore Files

a. Import: The import function can replace the action of generating backup files in

backup and restore.

b. Export: If necessary, export the backup files of one or more selected inverter

devices to a specific directory.
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Import/Export Backup & Restore File

@) Import
Export

Import

b

| e

3. Set the recovery file

a. Select the generated or imported backup file in the drop-down menu of Set

Restore File.

Set Restore File

W

4 Project8

-5b8d-4016-aaf5-8ad8faf5b14b_ParameterBackupRestore par
a

a5a7-476b-9f07-9a43b96b502¢c_ParameterBackupRestore.par

b. In the device list on the right side of the setting recovery file field, select single,

multiple or all devices to be recovered.

c. Click Apply to apply the restored file path to the selected device. After the

application is completed, the application result appears in the error list.

Set Restore File

| Drive_2_77aa6dc4-a5a7-476b-9f07-9a43b96b502¢c_Piv]

| Apply |

4 | Projectd
w'| Drive_1
W' Drive_2

Precompile || @0 Errors
Description
@ Drive_1 Apply Success
@ Drive_2 Apply Success

/% 0 Warning

@ 0 Messages ™ Clear All

d. Restore: Click Restore to overwrite all the current parameters of the selected

inverter with the values in the set restore file. After the restore is executed, the
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execution result appears in the Result field.

Backup & Restore

Backup & Restore

MName Result

» 4 [ Project8
v’ Drive_1 Success

| Drive_2 Success

Description

16.9 Retain Variable Initialization

Reset the retain variable to initialize value of a PLC. Back up the files of one /

multiple inverters under different parameter setting to the PLC memory card and set

the restore mode to restore the backup parameters to other one / multiple devices.

Locate the Retain Variable Initialization in Controller > Auxiliary > Retain Variable

Initialization in Project Explorer.

4 [ Projectt
=1 Add Device

r A Network Configuration
4 miController_1 (AS332T-A)

«° Communication Setting
sf Device & Error Information

«& Hardware Configuration
[ 1/0 Mapping
I21 Security Setting
> Programming
5 Motion
L2, Commissioning
%, Auxiliary
[& Register Comment
[& Register Usage
[¥ Register Edit
& Programming Memory Resources
% Register Resource Allocation
== Step Position
[F1 Set RTC
= Format PLC Memory
i Retain Variable Initialization
% Drive Restore Wizard
CARD Utility

Click OK in Confirmation dialog to initialize the retain variables.
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Confirmation X

. Are you sure to initialize the retain variables?

Note: Make sure the retain variables are downloaded, and the PLC is in STOP mode

before executing the function.

16.10 LRC/CRC Generator

Follow these steps to calculate LRC / CRC checksum by this tool and to

transform the numbers into different numeral systems.
To calculate LRC / CRC checksum

1. Click Auxiliary Tools > LRC/CRC Generator to launch the function.

L) DIADesigner - Adv. - Project?
File Edit View Operation [ooll Window Guide

(] E & Auxliary Tools  » DIAStudio v
L1 Device Repository| B LRC/CRC Generator,
@& Option 9

[#] Language

<

LRC/CRC Generator X

Language Setting ~

Enter the format of Modbus data, and the digital system is hexadecimal,
the maximum numbers are 256 numbers
EX:  Address =01 H, Command = 06 H

Data address = 0100 H, data= 1770 H

Input 010601001770 and Press Enter

Input 0256

fi

ASCImode, LRC checksum= [0 H OK Clear
RTU mode, CRC checksum= [0 H

Digital system translation

Transformation among hexadecimal, octal and decimal systems

Input ‘:‘ QOutput ‘O

©D [Headecimal v| © [Decima  +| Close

2. Enter data in the Input box, then click OK to generate the LRC and CRC

checksum.

3. Select the base of input and output in the Digital system translation area, and then

enter number in the Input box, the transformation result appears in Output box.
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16.11 Memory Card Tool — CARD Utility

CARD Utility mainly helps you to back up and restore data on memory cards, CPU
modules, and DIADesigner projects, including program code, parameter settings,
hardware configuration, network configuration, and the values in the devices on the
CPU module. Refer to the operation manuals or technical documents for each model

for more information about the SD card specifications.
The following functions are supported by CARD Utility.

e If you export data from the CPU module as a backup file (*.dup), the data
exported can be saved in the memory card or in the computer. You can also

export the values in the devices in the CPU module.

e Download the backup file saved in the inserted memory card back to the CPU

module.

e Import a backup file (*.dup) saved in a computer back to the AH series CPU

module.

Note: CARD Utility also supports the communication setting function. Toggle to
Communication Setting tab by clicking Tool > Communication Setting. Refer to

Communication Setting for the operation instructions.

Before performing a backup / restore using a memory card, refer to the following CARD
Utility Backup and Restore table to check if the item to be backed up / restored is

supported by your model type.

AS DVP-ES3 / ES3 (TEC)/ EX3/
SV3/SX3
Source Code Vv Vv
Actuating Code Vv Vv
Project Password / \% Vv
Program ID

HWCONFIG Configuration \% Vv
CPU Modules Configuration / Vv Vv

Modules Parameter settings

Registers MD, C, HC, FR M, D, C, HC, FR
(Note 1)
Communication Data COM1
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AS DVP-ES3 / ES3 (TEC) / EX3/
SV3/SX3
Exchange Table COM2
Ethernet
FENO2
FunctionCard1
FunctionCard2
EIP I/O connection table
CAN DS301 (Note 2)
Positioning V \%
Default Values Vv \
ECAM Vv \Y
Gcode - -
Axis Parameters - -
Read-only Area Settings / - -
Comments for Backups
C Code Vv Vv
Data logger sampling setting \% \%
EIP TAG \Y \Y
OPC-UA TAG \Y \Y
HW TAG \Y \Y
10 Link Module Vv \Y
Webpage Setting \ Vv
(Note 2) (Note 2)

Note:

e Device backup and restore mechanism.

e CANopen DS301 and webpage setting only support backup and restore
between CPU and SD cards.

Restore

From PC to From SD

CPU

Card to CPU

Backup
From From
CPU to CPU to
PC SD Card
AS
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Backup Restore
0L PN From PC to From SD
VAN IICTERO CcPU Card to CPU
PC SD Card
Restore Restore
Optional Optional device files device files
DVTE')ZS ?é\i"? ?Sq(gc) g for device | for device | when device | when device
backup backup data in data in
backup files backup files

16.11.1 Backup

When the backup source / backup destination contains a CPU or memory card, make

sure that there is no problem with the connection between DIADesigner and the CPU.

Follow these steps to back up the data.

To back up data

1. Create a device in Project Explorer and double-click Device > Auxiliary >

CARD Utility.

b A Network Configuration
4 W Controller_1 (AS332T-A)
% Communication Settings
af Device & Error Information
& Hardware Configuration
1] 1/0 Mapping
Iz Security Settings
i1t Symbel Configuration
< Programming
2 Motion
l% Commissioning
&, Auxiliary
[& Register Comments
[E Register Usage
[¥ Register Edit

A T T w w

= Step Position
[1 Set RTC
& Format PLC Memory

{¥ Drive Restore Wizard
CARD Utility

T3 Programming Memory Resources
% Register Resource Allocation

¥ Retain Variable Initialization

2. Click Next in the CARD Utility - Choose PLC Series dialog.
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CARD Utility
S Help Took

CARD Utility - Choose PLC Series

Please choose the PLC series.

Controller Type
[Dve -

PLC Type
[Es3 -

| COMMGR: Driverl [

3. Select Backup (To DUP File) in the CARD Utility — Main Function dialog, and

then click Next.

CARD Utility
S Help  TIools

CARD Lhility - Main Function

Which function do you want to select?

< Back Next =

| COMNMGE: Driverl

4. Choose the backup source and click Next.
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CARD Utility X
Help  Tools

CARD Utility - Backup

Please choose the backup source.

(" CPU (Need Connection)

+ DIADesigner Project (Compiled and saved)

|D: Controller_1.prog __J

<Back Next >

COMMGR: SimAS100

5. When selecting CPU (Need Connection) as the backup source, a dialog will
appear allowing you to choose whether the backup should include or exclude the
device contents. If selecting DIADesigner Project (Compiled and saved), a
dialog will appear allowing you to choose whether the backup should include or

exclude project resource code and initial values. Once selected, click Next.

CARD Utility pre
S Help Tools

CARD Utility - Backup

Please choose the option when backup from
CPUL

" Include Devices

< Back Next >

| COMMGR: Driverl

6. Select a backup destination.
a. Memory Card (PLC side) is selected.

The filename and path of backup files for AS series models are as follows.
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¢ AS300 series

Root directory of the memory card\SDCard\PLC

CARD\AS300\ SysDup \ AUTOEXEC . dup

e AS200 series

Root directory of the memory card\SDCard\ PLC

CARD\ AS200\ SysDup \ AUTOEXEC . dup

The filename and path of backup files for DVP series models are as follows.

e DVP-ES3/EX3/SV3/SX3 series

Root directory of the memory card\SDCard\PLC

CARD\ES3\ SysDup \AUTOEXEC.dup

Root directory of the memory card\SDCard\PLC

CARD\ES3 (TEC) \SysDup\AUTOEXEC . dup

Root directory of the memory card\SDCard\PLC

CARD\EX3\SysDup\AUTOEXEC.dup

Root directory of the memory card\SDCard\PLC

CARD\SV3\SysDup\AUTOEXEC.dup

Root directory of the memory card\SDCard\PLC

CARD\ SX3\SysDup\AUTOEXEC . dup

CARD Utility *

S Help Tools

CARD Utility - Backup

Please choose the destination

¢ Memory Card (PLC side}

SysDup  AUTOEXEC. dup
" PC (DUP File)
<Back Next >
| COMMGE: Driverl
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b. PLC (DUP File) is selected.
Click - to select a folder to set a filename and location, and then click Next.

Note: If selecting the backup source as DIADesigner Project (Compiled and

Saved) in step 4, you can set the PLC password in subsequent steps.

CARD Utility x

S Help Tool:

CARD Utility - Backup

Flease choose the destination

 Memory Card (PLC side)
ASysDup  AUTOEXEC dup

|D: AUTOEREC. dup -

< Back Next >

| COMMGR: Driverl [

7. After confirming that the summary in CARD Utility dialog is consistent with the
data backup to be performed, click Execute to start the backup.

CARD Utility X
S Help Tools

Function
Backup

Source
CPU

Destination
Memory Card (PLC side)

Backup Content

< _>I_I
< Back Ezecute
| COMMGR: Driverl |

If PC (DUP File) is selected from the above step, the following dialog appears.
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Eschup susce. CPU
Eachup larget £\l sers\Th yao\Deskiog MU TOEREC dup

Fammetn vmion VI0B30  IDN. _ Passwerd N
Thisr T Unkoed [oommiosd] 50 [Progess =
V0300 | V10660 | V.08 0

Ok e Bschuiestans befesn CFU and SO CARD - — vimm
Ok sgoce bisckigestans betwesn CFU and S0 CARD — — viExm
Nt backip
Not backip
il backup
ot backip
P backip

The items in a gray background cannot be unchecked, and the items in a white
background can be checked upon the user’s requirement. After the setting is

complete, click Execute to start the data backup.

Even if you click Cancel to stop backing up data in the CPU module onto the
memory card, the CPU module will still perform the data backup. At this time, you
can power off the CPU module to stop the data backup. However, the produced
backup file may be incomplete, so be sure to delete the backup file in the memory

card afterwards.

If Memory Card (PLC side) is selected from the above step, the filename and
path will be Root directory of the memory cardimodel
type\SysDup\AUTOEXEC.dup. If there is an old backup file in the memory card,

a warning message appears. Follow the instructions in the dialog box.

Warning X

AUTOEXEC.dup already exists, Please select a way to deal with the problem.

1. Replace: The data in the existing file is overwritten directly.

2. Archive: After the original AUTOEXEC.dup file is archived, the current backup data is
saved as the AUTOEXEC.dup file.

(The file archived is named yymmddnn.dup. yy is the year, mm is the month, dd is the
data, and nn is the serial number on that day)

3. Cancel: The system backup is cancelled.

| Replace | Archive Cancel

If the backup source is protected by passwords, enter the password in the password

field to continue the backup operations.
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Data Backup

Description

CPU -> Memory card

The PLC ID and PLC password set in the CPU
module will be included in the backup file.

CPU -> Computer

The system will ask you to enter the PLC ID and PLC
password of the CPU module. The data backup will be
performed once the information is confirmed by you.
After the data backup is complete, the data of PLC ID
and PLC password will be included in the backup file.

8. Once the data backup is complete, click Home to continue the operation or Close

to close the dialog.

CARD Utility

: Help Tools

CARD Utility - Complete

Click "Close" to exit or click "Home" to
Continue operate CARD Utility.

Home Close

| Driverl, [Ethemet]

16.11.2 Restoration

When the restoration source / restoration destination contains a CPU or memory

card, make sure that the connection is normal between DIADesigner and the CPU.

Follow these steps to restore the data.

To restore data

1. Create a device in Project Explorer, and double-click Device > Auxiliary >

CARD Utility.
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4+ w0 Controller_1 (DVP-ES3)

& Communication Setting

sf Device & Error Information
<8 Hardware Configuration
i3l Security Setting

& Programming

5 Motion

(% Commissioning

, Auxiliary

-

[

[ Register Comment

[& Register Usage

4 Register Edit

=~ Resources

®) Register Resource Allocation

*= Step Position

Ll Set RTC

& Format PLC Memo

# Retain Var\able‘ly"ti n
I CARD Utility I

2. Click Next in the CARD Utility - Choose PLC Series dialog.

CARD Utility %

S Help  Toolks

CARD Utility - Choose PLC Series

Please choose the PLC series.

Controller Type

pve -

PLC Type
[Es3 -

| COMMGER: Driverl [

3. Select Restore (From DUP File) in the CARD Utility — Main Function dialog,
and then click Next.

CARD Utility *
: Help Tools

CARD Utility - Main Function

Which function do you want to select?

" Backup (To DUP File)

< Back Next >

| [ ]

| COMMGR: Driverl [

4. Click - to select a backup file to restore, and then click Next.
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CARD Utility *
S Help Tooks
CARD Utility - Restore
Please choose the restore source.

& Memory Card (PLC side) (Need Connection)

|sncm‘=PLc CARDIES3\SysDup' =

" PC (DUP File)

[D: ApeweREC AUTOEXEC. dup =

<Back Next >
[m | |COMMGR: Driverl

If Memory Card (PLC side) (Need Connection) is selected, the system will

automatically connect to PLC and display all backup files in the memory card on

the window, and then double-click the backup file to be restored.

CARD Utility

_ Help Tools

CARD Uility - Restore

Please choose the restore source.

# Memory Card (PLC side) (Need Comecﬁon}og
V"4
ISDCarrl PLC CARD\AH500'SysDup' ‘ l 5

" PC (DUP File) ~
X
Name | Size | Type | Modified Time
AUTOEXEC.dup 1763234KB DUPFile 12282016 3:41:58 AM
up e /28] 41238

If PC (DUP File) is selected from the above step, the following dialog appears to

check the restore content. Click Next to continue.

CARD Utility X
- Help Tools
DUP Contents:
PLC Type: AS332T, ID:N, Password:N.
Item Mark et
Initial value table _48 Bytes
PLC execution code 16 Bytes
PLC source code |4983 Bytes
Positon planning data 92 Bytes
ECAM | Chart quantity: 0
EIP TAG 32 Bytes (Symbol quantity: Produced Tag
OPC-UATAG 732 Bytes (Symbol quantity: 0)
HW TAG 12288 Bytes
C binary file 65536 Bytes
C binary initial data 8192 Bytes
£ ntien 4240 Butac X
; | o
< Back Next >
COMMGR: USB
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5. Choose the restoration destination, and then click Next.

Note: The default restoration destination is only CPU (Need Connection).

CARD Utility

- Help Tools

CARD Utility - Restore

Please choose the destination.

(" CPU (Need Connection)

<Back |

Next >

X

| Driverl, [Ethemet]

6. Select the checkbox of restoration items and click Execute to start the data

restoration.

Restore; PC =>CPU

Rlestore 1308t CPU

Restore source: C:\Users\Th yao\Deskiop\AU TOEXEC.dup

DUP Contents: Type: AS32T.  ID:N,  Password N

v EIPTAG

| v [oPCuUs TAG

¥ HW TAG

I C b e

| ¥ |C binary il data
¥ PLC senp

v COM data sxchenge
' COM2 data exchange

32 Bytes [Symbol quarkky. Produced Tag 0, Consumed Tag 0)
32 Bytes [Sywbol quartky: 0]
12268 Bytes

V1.08.30
V1.0830 | V1.0830 V1.0830
V1.0800 | V1.0800 V1.0830

6553 Byes V1080 | V10600 V10830
8192 Bytes V1.0830 | V1.0600 V1.0830
6840 Bytes
1540 Bytes
1540 Bytas.
1668 Bytes

M rumber of connechon: 32

20 Bytex [Moduls quantty MPU 0, HWCONFIG Fenot=0)

VLOEOD V1.0800 VIO

V1.08.30
AL -k 1]
- VAN

Nol avaicble

Sampls source quantiy: 0
Mot avadeble (Ol support backup/restore between CPU and e
Mot CPUand

VI.H|

Connecting CPL: ASTIT  Fimwaare version: W10830 DN, Paswword N
[hem [k | Uplosd [Download] 5D [Piogiess Hessags
¥ Indisl vale tabie 48 Byles V10800 | V1.0B60 V10830 0x
v PLC euscution code 16 Bytes 0%
¥ PLC souce code 4383 Bytes 0%
v Poshon ganning data R Bytes 0%
Wi ECAM Chast quariiy 0 V10800 | V10600 V10330 0%

0%
0%
0%
0%

0%
o0x
0%
0z

0%

If you click Cancel to stop restoring data from the memory card onto the CPU

module, the restoration data may be incomplete. If you do not perform the data

restoration anymore, be sure to factory reset the CPU module to avoid causing

operation confusion. If the backup source is a memory card, even if you cancel
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the process of data restoration, the CPU module will still perform the data

restoration. At this time, you can power off the CPU module to stop the data

restoration.

If the restore source is protected by passwords, follow the instructions below.

Data restoration

Description

Memory card -
CPU module

The ID in the backup file and the CPU module must be
consistent, otherwise the data restoration will not be
performed.

If there is a PLC password set in the CPU module, the
password in the backup file and the CPU module must
be consistent, otherwise the data restoration will not be
performed.

If there is no PLC password set in the CPU module,
and there is a password in the backup file, the system
will perform the data restoration, and the password in
the backup file will become the PLC password in the
CPU module.

Computer > CPU
module

The ID in the backup file and the CPU module must be
consistent, otherwise the data restoration will not be
performed.

If there is a PLC password set in the CPU module, the
password in the backup file and the CPU module must
be consistent, otherwise the data restoration will not be
performed and a prompt message will appear.

If there is no PLC password set in the CPU module, and
there is a password in the backup file, the system will
perform the data restoration, and the password in the
backup file will become the PLC password in the CPU
module.

7. Once the data restoration

Close to close the dialog.

is complete, click Home to continue the operation or
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CARD Utility

: Help Tools

x

CARD Utility - Complete

Clhck "Close" fo extt or click "Home" to
Contimie operate CARD Utility,

Home | Close

= Dmeri [themet]

16.11.3 Command-line Instruction Execution

CARD Utility supports instructions execution in command-line mode. The execution
file (PLC CARD.exe) can be found in the installation directory of DIADesigner. The
default installation path is set as C: \ProgramData\Delta Industrial

Automation\DIAStudio\DIADesigner\Software\PLC CARD, and then

continue to do the following the operation.

Empty spaces are required to separate commands.

/Lock and /UnLock cannot be used simultaneously as well as /C and /IP, /F and /V.

/DLINK_USB, /DLINK_CDC, /DLINK_ETH cannot be used simultaneously.

Commands and parameters are not case-sensitive; only password is set to be

case-sensitive.

Commands not required parameter inputs.

Command Functions
/RUN or /R Run PLC
/Stop Stop PLC
H Hide all message dialogs, but still have return codes as

execution finished.
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Command Functions
/SaveOFF Disable the function of archiving returned codes.
/7 Display help messages. Other commands would be invalid while
' using this command.
Use DirectLink function through Standard USB wire for
DLINK USB communication. This command is only supported by DVP series
- and cannot be used with /C, /IP, /DLINK_ETH and /DLINK_CDC
simultaneously.
Use DirectLink function through CDC port for communication.
This command is only supported by DVP series and needs /C
/IDLINK_CDC ) Y .
- command to specify a communication port, which cannot be
used with /IP, /DLINK_ETH and /DLINK_USB simultaneously.
Use DirectLink function through Ethernet for communication.
/DLINK ETH This command is only supported by DVP series and needs /IP

command to specify an IP address, which cannot be used with
/C, IDLINK_CDC and /DLINK_USB simultaneously.

Commands required parameter inputs

Command Parameter Functions
Specify the PLC model type for
connection.
e.g./PLC=AS332T.
Supported model types:
AS300N, AS320T, AS320P, AS324MT,
/PLC=P1 P1=PLC model type | AS332T, AS332P
AS218TX, AS218PX, AS218RX,
AS228T, AS228P, AS228R, AS132T,
AS132P, AS132R, AS148T, AS148P,
AS1148R, AS164T, AS164P, AS164R,
ES3, EX3, SX3, SV3
[E=P1 P1=file name of Download DUP file to PLC,
DUP e.g./F=test.dup
_ P1=COM Port Assign the COM Port number of PC,
/C=P1 _
Number e.g./C=1
P1=password If the P.LC is without passwo!'d.
Po=the limited protection and no password is in the
=the 'T'te ) DUP file, you can set the password with
/Lock=P1, P2 | humber of retries this command after the download is
(_Sgt 0 mean no complete, e.g./Lock=1234, 0
limits to the number \ . .
of retries) Note: If there’s a password in DUP file,
it would be automatically set as the
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Command

Parameter

Functions

password for PLC after the download is
complete.

/UnLock=P1

P1=password

If the PLC has been secured by
password lock and a same password
does not exist in the DUP file, you must
remove PLC password before
downloading, e.g./Unlock=1234

Note: You can set password again by
using /Lock command or downloading a
DUP file which includes a password.

/P=P1, P2, P3,
P4

P1=Baud Rate
P2=Data Bits
P3=Parity
P4=Stop Bits

Set the communication protocol. The
default value is 9600, 7, e, 1. Leave
blank for values remain unchanged,

while “,” is necessary to be input.

Example:

e Change all the setting values.
/p=115200, 8, n, 2.

¢ Only change the Baud Rate.
/p=115200, , ,.

e Must input “, ”.

/Save=P1

P1=File name

Assign the path and the file name to
save returned codes.

If a specified path directory does not
exist, it will be generated automatically.
A default file name “Result.txt” will be
taken as the current path when this
command is not used or the parameter
is empty.

Example: /Save=C:\test\result1.txt

Find the return codes table below for
the corresponding messages.

/IP=P1

P1=IP address

Assign Ethernet IP address. When this
command is used, it means to
communicate via Ethernet, which
cannot be used with /C command.

Example: /IP=192.168.1.5

/T=P1,P2

P1=Source file
P2=Target file

Convert the file format between DVZ
and DUP. When using this command,
other commands would be invalid. This
command is supported by DVP series
only.

NV=P1

P1=Name of the file

to

Verify PLC program. This command is
supported by DVP series only.
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Command Parameter Functions
verify with PLC Example: /V=test.dup
program.
Command Parameter Functions
Set the station number for
communication with PCs. For example,
/STN=P1 P1=Station number set /STN=5 to communicate with the

PLCs, which station number is 5. If the
command is omitted, message would
be sent via broadcast communication.

/SetPLCSTN=P1 | P1=Station number

Change station number of a PLC. For
example, set /SetPLCSTN=5 to change
the station number of the PLC to 5.
This command is supported by DVP
series only.

P1= The save as
DUP file name

P2= The password
to

verify
P3= The verify ID

P4= Whether to
back up the device
(N: No, Y: Yes)

/1B=P1,P2,P3,P4

Read the PLC program as well as the
device data and save as DUP files.
This command is supported by DVP
series only.

Example:

e There’s no password and ID in the
PLC. Device backup is not required.
/B=p1.dup,,,N

e There’s no ID in the PLC but with
password-lock. Device backup is
required.

/B=p1.dup,pw99,,Y
If P4 is blank, the default setting is to
back up the device.

P1= The target
DUP file name

P2= The source
project file name
(dvplisp)

P3= Source register
file (dvl)

P4= Source file
register (wft)

/BP=P1,P2,P3,P4

Backup the specified project file in DUP
file format. The input values of P1 and
P2 are required, but P3 and P4 can be
omitted. This command is supported by
DVP series only.

For example, save test.dvp backup as
out.dup.

/BP=out.dup,test.dvp
/BP=d:\dir\out.dup,d:\dir1\test.dvp
The specified directory would be
automatically created if it does not

exist, while the existing file would be
overwritten.

DIADesigner V1.13.0

612



A AELTA Chapter 16: Auxiliary Tools

Example

e Download test.dup to PLC.AS332T and run PLC with the default value of
communication setting (9600, 7, e, 1) via COM port1.

o File directory under the current path: "PLC CARD.exe" /PLC=AS332T
/F=test.dup /RUN /C=1

o File directory under the appointed path: "d:\temp\PLC CARD.exe"
/PLC=AS332T /F=d:\temp\test.dup

o /RUN/C=1
e Stop PLC AS324MT via Ethernet.
"PLC CARD.exe” /IPLC=AS324MT /Stop /IP=192.168.1.1

e Ex3: Change the station number of PLC to 2 via COM port 1. The station

number is originally set to 1.
"\PLC CARD.exe" /PLC=SS2 /C=1 /STN=1 /SetPLCSTN=2

Return Codes and Corresponding Messages

Code Message
1 Finish!
2 Timeout!
3 The PLC type does not match!
4 DUP File is error!
5 Communication port has been used or not this port!
6 Cannot open file
7 Command is incorrect!
8 Command H is incorrect!
9 Command P is incorrect!
10 Station number is incorrect!.
11 COM port number is incorrect!
12 Command R is incorrect!
13 Baud rate is incorrect!
14 Data bits is incorrect!
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Code Message
15 Parity is incorrect!
16 Stop bits is incorrect!
17 Command STOP is incorrect!
18 Command V is incorrect!
19 Password Locked!
20 Can't get correct program!
21 Can't get actuating code in the PLC for comparison!
22 Reserved.
23 Command C is incorrect!
24 Command B is incorrect!
25 Command Lock is incorrect!
26 Command UnLock is incorrect!
27 Password Verification Failure!
28 Failed to save the backup file!
29 Locked. Please remove first!
30 Command IP is incorrect!
31 Can't get actuating code in the PLC to read!
32 Can't get correct PLD ID status!
33 PLC ID compare failure!
34 Communication error!
35 Downloads have reached the limit!
36 Machine not support!
37 Read PLC failure!
38 Write PLC failure!
39 Command failure!
40 Command PLC is incorrect!
41 The command has been cancelled by users.
42 Command STN or SetPLCSTN is incorrect!
43 Command BP is incorrect!
44 The version of EasyDownload is incorrect!
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16.11.4 Create Auto Download Executable File

Transfer the backup file to another computer through the Create auto download

execution file function of CARD Utility and directly execute the executable file for

backup or restoration without installing or opening DIADesigner software.

Follow these steps to create an auto download-executable file.

To create an auto-download executable file

1.

2.

3.

In Project Explorer, add a device, and double-click Device > Auxiliary >
CARD Utility.

In the CARD Utility dialog, click Tools > Create auto download execution file.

CARD Utility X

¥ Communication Setting
Language English

Create anto download exectuion file

- Choose PLC Series

Please choose the PLC series.
Controller Type
DVP -
PLC Type
ES3(TEC) -

Next >

COMMGE: Undefined Driver

In the Create auto download execution file dialog, set Please assign the
path to save the auto download execution file, Please assign the path of

the backup file, and the Auto download communication option.

Note: If selecting Use communication setting of the right window to
download (Preset protocol) for Auto download communication option, the
communication settings on the right are used for communication when restoring
the backup file; if selecting Show communication setting window every time
before downloading, the communication method can be set again according to

the field situation when executing the executable file.
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Create aute downlead execution file

Please asign the path to save the auto download execution fle
C-\Users KERRYFANG Documents' AuteDewnload ese

Please asign the path of the backup file
(CUsers' KERRYFANG Documents' AUTOEXEC. dup

‘Auto download communication option
{* Use communication setting of the right window to download (Prest protocol)

¢ Show communication setting window every time before downloading

Create Close

Please set the protocol to download every time:

Communication Selection |COM Port -
COM port COM1
COM1
Station Address 0 -
‘Communication Protocol
BaudRate | 9600 v
Data Length
* Thits " 8bits
Panty
Defaul
€ Nome " 0dd & Even et
Stop bit
& 1bit " 2bit

Click Create.

The executable file is created on the specific path. Double-click the executable
file to perform backup or restoration.
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Chapter 17: Other Functions

DIADesigner V1.13.0

617



A AELTA Chapter 17: Other Functions

17.1 Find and Replace

You can find text objects in DIADesigner with the help of Find feature and replace
the texts with the help of Replace feature. There is also a batch replacement

register, which can be used as a batch replacement register function.

The scope of implementation of batch replacement register function is as follows.

Program POU (including LD, ST, SFC language) and local variable table

Function block POU (including LD, ST language) and local variable table

Global Variable Table

e DUT — Structure and Enumeration and Union.

The Find and Replace function can be used in following contexts.
e POU - LD, ST, SFC, C Programs and Local Variable Table

e POU - LD, ST, C Function Blocks and FB Variable Table

e Global Variable Table

17.1.1 Find — POU

Open any POU and click the POU working area or the local variable table to start

Find operation.
Follow these steps to perform a find operation in DIADesigner POU.
To perform a find operation in DIADesigner POU
1. Open a POU.
2. Click Edit > Find and Replace > Find.
Or
Press Ctrl + F keys simultaneously on the keyboard.

Find and Replace dialog appears with Find tab opened by default.
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Find and Replace

Find | Replace | Register Batch Replace

Find what: v
Lock in: Current Tab v
Look at All v
Direction
Up

@ Down

Find Option
Match Case
Match Wheole Word
Use Regular Expressions

Wildcards

The following table describes the functions available in the Find tab in Find and

Replace dialog.

Function Description
Ei Enter the object name which is searched for, or select an
ind what . .
object which has been searched.
Select the area to look into. Available options are:
e Current Tab: Find current tab open in working area.
L . e Current Device: Find all POUs that belong to current
ook in . .
focus device in Project Explorer.
e Current Project: Find POU of every device in the project.
Note: The default value is Current Tab.
Look at Search All, Variable Name, and Instructions.
Match Case Click to select the matching case search.

Match Whole Word | Click to select the whole word case search.

Use Regular Click to use the regular expressions. (Refer to the related
Expressions technical documents for more information.)

Click to use the wildcard expressions. (Refer to the related

Wildcards technical documents for more information.)

Direction - Up Click to select among previous instances.

Direction - Down | Click to select among instances after the present instance.

Find Next Click to find the next instance.

Find All Click to find all the instances.
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Follow these steps to perform a search on the Find and Replace panel.
To perform a search on the Find and Replace panel

1. Enter the text to be searched in the Find what field, select the options and

directions as per your requirements.

2. Click Find Next or Find All to open Search Results dialog that displays all the

occurrences of the text in search.

You can also directly right-click the Variable in the program area, and then click Find
All Reference in the context menu to find out all the locations where this variable has

been used in the project.

Search Results
. I .
@ Var2 Find All "Var1 : — , '
| == Controller_1 Pou_1 #1378 (1) Varl AT M100: BOOL;

I P ! - Controller_1 Pou_1 $825 (1) Var1
® Go To Vanable Table

| >¢ Fina A Rererence |
[® Instruction Manual F1 \

17.1.2 Replace — POU

Follow these steps to perform a replace operation in DIADesigner POU.
To perform a replace operation in DIADesigner POU
1. Open a POU.
2. Click Edit > Find and Replace > Replace.
Or
Press Ctrl + H keys simultaneously on the keyboard.

The Find and Replace dialog appears with Replace tab.

DIADesigner V1.13.0

620



£\ NELTA

Chapter 17: Other Functions

Find and Replace

Find

Replace

Find what:
Replace with

Look in: Current Tab

Look at All
Direction
Up
® Down

Find Option
Match Case
Match Whole Word
Use Regular Expressions

Wildcards

Register Batch Replace

The following table describes the functions available in Replace tab in the Find and

Replace panel.

Function

Description

Find what

Enter the object name which is searched for, or select an
object which has been searched.

Replaced with

Enter the object name which is replacing the searched text in
this operation.

Select the area to look in. The available options include:
e Current Tab: Find current tab open in working area.
e Current Device: Find all POUs that belong to current focus

Look in device in Project Explorer.
e Current Project: Find POU of every device in the project.
Note: The default value is Current Tab.
Look at Search All, Variable Name, and Instructions.
Match Case Click to select the matching case search.

Match Whole Word

Click to select the whole word case search.

Use Regular
Expressions

Click to use the regular expressions. (Refer to the related
technical documents for more information.)

Wildcards

Click to use the wildcard expressions. (Refer to the related
technical documents for more information.)

Direction — Up

Click to select among previous instances.

Direction — Down

Click to select among instances after the present instance.
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Function Description
Find Next Click to find the next instance.
Replace Click to replace the current instance.

Replace All Click to replace all the instances.

Follow these steps to perform the replacement operation on the Find and Replace

panel.
To perform the replacement operation on Find and Replace panel

1. Enter the text to be searched in the Find what field, select the options and

directions as per your requirements.
2. Click Replace or Replace All.

Search result(s) is replaced by the button clicked in the Replace tab.

17.1.3 Batch Replacement Register

You can open the POU and click the editing workspace or the local variable table,

and then perform the batch replacement operation.

Follow these steps to perform batch replacement register operation in the POU of

DIADesigner.
To perform batch replacement register operation in the POU of DIADesigner
1. Open POU.

2. Open Find and Replace panel, and click Register Batch Replace tab to open
Find and Replace dialog with Register Batch Replace tab.
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Find and Replace

Lookin:

®

Find Register

Find | Replace | Register Batch Replace

Current Tab e

Replace Register

The following table describes the functions of the Register Batch Replace tab.

Function / Icon

Description

The supported replacement ranges are as follows:

Inquire e Current tab
Note: The current tab is the default value.
® Click this item to add setting Find Register and Replace

Register.

(]

.‘I
b

Click this item to delete the set Find Register and Replace
Register.

Find Register

Enter the search register.

Replace Register

Enter the register to replace.

Consecutive Enter the number of registers to replace.
Number
Clear All Clear all Find Register and Replace Register items.
Replace the Find Register content with the Replace
Replace All Register content. (The replacement quantity varies

according to the setting of Continuous Counts.)

Follow these steps to perform the replacement operation on the Batch Replace

Register tab.
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To perform replacement operation on Batch Replace Register tab

1. Click Add.
Find and Replace B ox
Find | Replace | Register Batch Replace
;::v@
®
Add (Insert) Replace Register G

2. Enter the Register to search in the Find Register column.

Find Register  Replace Regis... Continuous Counts

X DO 1

3. Enter the Register to replace in the Replace Register column.

Find Register  Replace Regis... Continuous Counts

I DO D100| 1

4. Set the number of Registers in the Continuous Counts column.

Find Register  Replace Regis... Continuous Counts

1 DO D100 2 [S

Note: The maximum input limit for the Continuous Counts field is 999.

5. Click Replace All.

Clear All Replace All

6. Click OK to complete the replacement.

. Replace completion!!
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If a batch is executed to replace the registers, all searchable registers will be

replaced.
11
™ MoV
I r M
o] pro
B
(711 -0
| | "
=g =l

17.2 Bookmark

Bookmark is used in a POU to mark the location(s) — a line in a Structured Text or a
Network in Ladder Diagram POU. Bookmark function is similar to a bookmark which
a reader inserts in a book to remember the page the reader has to open or the pages

where some important read out are located.
Perform the following actions with Bookmarks.

e Create Bookmark

Go to Next Bookmark

Go to Previous Bookmark

Delete Bookmark

Clear All Bookmarks

All the Bookmarks created appear in the Bookmark dialog. POU in which
Bookmarks are created are shown in a tree structure and all the Network names with
Bookmarks are shown in the branch level. Open Bookmark dialog from View >

Bookmark in the menu bar.
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17.2.1 Bookmark in Ladder Diagram (LD) POU

In Ladder Diagram POU, the bookmark is located at the line number header on the
left (the blue area in the figure below). The following figure is an example of a

bookmark in a LD Language.

H

0.0 Yoo

—{/—Cs

The subsequent chapters will describe the actions, such as adding, moving, and

deleting bookmarks.

17.2.1.1 Create Bookmark — LD POU
Follow these steps to create Bookmark in LD POU.
To create Bookmark in LD POU
1. Select the Network(s) where Bookmark has to be created.
2. Right-click to open the context menu.
3. Click Bookmark > Toggle Bookmark to add the bookmark.
Or
Click Edit > Bookmark > Toggle Bookmark in the menu bar.
Or
Click Toggle Bookmark on the toolbar of the POU dialog to add the
bookmark. The hotkey for the toggling the bookmark is CTRL + F12.

Example: The following figure shows Networks — Network 1 and Network 5 with

Bookmark.
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B oo
hd Previous Next
®
Location Comment
lass Mam Typ A Initial o PGM1
Network
Network
PGM3
PGM4
1 nsert Decimal p 100% [v| ——t -+
1 |G A
Mo w1
7= o
2 |8
X0.0 Yoo
—/—CsD
3 H
M0 ¥0.1
o)
M20 Y01
—f (0
H
’ x10 X1 Yi.0
—/— = D

17.2.1.2 Next Bookmark in Tab — LD POU

Follow these steps to navigate to Next Bookmark in Tab in an LD POU.

To navigate to Next Bookmark in Tab in LD POU

1. Select the Network with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Next Bookmark in Tab to move to the next bookmark.
Or
Click Edit > Bookmark > Next Bookmark in Tab in the menu bar.

Or

Click Next Bookmark in Tab on the toolbar of the POU dialog to move to the

next bookmark location. The hotkey for moving to the next bookmark location is
ALT + F12.
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HDra~di +~2"DRE"R A B~ -z
= '
' ump
5¢ Enable / Disable Selected Networks CirlShiftsE
3 Label Ctrl«Shift=8

S

= Lt CtrleX
D Copy CtrdsC
= Paste CirdsV
i & Delete De
I Bookmark 'I 8 Toggle Boskmark Cerd+F12
H :" Previous Bookmarkin Tab Alr+Shift=-F12
3 Next Bookmark in Tab aF12_ |
3 'E |‘( Clear All Bookmarks in Tab
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’g —1/ .l—"‘( s ) = #
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Note: Select the Bookmark in the Bookmark Manager, and click Enter on the

keyboard to edit the Bookmark.

17.2.1.3 Previous Bookmark in Tab - LD POU

Follow these steps to navigate to Previous Bookmark in Tab in an LD POU:

To navigate to Previous Bookmark in Tab in LD POU

1. Select the Network with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Previous Bookmark in Tab to move to the previous

bookmark. or

Click Edit > Bookmark > Previous Bookmark in Tab in the menu bar.

Or

Click Previous Bookmark in Tab on the toolbar of the POU dialog to move

to the previous bookmark. The hotkey for moving to the previous bookmark

location is ALT + Shift + F12.
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17.2.1.4 Delete Bookmark — LD POU

Follow these steps to delete the Bookmark(s) in an LD POU.

To delete Bookmark(s) in LD POU

1. Select the Network(s) where Bookmark is / are created.

2. Right-click to open the context menu

3. Click Bookmark > Toggle Bookmark to delete the bookmark

Or

Click Edit > Bookmark > Toggle Bookmark in the menu bar.

Or

Click Toggle Bookmark on the toolbar of the POU dialog to delete the
bookmark. The hotkey for deleting the bookmark is CTRL + F12.
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17.2.1.5 Clear All Bookmarks in Tab — LD POU

Follow these steps to delete all the Bookmarks in an LD POU.

To delete all Bookmarks in LD POU

1. Right-click to open the context menu

2. Click Bookmark > Clear All Bookmarks in Tab to delete all the bookmarks.
Or
Click Edit > Bookmark > Clear All Bookmarks in Tab in the menu bar.
Or

Click Clear All Bookmarks in Tab on the toolbar of the POU dialog to delete

all bookmarks.

T}ﬁ L]
Sl

Note: You can click the Bookmark location in the Bookmark tab to navigate to the
Bookmark as shown in the following figure. Double-click the Network name below

Location in the Bookmark dialog to navigate to the respective Bookmark.

Controler_1 PGM1 * N Eookmark
o]

ToolBox Libwary | Soakmark
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In Structured Text POU, the bookmark is located at the line number header on the left
(the blue area in the figure below). The following figure is an example of a bookmark

in ST Language.

= = |IFE REPEAT WHILE FOR CASE

1 =] IF {M10 OR M11) THEN
< 2 ) M12 = TRUE;

- DO:=D0+1;

a4 ELSE

5 M12 -= FALSE;

& END_IF;

The subsequent chapters will describe the actions, such as adding, moving, and

deleting bookmarks.

17.2.2.1 Create Bookmark — ST POU

Follow these steps to create Bookmark(s) in an ST POU.

To create Bookmark(s) in ST POU

1. Select the line where Bookmark has to be created.

2. Right-click to open the context menu.

3. Click Bookmark > Toggle Bookmark to add the bookmark.
Or
Click Edit > Bookmark > Toggle Bookmark in the menu bar.

Or

Click Toggle Bookmark on the toolbar of POU dialog to add the bookmark.
The hotkey for the toggling the bookmark is CTRL + F12.

— 3 - g = )l e =

ris
4 y' i = "~ Y

(=] IF (M10 OR M11) THEN

| 12 := TRUE;
3 \ =D0+1;
g 4E

M12 := FALSE;
END_IF;

u)

=| IF (M10 OR M11) THEN
| M12 := TRUE;
D0:=D0+1;
ELSE
M12 := FALSE;
END_IF;
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Example: Line number 2 and line number 10 are bookmark positions. It can be
observed that in addition to displaying the bookmark icon in the line number
header of the structured language, the bookmark manager on the right side also

displays all the bookmark positions marked by the POU.

x - Bookmark
v Previous MNext
Location Comment
Class MName Type Address Initial val Commen 4 Controller 1 PGM2
3 Line:2 M12 Value
Line:10 D100 Value
=) [#) -3 =3 [, Decimalplace |3 | | 100% |v _._I IIIIII +
1 =| IF {M10 OR M11) THEN
24 M12 := TRUE;
DO=D0+1;
4 ELSE
5 M12 = FALSE;
END_IF;
8 —| CASE D100 OF
9 :DO -
-# :D0
:D0
2 :DO -
3 ELSE
15 =| IF M100 THEN
16 D100 = 0;
17 DO = 0;
18 EMD_IF;

END_CASE;

Note: Select the Bookmark in the Bookmark Manager, and click Enter on the

keyboard to edit the Bookmark.

17.2.2.2 Next Bookmark in Tab — ST POU

Follow these steps to navigate to Next Bookmark in Tab in an ST POU.

To navigate to Next Bookmark in Tab in ST POU

1. Select the line with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Next Bookmark in Tab to move to the next bookmark.
Or

Click Edit > Bookmark > Next Bookmark in Tab in the menu bar.
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Or

Click Next Bookmark in Tab on the toolbar of POU dialog to move to the

next bookmark location. The hotkey for moving to the next bookmark location is

ALT + F12.

o &l
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17.2.2.3 Previous Bookmark in Tab — ST POU

Follow these steps to navigate to Previous Bookmark in Tab in an ST POU.

To navigate to Previous Bookmark in Tab in ST POU

1. Select the line with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Previous Bookmark in Tab to move to the previous

bookmark.

Or

Click Edit > Bookmark > Previous Bookmark in Tab in the menu bar.

Or

Click Previous Bookmark in Tab on the toolbar of POU dialog to move to

the previous bookmark. The hotkey for moving to the previous bookmark location

is ALT + Shift + F12.
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= = |IF REPEAT WHILE FOR CASE Insert Decimal Place: 3 100 % W[ o
1 ~| IF d<e THEN
2 f=1;
3 ELSIF d=e THEN®— — — _ __
f=2; T
: ELSE - o
B f=3;
7 END_IF; e
B =] IF d<e THEN ™~
-
9 f=1; N,
10 ELSIFd=eTHEN ~
11 f-=2: . 7 S
12 EISE  \(}) ; L
: o 4 Cut Ctrl+X \\
14 END_IF; D Copy Ctri+C \
; %
: Paste Ctri+V \
& Delete Del \\
ve Add/Delete Block Comment Ctrl+Shift+Q A
_ = Add/Delete Line Comment Ciri+Q | \
jark v. T B AL & el 5 |
®2M | Clear! Pl Bookma . l ! % Toggle no:’;(mau Crl+F12 |
Pr @ -:1 Previous Bookmark in Tab Alt=Shift+F12 .
_';. Mext Bookmark in Tab Alt+F12 '?\
tasks e @
| ~b Clear All Bookmarks in Tab |
3 Instruction Wizard l

17.2.2.4 Delete Bookmark — ST POU

Follow these steps to delete the Bookmark in an ST POU.

To delete Bookmark in ST POU

1. Select the line where Bookmark is created.

2. Right-click to open the context menu.

3. Click Bookmark > Toggle Bookmark to delete the bookmark.

Or

Click Edit > Bookmark > Toggle Bookmark in the menu bar.

Or

Click Toggle Bookmark on the toolbar of POU dialog to delete the
bookmark. The hotkey for deleting the bookmark is CTRL + F12.

=4 £ =3 =3 ™ &9 ?
1 [=] IF {(M10 OR M11) THEN
2 12 := TRUE;

3 ‘\ =D0+1:

M12 := FALSE;
END_IF;

T T - |

o

= = [P - () LS =
| IPj 4 4 4 4 i

[ TV N =

[, ' <%

oh

[=] IF (M10 OR M11) THEN
| M12:=TRUE;
DO:=D0+1;
ELSE
M12 = FALSE;
END_IF;
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17.2.2.5 Clear All Bookmarks in Tab — ST POU

Follow these steps to delete all the Bookmarks in an ST POU.

To delete all Bookmarks in ST POU

1. Right-click to open the context menu.

2. Click Bookmark > Clear All Bookmarks in Tab to delete all the bookmarks.

Or

Click Edit > Bookmark > Clear All Bookmarks in Tab in the menu bar.

Or

Click Clear All Bookmarks in Tab on the toolbar of POU dialog to delete all

the bookmarks.

300 D ooy Crrlal
? 5 ot Delese Bock Comment
% G Dpiess Ling Commant | o "
308 Tt
g 2

MLD THEN

Note: You can click the Bookmark location in the Bookmark tab to navigate to the

Bookmark as shown in the following figure. Double-click the Line name below

Location in the Bookmark dialog to navigate to the respective Bookmark.

- Bookmark

DIADesigner V1.13.0

635



A AELTA Chapter 17: Other Functions

17.2.3 Bookmark in C Language

In C POU, the bookmark is located at the header of the line on the left (the blue area

in the figure below). The following figure is an example of a bookmark in C Language.

I DO-WHILE WHILE FOR SWITCH By [ [3 [%
< 1 & _varl:=100;

C_var2:=200;

4
5 C_var3:=300;

The subsequent sections describe the actions, such as adding, moving, and deleting

bookmarks.

17.2.3.1 Create Bookmark — C POU

Follow these steps to add bookmarks in C language.

To add bookmarks in C language

1. Select the row position to add a bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Toggle Bookmark to add the bookmark.
Or
Click Edit > Bookmark > Toggle Bookmark in the menu bar.
Or

Click Toggle Bookmark on the toolbar of POU dialog to add the bookmark.
The hotkey for the toggling the bookmark is CTRL + F12.

= IF DO-WHILE WHILE FOR SWITCH = |IF DO-WHILE WHILE FOR SWITC

\ Mar_0=333; 1 C_Var_0=333;
@_1— E ||’ C_Var_1=444;
C_Var_2= 5 C_Var_2=555,

C_Var_3= 7 C_Var_3=666;

Example: Line number 1 and line number 7 are the bookmark locations. The
Bookmark Manager on the right displays all the bookmark locations marked by
the POU.
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F DO-WHILE WHILE FOR SWITCH

Note: Select the Bookmark in the Bookmark Manager, and click Enter on the

keyboard to edit the Bookmark.

17.2.3.2 Next Bookmark in Tab — C POU

Follow these steps to move to Next Bookmark in Tab in C language.

To move to Next Bookmark in Tab in C language

1. Select the line with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Next Bookmark in Tab to move to the next bookmark.

Or

Click Edit > Bookmark > Next Bookmark in Tab in the menu bar.

Or

Click Next Bookmark in Tab on the toolbar of POU dialog to move to the

next bookmark location. The hotkey for moving to the next bookmark location is

ALT + F12.
= IFE DO-WHILE WHILE FOR SWITCH
% & C_Var_0=333; g A
2 . ;
7 C_Ver_1=444; - _F cut CtrleX
5 C_Ver_2=555; O Copy crlC
6 - = Paste Ctrl+V
7 C_Var_3=666; @ Delete Del
q - ha
C_' \ # Add/Delete Block Comment Ctrl +Q
1': 1 =/ Add/Delete Line Comment 2Jh+a
11 M Toggle Bookmark I Ctrl+F12 | E _Bookmark
12 3 Previous Bookpark in Tab Alt+5Shift=F12

| = Next Bookmark in Tab at-Fi2 |
~k Clear All Bookmarks in Tabfszass
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17.2.3.3 Previous Bookmark in Tab - C POU

Follow these steps to move to Previous Bookmark in Tab in C language.
To move to Previous Bookmark in Tab in C language

1. Click the line with Bookmark.

2. Right-click to open the context menu.

3. Click Bookmark > Previous Bookmark in Tab to move to the previous

bookmark.

Or

Click Edit > Bookmark > Previous Bookmark in Tab in the menu bar.

Or

Click Previous Bookmark in Tab on the toolbar of POU dialog to move to

the previous bookmark. The hotkey for moving to the previous bookmark location
is ALT + Shift + F12.

= IFE DO-WHILE WHILE FOR SWITCH
14  C Var 0=333%~
3 l
~
] C_Var_1=444; N
4 A Y
: C_Var_2=555; \
6 \
7 &  CVar_3=665; ” \
- =
- LI I S CirleX
10
1 : D copy Ctrl+C
12 / = Paste Ctrl+V
/ C Delete Del
7 7 Add/Delete Block Comment Cirl+Shift+Q ‘)
R /7 = Add/Delete Line Comment Ctrl+Q / \3;
= 7
b TDggeE-oo(rﬂarL/\i} #  Cul+F12 £ _Bookmark 'I
3 Previous Bookmark in Tab Alt+Shift+F12
3 MNext Bookmark in Tab Alt+F12
+p Clear All Bookmarks in Tab

17.2.3.4 Delete Bookmark

Follow these steps to delete bookmarks in C language.
To delete bookmarks in C language

1. Select the line position and delete the bookmark.

2. Right-click to open the context menu.
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3. Click Bookmark > Toggle Bookmark to delete the bookmark.

Or

Click Edit > Bookmark > Toggle Bookmark in the menu bar.

Or

Click Toggle Bookmark on the toolbar of POU dialog to delete the
bookmark. The hotkey for deleting the bookmark is CTRL + F12.

= IFE DO-WHILE WHILE FOR SWITCH
1# C Var_0=333;

6
3 <_Var_1=444;

4
C_Var_2=555;
6
C_Var_3=666;

»

= IF DO-WHILE WHILE FOR
1 C_Var_0=333;

3 C Var_1= :
4

C_Var_2=555;
3

C_Var_3=666;

SWITCH

17.2.3.5 Clear All Bookmarks

Follow these steps to delete all the bookmarks in C language.

To delete all bookmarks in C language

1. Right-click to open the context menu.

2. Click Bookmark > Clear All Bookmarks in Tab to delete all the bookmarks.

Or

Click Edit > Bookmark > Clear All Bookmarks in Tab in the menu bar.

Or

Click Clear All Bookmarks in Tab on the toolbar of POU dialog to delete all

the bookmarks.

[ ’.f
s -
oo :
» —
=) s
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Note: In the Bookmark Manager dialog, double-click any bookmark location, and it

will immediately move to the bookmark location.

1s

%

= IF DO-WHILE WHILE FOR SWITCH

C_Var_0=333;
C_Var_1=444;

C_Var_2=555;

17.3 Print

Go to the function menu File > Print, or click

on the standard toolbar to

execute the print function of the current page.

File

Edit View Operation

-

8 1= (0 O &2

o)

W/ ¥ I L

Mew Project Ctrl+N
Open Project Ctrl+0
Open Example Project
Close Project Ctrl+W
Save Project Ctrl+5
Save As Project

Print

Project Migrate

Eit Alt+F4

Recently Opened Projects

File

Edit View Operation Tool

HBEE a5

Print

Note: When the execution page does not support print function, the print item will be

grayed out and cannot be clicked.
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17.3.1 Print Form Page

When the page used is the global / regional variable table, job management,
positioning planning table, register notes, register usage status, etc., click Print and

the following preview print window appears.

2] Print Preview -0
mA U= MmB el > QAQ-R BFE B,
aetive ]| Name pe Bvent Interval (mg) |Unit [priorit -
g (0) g 0
O heeling (1) |Freewheeling 1
Freewheeling (2) |Freewheeling 2
heeling (3) |Freewheeling 3
heeling (4) |Freewheeling 4
Freewheeling (5) |Freewheeling 5
Freewheeling (6) |Freewheeling 6
heeling (7) |Freewheeling 7
Freewheeling (8) |Freewheeling g
Freewheeling (9) |Freewheeling 9
Freewheeling (... [Freewheeling 10
Freewheeling (... |Freewheeling 1
Freewheeling (... |Freewheeling 12
Freewheeling (... [Freewheeling 13
Freewheeling (... |Freewheeling 14
Freewheeling (... |Freewheeling 15 M

The following figure shows an icon toolbar in the Print Preview dialog to edit the

print screen.

= A U= Maeld P M AQ-A B &l: B-=-

The following table describes the toolbar functions.

Icon Description

!“ Open print file.

F‘ Save this printed page as a file.

g Show file thumbnails.

i'i Search the content of the printed document.
Confirm page setting and print.

EL U_se the system default printer and the default layout to print
directly.
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Icon Description
@ Document layout adjustment setting.
|4 The screen jumps to the first page of the document.

The screen jumps to the previous page of the document.

The screen jumps to the next page of the document.

The screen jumps to the last page of the document.

Reduce the display screen.

Select the display aspect ratio.

Enlarge the display screen.

Choose how many pages to display at the same time.

Set whether to display different pages at the same time when
scrolling the screen.

Export files in set format.

X |65|00|| 20 0 | v

Use E-mail to send the formatted file.

N5

Insert watermark.

17.3.2 Print Graphics Page

When the page used is network view, hardware configuration, custom data type, LD

program, ST program, SFC program, C POU, etc., click Print to open Print Preview

dialog.
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@Document’—Preview - B x
M f—
==] X
Print Quick Page Zoom Zoom Zoom |Best| Close
print setup In Out - Fit
Print Zoom Close
e

H ‘\'

Page1af1| A —1F—

The following figure shows an icon toolbar in the Print Preview dialog to edit the

print screen.

i S
= e X
] *
Pnnt Quick Page | Zoom Zoom Zoom |JBestS | Close
print setup In Cut - Fit

Print Zoom Cloze

The following table describes the toolbar functions.

Function Description
E' Specify page setting and print.
Print
Use the system default printer and the default layout to print
[ directly.
Quick
print
I
o Adjust the file page setting.
Page
setup
Enlarge the display screen.
Loom
In
Reduce the display screen.
Zoom
Out
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Function Description

Select the display aspect ratio.

Zoom

Click to automatically zoom to display the full page.

Best
kit

)4 Close the screen and choose whether to save the setting.

Close

17.4 Download the Project with Delta HMI via USB or SD
Card

Note: This function requires a specific firmware version. For more information,

contact the relevant contact window of DIAStudio.

In addition to downloading the project through the software interface, save the

project file in a USB or SD card, and use the HMI to download the project file.

The file format supported by the USB or SD card is "device name.diaobj", and the

generation method is as follows.

1. Compile Project

Compile the project before archiving and confirm that the compile is error-free.
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G DIADesigner - Adv. - Project21

File Edit View Operation Tool Window Guide
JohD @ = LB Gt 4 E'ﬂ
3 x

x

Error List
Compile ~| @ 0Fmors | /A0 Waming | @ 2 Messages | ™ Clear Al

Compile complete : 0 Error, 0 Warning

ms,sm,mas‘fps.m Offine ASIHMTA

2. Project Archive

After compiling, do the project archive action to generate a file with the extension
name diaobj in the corresponding device folder under the project archive path
(currently only supports AS100, AS200, and AS300 series controllers), and place
the file on the USB or SD card. Use DIAScreen with HMI to do project download
actions. Refer to DIAScreen User Manual for the detailed process of downloading

the project via USB or SD card via Delta HMI.

|| Controller_1.adedt
__| Controller_1.diahwcfg

|| Controller_1.diacbj

| | Controller_1.dpnt
|| Controller_1.inivals
|| Controller_1.mt

|| Contraller_1.plc
|| Controller_1.prog

17.5 Option

To open Option dialog
¢ Click Tool > Option on the toolbar.
The Option dialog has the following setting pages.

e Project Setting
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e Environment Setting

e Programming Setting

After making any changes,

e Click OK to save the changes.

e Click Close to discard the changes.

e Click Default to restore the default value.

17.5.1 Project Setting

The following table lists the settings with their description in Project Settings page.
Option — 0O x

4 Project Settings v Auto-load Previous Setting o

General Settings | Detect the Force On/Off status and prompt to release when the software switch between online/offline mode o
4 Environment Settings . X
i /| Generate Backup File(bal)
General Settings
Progr ing Settings . : -
4 Programming Setting Maximum backup file quantity: 1 |v
Compiler Settings

Programming
Edit Auto-save Project

Variable Table

Minutes

Project Migrate Setting o

Show text encoding.

Default OK Cancel

0 Auto-load Previous Setting

Function Description

If selected, a project which was edited last and which was
not closed is opened automatically whenever the software
is started.

Auto-load Previous
Setting
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@ Detect the Force On/Off status and prompt it to release when the software switch

between online/offline mode

Function

Description

Detect the Force On/
Off status and prompt
to release when the
software switch
between online /
offline mode

If selected, when switching to the online or offline mode, if
will force do display the On / Off status and a release
prompt message pops up.

@ Generate Backup File (.bak)

Function

Description

Generate Backup File

If selected, a backup file is created when saving a project.

(.bak) You can restore it when the disk drive is damaged.
Maximum backup file | Set the maximum backup file quantity.
quantity The value range is 1-10, and the default value is 1.

9 Auto-save Project

Function

Description

Auto-save Project

If selected, the project is saved automatically as per the
set Save Period.

Auto-save before
compile

If selected, the project is automatically saved before
compiling.

Save Period

Set an interval time for the system to automatically save
the project. The default value is 1.

@ Project Migrate Setting

Function

Description

Show text encoding

If selected, the text encoding is displayed when migrating
a project.
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17.5.2 Environment Settings

The following table lists the settings with their description in the Environment

Settings page.
Option - 0 X

4 Project Settings Language:  English ¥
General Setti

X nera H_gg Maximum Number of Tab Window: 20 Y]

4 Environment Settings
General Settings Default View: (@) Basic Designer () Advanced Designer

4 Programming Settings Teoolbar Pattern: () Small icon (@) Large icon

Compiler Settings | Enable product rating reminder dialog

E;:g\ammmq /| Auto-load last closed project
n

Enable Mavigation bar

Wariable Table
Project Tree Setting
Preview
Project1 ~
Font Size 4 Parent1
N e Childt
12 18 4 Parent2
Child2 .
Default OK Cancel
Function Description
Select the interface language of the software.
Language

The default is the operating system language.

Select the maximum numbers of tabs to display
simultaneously.

The value range is 2-20, and the default value is 20.

Maximum Number
of Tab Window

Choose the default starting interface.

Default View The default is Basic Designer.

Choose the display size of the toolbar icon.

Toolbar P
colbar Pattem | ¢ default is Small Icon.

Enable product Set whether to display the product rating reminder dialog
rating reminder | when closing the software.

dialog The default is enabled.

Set whether to automatically load the last closed project
when opening the software.

The default is enabled.

Auto-load last
closed project

Enable Navigation | Set whether to display the BASIC navigation bar when
bar switching to the ADV page.
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Function

Description

The default is not enabled.

Project Tree
Setting

Set the font size in Project Explorer.
The value range is 12-18, and the default value is 13.

Preview

Preview the effect of the set font size.

17.5.3 Programming Settings

Set the font, color, and so on through the Programming Settings function. The

following table lists the settings with their description in the Compiler Settings page.

Option

General Settings

4 Environment Settings
General Settings

4 Programming Settings
Compiler Settings
Programming
Edit

Wariable Table

Default

- 0 x

4 Project Settings C (C Language)

C compiler optimization options

Level 0 (No optimization)
Level 1 (Moderate optimization)
® Level 2 (Full optimization)

Level 3 (Fuller optimization)

OK Cancel

Function

Description

options

C compiler optimization Choose to spend more compile time optimizing the

compiled code.

The following table lists the functions with their description in the Programming

page.

LD (Ladder Diagram)
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Function Description
. Set the color of text, background, and other content in the
Color Setting ;
LD diagram.
Default Click to restore to the default color.

Preview (Offline) Preview the effect of the offline mode color setting.

Preview (Online) Preview the effect of the online mode color setting.

Operand Fields Set the width of the operand field.

Block Name Set the width of the block.

Preview Preview the effect of the operand and block width setting.

Text Editor

Function Description

Preview (Offline) Preview the effect of the setting for the text editor.

Perform the settings of the text editor, including all text,
Set background color, and so on in the DUT declaration
dialog, ST and C POU

The following table lists the functions with their description in the Edit page.

Option - 0o X

Default Program Input Mode o

User-defined Data Type () Insert
LD Insert

verwrite (@) Auto-load Previous §

e (@ Auto-lo

Ove

ST Insert verwrite (@) Auto-load ng
Maonitor Table Add Insert (@) Auto-load Previou
Online Edit o

| Keep online edit user options.

Default OK Cancel

(1) Default Program Input Mode
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Function

Description

User-defined Data
Type

LD

ST

Monitor Table

Select the edit configuration for keyboard input.

@ Online Edit

Function

Description

Keep online edit user
options

If selected, you can choose actuating code or actuating
code & program when editing in online mode.

The following table lists the settings with their description in the Variable Table

page.

Option

Variable Table

Default

en variable rename

OK Cancel

Function

Description

Auto-show variable
declaration window

If selected, the Add Variable to POU dialog appears
whenever a variable is created.

Show auto-
completion

If selected, when inputting the variables in the program,
the system will list all the set items for the variable, and

you can use the mouse or keyboard to select from the list.
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Function

Description

Automatic refactoring
when variable
rename

If selected, when the variable is changed, the variable in
the program will be replaced automatically.

Missing double quotes
for auto complete initial
value of string data
type when compile

If selected, double quotes will be automatically added to
strings that do not have double quotes in the initial value
field during compilation.

Enable online monitor
mode for variable table

If selected, the variable table can read and write values
and status.

17.6 Password Management

17.6.1 DIADesigner Project

For projects developed by you, DIADesigner also provides multiple protection

mechanisms. The purpose is to ensure that the programs developed by you can be

fully protected. The following is the password protection structure provided by

DIADesigner, in which each password can be set, and you can adopt different data

protection mechanisms according to their needs.

Password Type

Model Character
Limit

Description
AS DVP

DIADesigner
Project

Program ID | "PLC ID" set in the host must

As the authentication
information for the first
check, and when
downloading the project, the
"Program ID" set in the

DIADesigner project and the 4~16 4~8

be the same before the character | character

operation can be performed,
so that it can be used to
restrict specific projects from
being downloaded to specific
hosts only.

POU

It protects the password
function of the POU 4~16 4~16

Password | program, and each POU can | character | character

independently set an
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Password Type

Description

Model Character
Limit

AS

DVP

exclusive password, which
can be used by you to
protect specific project.

Design Tool
Password

To protect various design
data, different models also
provide password protection
for supported design tools,
including E-CAM password
and positioning planning
table password, etc., which
will be introduced in the
chapters of each function.

Note: Refer to Password for
the password of the Position
Plan Table.

4~16
character

PLC ID

PLC

As the authentication
information for the first
check, and when
downloading the project, the
"Program ID" set in the
DIADesigner project and the
"PLC ID" set in the host must
be the same before the
operation can be performed,
so that it can be used to
restrict specific projects from
being downloaded to specific
hosts only.

4~16
character

4~8
character

PLC
Password

The password function is
used to protect the PLC
internal data. You must input
the correct password before
uploading and downloading
the data protected by "PLC
password".

4~16
character

4
character

17.6.2 Program ID and PLC ID

The ID is the authentication information used as the first check. When downloading,

it is set in the DIADesigner project. Program ID and PLC ID set in the host must be

the same for operation. Therefore, the protection mechanism of the ID can be used

DIADesigner V1.13.0




A AELTA Chapter 17: Other Functions

to restrict the project with Program ID set to be downloaded to a specific host. And
the host must set the same PLC ID. When uploading the project, if the host has set
PLC ID, the system requires you to input the correct ID for verification before
uploading the data; and when opening a project with a set Program ID, the system
also requires the correct ID to be entered before allowing it to open, so the ID can be

used as your authorization to access data.

17.6.2.1 Program ID Setting

Select the device you want to confirm in the Project Explorer. Double-click the
Security Setting, and select ID tab. The ID setting dialog appears, and from the
bottom of the window, you can know whether for the currently opened project the

password is set or not.

: -
4 eProject . Password Program ID
1=l Add Device ragram
» A Network Configuration

4 ®AController_1 (AS332T-4) \

& Communication Setting

pagse enter password (4 ~ 16 character)

& Device & Error Information
» & Hardware Configuration

Set
4 % Programming \
& Library Manager Descrintion
» & Global Variable

& User-defined Data Typ Description context: Dynamic display description, where the mouse howver.

i Task Manager

% Program St

0¥ Function Block

C resource Refresh
» D Motion PLC ID: Un-connected

b [%, Commissioning
b % Auxiliary

If the password for the current project is not set, there will be two fields for setting the
password in the dialog. To set the password, input the same password in the two
fields, and click Set. If the function of program ID is already set, there will only be a
field for unlocking the password in the dialog. To unlock the password, directly input

the correct password in this field, and click Set.

The password can only contain English letters, numbers and blanks. English letters
must be case-sensitive; the character limit of the password may be different for
different models. Follow the prompts in the field to set password. When the setting is

completed, the state of the dialog automatically switches.
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Program ID
Please enter password (4 ~ 16 character)
|eccccoee |4— @
Reconfirm
[eececcee | ) @
Set
‘\ﬂ
&
s
Program ID
Please enter password (4 ~ 16 character)
[ecccccoe | [ @
Set
ot
\(2)/

17.6.2.2 PLC ID Setting

Before setting PLC ID, make sure that DIADesigner is connected to the host
normally. Select the device you want to confirm in Project Explorer. Double-click
Security Setting, and select ID tab. The ID setting dialog appears. At the bottom of

the window, you can know whether the current host has set PLC ID.

Project Explorer

4 I Project

= Add Device
» A Network Configuration
4 mmController_1 (AS332T-A)
&% Communication Setting

&f Device & Error Informagipn
¥ g Hardware Co"‘igvra_ﬂj
>
min.

» iz Prog g

Set Set

If the current PLC ID of the project is not set, there will be two fields for setting the ID
in the dialog. To set the ID, input the same ID in the two fields, and click Set. If the
function of PLC ID code is set, there will only be a field for unlocking the ID in the
dialog. To unlock the ID, directly input the correct ID in this field, and click Set. The
ID can only contain English letters, numbers and blanks. English letters must be
case-sensitive; the character limit of the ID for different models may be different.
Follow the prompts in the field to set ID. When the setting is completed, the state of

the dialog automatically switches.

DIADesigner V1.13.0

655



A AELTA Chapter 17: Other Functions

PLCID

Please enter password (4 ~ 16 character)

sy
[eececeee |4—
Reconfirm

[eeececee |‘—~5

Set
A

PLCID

Please enter password (4 ~ 16 character)
™y
[e0eccoee | 4— @

Set
“®

17.6.3 POU Password

DIADesigner allows you to set a unique set of passwords for different programs or
function block POUs. When you want to open a POU protected by a password, the
system asks for the correct password before it can be opened. This function can be
used to add an additional protection mechanism to the project. Refer to Managing a
Program Organization Unit (POU) for the method of setting and unlocking the POU

password.

17.6.4 PLC Password

Before setting the PLC Password, confirm that DIADesigner is connected to the host
normally. Click the device to be confirmed in Project Explorer. Double-click

Security Setting and select Password to open password setting dialog.
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4 [ Projectl
= Add Device
» & Network Configuration
4 0 Controller_1 (AS332T-A)
# Communication Setting
&f Device & Error |"I'_OFIE:SH
b og Hardware Configurs
[}
» <2 Programming
» ) Motion
» E10n1'11i55iol1fng
v A Auxiliary

Controller_1 Security Setting %

Password

PLC Password
@ Please enter password (4 ~ 16 character)

Reconfirm

Enable limit count

Description

Description context: Dynamic display description, where the mouse hover,

If the current PLC password of the project is not set, there will be two fields for

setting the password in the dialog. To set the password, input the same password in

the two fields, and click Set. To set the limit count, check Enable limit count first

and set the number in the field and click Set. If the function of the PLC password is

currently set, there will only be a field for unlocking the password in the dialog. To

unlock the password, directly input the correct password in this field and then click

Set. The set password can only contain English letters, numbers and blanks. English

letters must be case-sensitive; the password limit may be different for different

models. Follow the prompts in the field to set password. When the setting is

completed, the state of the dialog automatically switches.

PLC Password

Please enter password (4 ~ 16 character)

[ ©

Reconfirm

[ Enable limit count 3 8 I

E o

PLC Password

Please enter password (4 ~ 16 character)

Alarm

Remain count 3

Set
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17.7 Comparison Function

17.7.1 Comparison Function Rules

DIADesigner provides a comparison tool for users to compare two DIADesigner
projects on the computer or compare devices in the project. The rules for

comparison are as follows.

o Comparable content includes global variable tables, local variable tables, DUTs,
LD POU, ST POU, C language POU, and C resource files.

o Even if the variable symbol tables have the same contents, they will be judged

as different if the order of variable symbols is different.

o Variables or programs will compare skipped lines of content, as shown below.
The comparison result will determine that there is a difference in the second

variable, and the others are the same.

< ~ Accepted the Selected Single Difference

Current Project Compared Project
Class Name Data Type Address Class Name Data Type Address
VAR Var_1 BOOL VAR Var_1 BOOL
v [JVar Var_4 BOOL v
VAR Var_2 BOOL VAR Var_2 BOOL
VAR Var_3 BOOL VAR Var_3 BOOL

e If no device is added to the current project or the target comparison project,
comparison is not allowed.

o There may be multiple devices in the project. If the devices in the current project
and the compared project have the same name but different models, they
cannot be compared.

o If the project or content is password protected, you will need to enter the
password during the comparison process before continuing to comparison.

o Forread-only nodes, such as CANopen variable tables, differences will be
displayed, but changes are not allowed.

e While the comparison function is in progress, any other editing functions and
online functions cannot be used.

o In Comparison Differences dialog, you can only operate the toolbar buttons to

change the current project, and you cannot directly edit the content.
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17.7.2 Project Comparison

When you want to compare the currently open project with other saved projects,

follow these steps to compare.
To compare projects
1. Click Tool > Comparison in the menu of the current project.

2. Select Project Comparison in Project Comparison dialog, and then click to
select the path of the target project. Check the comparison options if necessary to
decide the sorting method for comparison and click OK to start project

comparison.

Project Comparison X

Compare the Current Project

® Project Comparison

Device Comparison

Comparison Option

Sorting by device name before comparison

Sorting by node name within a device before comparison

OK Cancel

3. Open the Compare Differences dialog. The left side is the current project, and
the right side is the compared project. The difference between the two is
represented by color. Red is the node with differences between the two projects,
green is the node added to the current project, and blue is the node deleted from

the current project.
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Project Comparison - Differences X

v

Current Project

4 [ [Controller_1 (AS232T-A) |

4 </ Programming
Q Library Manager Detailed comparison is not supported
4 Global Variable
CANopen_Tag_Table
EIP_Produced_Tag_Table
EIP_Consumed_Tag_Table
C_Tag_Table
OPC UA_Tag_Table

000008

<

User-defined Data Type
& DUT1
f"‘ Task Manager Detailed comparison is not supported
4 B9 Program
[ Poul
Pou_2
[ ] Pou3
< >
Comparison Statistics 1 Addition(s) 0 Deletion(s) 6 Change(s)

A

Compared Project

| ~

4 [ [Controller 1 (AS332T-A)

4 < Programming
@ Library Manager Detailed comparison is not supported
4 Global Variable
CANopen_Tag_Table

EIP_Produced_Tag_Table
EIP_Consumed_Tag_Table
C_Tag_Table
OPC UA_Tag_Table
4 AT User-defined Data Type

& DUT1

ﬁ Task Manager Detailed comparison is not supported

4 B8 Program

[ Pout

Pou_2

a0000

4. Click Next and Previous buttons on the toolbar to jump back and forth between

nodes with differences. After selecting a node, click Accepted the Selected

Single Difference to copy the contents of the compared project and paste into the

current project.

. If there is a node in the comparison dialog that you want to confirm in detail,

double-click the node or select the node first and then click Show the Differences

Between the Selected Pair of Objects button on the toolbar to enter the detailed

comparison dialog. The detailed comparison dialog scrolls up and down between

the current project and the compared project to confirm the differences between

the two. Click Next and Previous buttons on the toolbar to jump back and forth

between rows with differences. Select a row and click Accepted the Selected

Single Difference button to copy the contents of the compared project and paste

into the current project. Click Accepted the Selected Single Difference button

again to restore the contents before the change.
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Project Comparison - Differences [gejlEas@Celyy] o= Tgt-lol I 2oV WD} (=11 T =000 4 -
hl v
Current Project Compared Project
Class Name Data Type Addres: Class Name Data Type Addre
» VAR Var_1 BOOL ~ VAR Var_1 BOOL L
B var Var 4 BOOL
VAR Var_2 BOOL VAR Var_2 BOOL
VAR Var 3 ROOI v VAR Var 3 ROOI v
< > < >
100% |v| ==t + 100% [v| == +
T A~ v "
Comments Comments Comments Comments
Var_1 Var_2 Var_1 Var_2
— 1 D y —A D v
< > < >
Comparison Statistics 2 Addition(s) 0 Deletion(s) 0 Change(s)

6. After completing the detailed comparison, click Show the Project Differences
button on the toolbar to return to the project tree comparison dialog. After
completing all comparisons and changes, close the comparison dialog and select

whether to save these changes in the confirmation dialog.

Messages x

. Do you want to apply the changes which you made in the difference view?

17.7.3 Device Comparison

When you want to compare a single device in the currently open project to a single

device in another saved project, follow these steps to compare.
To compare devices in open project to a device in another saved project
1. Click Tool > Comparison in the menu of the current project.

2. Select Device Comparison in Project Comparison dialog. Click to select the
path of the target project, check the comparison options if necessary to decide

the sorting method for comparison, and click OK to start project comparison.

DIADesigner V1.13.0

661



£\ NELTA

Chapter 17: Other Functions

Project Comparison X

Compare the Current Project
Project Comparison
(® Device Comparison

@) File Comparison

Comparison Option

Sorting by device name befare comparison

Sorting by node name within a device before comparison

OK

Cancel

3. Then specify a single device in the current project to compare with a single

device in the compared project and select the device in each project from the

drop-down menus on both sides. Devices of different models will not be able to

compare each other. Press OK to start device comparison.

Device Comparison X

Select the comparison device

Controller_1 (AS332T-A)

Controller_1 (AS332T-A)

VI

Controller_1 (AS332T-A)
Controller_2 (DVP-ES3)

3
% EtherCAT Configuration
4 g Hardware Configuration
% Configuration
(3 Parameter Setting
1/0 Mapping
Security Setting
4 <7y Programming
&8 Library Manager
4 @ Global Variable
@ BERzgE
& CANopen_Tag_Table
& EIP_Produced_Tag_Table
« EIP_Consumed_Tag_Table
&3 C_Tag_Table
& OPC UA_Tag_Table

4 1 User-defined Data Type

B T oa

N

*% Communication Setting
& Device & Error Information
% EtherCAT Configuration
&8 Hardware Configuration
% Configuration
€ Parameter Setting
1/0 Mapping
Security Setting
<y Programming
& Library Manager
4 @ Global Variable
& CANopen_Tag_Table
< EIP_Produced_Tag_Table
& EIP_Consumed_Tag_Table
&3 C_Tag_Table
& OPC UA_Tag_Table

4 1 User-defined Data Type

B oo

~

OK Cancel

4. Then open the Comparison Differences dialog. For subsequent operations,

please refer to Project Comparison and start with step 3.
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Chapter 18: Troubleshooting
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18.1 Error Log

Under normal connection with the hosts, select Controller > Device & Error

Information to view logs regarding the modifications and errors.
There are three type of logs.

e Error Information

e PLC Download Log

e Status Change Log

18.1.1 Error Information

The Error Information tab displays the errors in devices along with the date and
time information. Error Information tab for different device series may be different.

The following figure shows Error Information tab for PLC.

Controller_1 Device & Error Information x -

S ®
Device Information
Error Information
Error Checklist
PLC Download Log
Status Change Log

The following table describes the functions in Error Information tab.

Function / Icon Description
Group No. Display the group number in which the error is active.
Module No. Display the module number in which the error is active.
Module Name Display the module name in which the error is active.
Error Code Display the error code.
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Function / Icon Description
Date & Time Display the date and time of the error code.
Name Display the error message.
Detail Display the details of error.

Troubleshooting | Display how to troubleshooting and fix the error.

- Click Refresh to let the system retrieve data from the host
- and update the data in the log.

Click Clear to clear the table and internal host log as well as
® the host reset status.

Note: If the error is still active, the entry remains in the error

status, and new error log is created.

18.1.2 PLC Download Log

The PLC Download Log tab displays the history log related to Download / Upload of

programs and parameters for PLC devices.

-
S ®
Device Information
ltem Date & Time
Error Information
- PLC_Setup 2020-09-17 09:52:20
EloCheckicr PLC_Setup 2020-09-17 09:52:18
PLC Download Log 10_Table 2020-09-17 09:52:16
Status Change Log UserProgram 2020-09-17 09:52:15
PLC Setup 2020-09-16 19:11:19
PLC_Setup 2020-09-16 19:11:17
10_Table 2020-09-16 19:11:15
UserProgram 2020-09-16 19:11:14
UserProgram 2020-09-16 18:45:28
UserProgram 2020-09-16 18:33:19
UserProgram 2020-09-16 18:27:42
PLC_Setup 2020-09-16 18:25:38
PLC Setup 2020-09-16 18:25:36
10_Table 2020-09-16 18:25:34
UserProgram 2020-09-16 18:25:33
PLC_Setup 2020-09-16 18:21:58
PLC_Setup 2020-09-16 18:21:56
10_Table 2020-09-16 18:21:53
UserProgram 2020-09-16 18:21:53
PLC_Setup 2020-09-16 18:20:59

The functions in the PLC Download Log tab are described in the following table.

Function / Icon Description
ltemn Display the name of the item in Download or Upload action.
Example: User Program, PLC Setup, |0 Table etc.
Date & Time Display the date and time of the upload or download item.
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Function / Icon Description
— Click Refresh to let the system retrieve data from the PLC
~ and update the data in the log.
@ Click Clear to clear the table and internal host log as well as
the host reset status.

18.1.3 Status Change Log

The Status Change Log tab displays the log related to the change of PLC CPU

status.
Controller_1 Device & Error Information X -
S o®
Device Information
Item Date & Time
Error Information
PLC_Run 2020-09-17 09:52:32
Error Checklist
PLC_Stop 2020-09-17 09:50:26
PLC Download Log PLC Run 2020-09-16 19:1121
Status Change Log PLC_Stop 2020-09-16 19:11:14
PLC_Run 2020-09-16 18:25:40
PLC_Stop 2020-09-16 18:25:33
PLC_Run 2020-09-16 18:22:00
PLC_Stop 2020-09-16 18:21:53
PLC_Run 2020-09-16 18:21:01
PLC_Stop 2020-09-16 18:20:54
PLC_Run 2020-09-16 17:36:25
PowerOn 2000-00-00 00:00:00

The functions in Status Change Log tab are described in the following table.

Function / Icon Description

Display the name of the item in PLC CPU status.

it
em Example: PLC RUN, PLC STOP etc.

Date & Time Display the date and time of the PLC CPU status change.

— Click Refresh to let the system retrieve data from the PLC

~ and update the data in the log.

2 Click Clear to clear the table and internal host log as well as
the host reset status.
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18.2 Error Checklist

Check the description of the errors and error codes offline with the help of device >
Device & Error Information > Error Checklist. Error Checklist tab displays all the

error codes, names, description, alarm causes, fix methods, corrective actions etc.

AS_compile Device & Error Information X -

Device Information

Error Information Error Code 16#
rror Lode Module Name Name
Error Checklist

PLC Download Log

000A - AS332T-A Scan timeout
Status Change Log

Detail

Troubleshooting
1. Check the setting of the watchdog timer in Hardware Configuration - Parameter Setting.

2. Check whether the program causes a long scan time

The following figure shows Error Checklist tab of a servo.

Drive_1 Device & Error Information X -

Device Information

Error Information

Error Checklist Error Code 16# e

0000 bt Alarm Reset

Detail

Alarm Content

N/A
Alarm Causes Troubleshooting
N/A N/A

The following figure shows Error Checklist tab of VFD.
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1 Device & Error Informati

Device Information

Error Information Error Code 16#

Name
Error Checklist

0001 v
(ocA)

Detail

Alarm Content

Output current exceeds 2.4 times of rated current during acceleration.

Alarm Causes

Acceleration time is too short

Short circuit at motor output due to poor insulation wiring
Check for possible burnout or aging insulation of the motor

The load is too large.

Over-current during acceleration

‘When ocA occurs, the drive closes the gate of the output immediately, the motor runs freely, and the display shows an ocA error

Impulsive change of the load Reduce the load or increase the capacity of...

Troubleshooting

1. Increase the acceleration time Q
2. Increase the acceleration time of S curve

3. Set auto-acceleration and auto-deceleration parameter (Pr. 01-44)

4. Set over-current stall prevention function (Pr. 06-03)

5. Replace the drive with a larger capacity model

Check the motor cable and remove causes of the short circuits, or replace...
Check the motor insulation value with megger. Replace the motor if the i...

Check if the output current during the whole working process exceeds th..

Reduce the load or increase the capacity of AC motor drive
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19.1 Installing USB Driver for AS Series CPU Module

19.1.1 Installing USB Driver in Windows 7

The installation of USB driver for an AS series PLC CPU module on Windows 7
operating system is introduced below. To install USB driver for an AS series PLC
CPU module on another operating system, refer to the instructions in that operating

system for more information about the installation of new hardware.

Follow these steps for the installation of USB driver in Windows 7 operating system.
To install USB driver

Pre-requisite

Make sure that the controller is powered up. Connect the controller to a USB port on

the computer with a USB cable.

1. Open Control Panel > Device Manager.

7 Device Manager =1 oy ==
File Action View Help

aw | HE &

4 @y admin-PC
& Batteres
‘& Computer

¢ Disk drives
B Display adapters
&4 DVD/CD-ROM drives
&3 Floppy disk drives
o Floppy drive controllers
U5 Human Interface Devices
g IDE ATA/ATAPI controllers
— Keyboards
B Memory devices
)2{ Mice and other pointing devices
& Monitors
&% Network adapters
5, Other devices
'Y Ports (COM & LPT)
B Processors
% Sound, video and game controllers
;- Storage controllers
/M System devices
¥ Universal Serial Bus controllers

(%

2. Select and double-click AS100/AS200/AS300 to open AS100 Properties/AS200
Properties/AS300 Properties dialog.
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AS300 Properties @
Gerers [ Drver | Dot

. J | As3aw
Device type: Cther devices
Manufacturer: Unknown
Location: Port_#0001.Hub_#0003
Device status

The drivers for this device are not installed. (Code 28)

There is no driver selected for the device ifformation set or
element.

To find a driver for this device, click Update Driver

{ Update Driver. . [,\\ |

ok [ Coea |

3. Click Update Driver to open Update Driver Software — AS100/AS200/ Update
Driver Software — AS300 dialog.

o) Al Update Driver Software - AS300

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software

for your device, unless you've disabled this feature in your device installation
settings

+ Browse my computer for driver software
Locate and install driver software manually

| Cancel |

4. Click Browse my computer for driver software to open Update Driver
Software — AS300 dialog, showing the browse path of the driver.

Note: After the installation of DIADesigner, the driver for AS series CPU module
is available in the folder of installation path -
DIAStudio\DIADesigner\DIADesigner

version\drivers\Delta PLC USB Driver\
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@ | Update Driver Software - AS300

Browse for driver software on your computer

Search for driver software in this location:

[¥] Include subfolders

b Industnal Automation\ISPSoft 3.02\dnvers\Delts PLC_USB_Driver

3 ] Blowse.‘.ul

software in the same category as the device.

< Let me pick from a list of device drivers on my computer
This list will show installed driver seftware compatible with the device, and all driver

' Next | Cancel ‘

Select the folder that contains drivers for your hardware.

Data
Datalogger
DataTracer
4 drivers
[ Deita_pLC_USB Driver |
IFD6530_Windows

. CANcpenBuilder -

Folder: Delta_PLC_USB_Driver

[ OK. ] [ Cancel

6. Click OK to select path.

The system will start installing the driver. The Windows Security dialog appears

during the installation.

7. Click Next in Update Driver Software — AS300 dialog.

Wy W Update Driver Software - AS300

Installing driver software..

¥ Windows Security

# Don'tinstall this driver software

for your device.
% Install this driver software anyway
informaticn N

. See details

%‘) Windows can't verify the publisher of this driver software

You should check your manufacturer's website for updated driver software

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal

5. Click Browse and locate the correct path as per installation.
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8. Click Install this driver software anyway.

After the installation is complete, the Update Driver Software dialog displays

the status as shown in the following figure.

k) Update Driver Software - Delta PLC (COM3)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Delta PLC

| Close |

9. Click Close.
10. Open the Device Manager dialog after the installation is finished.

If the name of the USB device connected is under Ports (COM and LPT), the
installation of the USB driver is successful. The operating system assigns a
communication port number to the USB device as shown in the following

example.

File Action View Help
YNGE G L

4 % admin-PC -

‘e‘} Batteries

/M Computer

. Disk drives

& Display adapters

= DVD/CD-ROM drives

4 Floppy disk drives

<& Floppy drive controllers

5’;, Human Interface Devices

g IDE ATA/ATAPI controllers

<= Keyboards

B8 Memory devices

Pl Mice and other pointing devices

K Monitors

¥ Network adapters

4 7% Ports (COM & LPT)
"% Communications Port (COML)
"% Communications Port (COM2)
¢ Printer Port (LPT1)

B Processors

% Sound, video and game controllers

< Storage controllers

‘M Svstem devices

Note: If the PLC is connected to another USB port on the computer, the system can

ask you to install the driver again. Follow the same steps as mentioned above, and
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install the driver again. After the driver is installed, the communication port number

that the operating system assigns to the USB device can be different.

19.1.2 Installing USB Driver in Windows 8.1

Windows 8.1 driver signature enforcement provides a way to improve the security of
the operating system by validating the integrity of a driver or system file each time it
is loaded into memory. However, since Delta PLC USB driver does not include the
driver signature, this section will help you to disable driver signature enforcement

functionality in Windows 8.1 to ensure successful installation of USB driver.
Follow these steps to disable driver signature enforcement in Windows 8.1.

To disable driver signature enforcement in Windows 8.1

(2=
1. Press Windows () and | key simultaneously on the keyboard to open

Settings interface.

Settings

2. Click Change PC settings in the Settings interface.
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3. Click Update and recovery in the PC settings interface.

4. Click Recovery in the Update and recovery interface.

5. Click Restart now in the Advanced startup section in the Refresh your PC

without affecting your files.

Computer restarts, and it displays Choose an option interface.

oose an option

B Troubleshoot

Refresh or reset your PC, or use
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6. Click Troubleshoot in Choose an option interface.

roublesnoot

®© Startup Settings

Restart to change Windows options such as

9. Click Restart to restart computer.

10. After computer restarts, press 7 or F7 to choose Disable driver signature

enforcement.

System directs you to Windows 8.1 operating page. Now you can install the

Delta PLC USB driver. Procedure is same as the one mentioned in Windows 7.
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19.1.3 Installing USB Driver in Windows 10

Windows 10 driver signature enforcement provides a way to improve the security of
the operating system by validating the integrity of a driver or system file each time it
is loaded into memory. However, since Delta PLC USB driver does not include the
driver signature, this section will help you to disable driver signature enforcement
functionality in Windows 10 to ensure successful installation of USB driver. This
operation is only valid for a single time. The setting will return to its original state

after restarting.

Follow these steps to disable driver signature enforcement in Windows 10 operating

system.
To disable driver signature enforcement in Windows 10

1. Click Windows icon > Power icon and press Shift key and click Restart.

Sleep

Shut down

Restart

Q)

Delta Industrial Automation

Sl O Type here to search

Computer restarts. Choose an option dialog appears.

Choose an option

3 Continue

Turn off your PC

2. Click Troubleshoot in Choose an option dialog to open Troubleshoot dialog.

DIADesigner V1.13.0

677



£\ NELTA

Chapter 19: Appendix

© Troubleshoot

Reset this PC

Lets you choose to keep or remove
youl nal files, and then reinstalls

Windows.

Advanced options

3. Click Advanced options in the Troubleshoot dialog to open Advanced options

dialog.

© Advanced options

System Restore

Go back to the
previous version

System Image
Recovery

Windows using a specific
m image file

Startup Repair
Fix problems that keep Windows from
loading

Command Prompt
Use the Command Prompt for
advanced troubleshooting

Startup Settings

Change Windows startup behavior

4. Click Startup Settings in the Advanced options interface.

© Startup Settings

Restart to change Windows options such as:

+ Enable low-resolution video mode

= Enable debugging mode

* Enable boot logging
* Enable S

+ Disable driver signature enforcement

Mode

* Disable early-launch anti-malware protection
= Disable automatic restart on system failure

5. Click Restart to restart computer. Startup

Settings dialog appears.
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Startup Settings

Press a number to choose from the options below:

Use number keys or functions keys F1-F9.

1) Enable debugging

2) Enable boot logging

3) Enable low-resolution video

4) Enable Safe Mode

5) Enable Safe Mode with Networking

6) Enable Safe Mode with Command Prompt
7) Disable driver signature enforcement

8) Disable early launch anti-malware protection
9) Disable automatic restart after failure

Press F10 for more options
Press Enter to return to your operating system

6. Press 7 or F7 to choose Disable driver signature enforcement.

System directs you to Windows 10 operating page. Now you can install the Delta

PLC USB driver. Procedure is same as the one mentioned in Windows 7.

19.2 Important Points related to CPU Modules

Read the manuals of different models before you develop projects. The points to
which you must pay attention when you develop a project for an AS series CPU

module are discussed in this section.

19.2.1 Addresses in AS Series CPU Modules

19.2.1.1 Address Types of AS Series CPU Modules

The following table describes address type of AS series CPU modules.
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Address
Type

Access
Property

Description

X

Bit/Word

Input Relay
It represents the state of a Digital Input. (*1)

Y

Bit/Word

Output Relay
It represents the state of a Digital Output. (*1)

Bit

Auxiliary Relay
The state of a bit is stored in an auxiliary relay.

Bit

Stepping Relay
It is used as a state flag for a step in a Sequential
Function Chart (SFC).

Bit/Word

Data Register
Operation data is stored in a data register. (*1)

Bit

Timer

If a timer is used as a bit address, the timer is ON
when the time interval which is measured conforms
to the setting value, and the timer is OFF when the
time interval which is measured does not conform to
the setting value.

Word

Timer

If a timer is used as a word address, the values
stored in the timer is the present value of the timer.

Bit

Counter

If a counter is used as a bit address, the counter is
ON when the number of times a particular event or
process has occurred conforms to the setting value,
and the counter is OFF when the number of times a
particular event or process has occurred does not
conform to the setting value.

Word

If a counter is used as a word address, the value
stored in the counter is the present value of the
counter.

HC

Bit

32-bit counter

If a 32-bit counter is used as a bit address, the 32-
bit counter is ON when the number of times a
particular event or process has occurred conforms
to the setting value, and the 32-bit counter is OFF
when the number of times a particular event or
process has occurred does not conform to the
setting value

Word

32-bit counter
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Address
Type

Access
Property

Description

If a 32-bit counter is used as a word address, the
value stored in the 32-bit counter is the present
value of the 32-bit counter.

Word

Index Register

The value stored in an index register indicates the
offset for an address modified. (*2)

SM

Bit

Special Auxiliary Register
It is used as a state flag for a special function of the
system. (*3)

SR

Word

Special Data Register

It is used as a data register for a special function of
the system (*3)

Note:

1. AS series CPU modules support the manipulation of the bits in the input relays,

the output relays, the data registers, and the link registers. For example, X0.1
indicates that bit 1 in X0 is manipulated, Y0.1 indicates that bit 1 in YO is

manipulated, D0.1 indicates that bit 1 in DO is manipulated. Refer to the following

sections for more information.

2. The Index Registers that AS series CPU modules have E address.

3. Different from the DVP model, the AS model separates the special auxiliary relay

and the special data register into two types of devices, SM and SR.

Refer to the instruction manual in a project for a CPU module in DIADesigner Help >

Manual > Instruction Manual in the menu bar.

View Operation

B @

Open Save

Tool Window

Guide

p
I; 4 ficial Site

Soft i About

Ce Software Manual
[® Instruction Manual [i§

@ Manual

@
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19.2.1.2 Manipulating the Bits in the X/ Y /D /L Address for AS Series CPU

Modules

The X /Y addresses, which are used as bit, address in AS series CPU modules are
represented by X0.0, Y0.0 etc. The AS model uses X0.0 to represent the first bit
(Low Significant Bit, LSB) in X0 and X0.15 represents the last bit (Highest Significant

Bit, HSB) in X0. The following figure shows bit-wise structure.

X015 X0.0
3

| | | INENEREN
| X3 | x2 : X1 : X0 |

Example: In the following scenario, when X0.0 is set, value in DO is moved to Y1
and the states of Y1.0 ~ Y1.15 will change.

~
4 —)
o] ool - N ——

The bit’s operation can be used except for X / Y address in AS series CPU modules
and can be manipulated. In the scenario shown in the following figure, the state of
MO is sent to D0.2. Suppose the initial value in DO is 0. When MO is ON, the value of

DO becomes 4.
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19.2.2 Address Resources in AS Series CPU Modules

19.2.2.1 AS100/ AS200 / AS300 Address Resources

The following table lists address resources in AS series PLC — AS100 / AS200 /
AS300.

Address Type Address Range

X Word: X0 ~ X63 Bit: X0.0 ~ X63.15
Y Word: YO ~ Y63 Bit: Y0.0 ~ Y63.15
D Word: DO ~ D29999 Bit: D0.0 ~ D29999.15
M MO ~ M8191

S S0 ~ S2047

C C0 ~ C511

HC HCO ~ HC255

T TO ~ T511

EO ~E14

SR SR0O ~ SR2047
SM SMO ~ SM4095

19.3 Servo Setting

Open ASD-A3 / ASD-B3 Servo Setting through clicking Servo Setting node or click
the context menu of the device in Network View. The respective descriptions are as

follows.
e Servo Setting node

Add an ASD-A3/ASD-B3 device, and expand the device.

Project Explorer
4 [l projectia
18| Add Device
b .5. Network Configuration
4[| Drive_1 (ASD-A3-0421-M)

#* Communication Setting

5 Device & Error Information
{I} Servo Setting
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Double-click Servo Setting to open Servo Setting dialog. You can see the device

model that is selected in Window title bar.

Setting  Window Help

483 Servo Setting -[Drive_1 (ASD-A3-0421-M)

=)

Function List

Bt

~ -f® Drive_1 (ASD-A3-0421-

B+ P connection Setti
~ 341 Setting

4} General Setting
*nnt Pulse Output

E-gear Ratio
4.5/ Fiter

7 Noteh Fiter
=+ Limit
#, Analog IO

; Fieldbus.

: Position Loop
Velocity Loop
L..{L} Current Loop

M scope
P Parameter Editor
Digital 10 / Jog Contri

s, Alarm information

B status Monitoring
~-Iai Tuning

i~ [ Gain Tuning

Auto Tuning v

< >

Message',

Drive_1 (ASD-A3-0421-M)

QorFLine |||

~ ] start P

Message

(Y

& 7%, Device Information

B B =5

<l Device Alias

Drive_1 (ASD-A3-0421-M)

[7| |Device Model
Seno Name
Senvo Model
Senvo Barcode
Firmware Version
Encoder Barcode
Encoder Name

Motor Type

Parameter Identificati
<

ASDA-A3 Series Type Sernvo
ASDA-A3 Servo

V10672-5ub6166

[0]Rotary Motor - [0]10K/20K - 0 - Mon164[0]DELTA

Read Servo Information

jon Wizard function.

1.If the main encoder is not a Delta motor, be sure to execute the Motor

<

Unable to Initilize COM! CERR#2.100.051InitCom() Failed!:SetupCom() Failed!CERR#2 101.004:SetCommState() failed!CERR#2. 101.0048etupCom() Failed! SetCommState() faile ~

- [m] x
~
PSXOOC PEXOOC PPN PMXXX
Unit [[min Wax Def
0 0
0 0
0 1 0
0x0000 01312 0x0
pulseirev | perio] 1 2147483647 |250
2 11 11
0x0000 X001 0x0
0.0 60.0 0.0
00 0.0 0o
0x0000 OXFFFF 0x0
0.0 60.0 180
0 50 100
0x0011 UXOFFF 0x0
0 1 0
32768 32767 0
0.000 1023.000 0.00
0 0 [
>
P =
v
>

o Context menu of Network View

After adding ASD-A3 / ASD-B3 device, open Network View. Right-click the device

to open the context menu.

ASD-AZ-DA21 M E
SD- |

A3-D421-M

Servo Setting

Copy

! Delete

Update Device

Ctrl+C

Del

Click Servo Setting to open the Servo Setting dialog. You can see the device

model that is selected in Window Title Bar.
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{1} Servo Setting -|Drive_1 (ASD-A3-0421-M) — O X
Setting Window Help
‘ <) Drive_1 (ASD-A3-0421-M) @oFFLINE || |
Function List sz ~
v
=
2| v B start - 2
z ~ - Drive_1 (ASD-A3-0421- & 1 Device Information E]@
[l PC Connection Settir I PSJOOC  PEXOGK  PTOXK  PMJOXC
- Setting
4% General Seting Device Alias Drive_1 (ASD-A3-0421-M) ][} funt ||in Max Def
- — 3
- Pulse Output Device Madel ASDA-A3 Series Type Seno 0 = 0
= E-gear Ratio H 0 8 0
-5/ Fitter Senvo Name ASDA-A3 Servo 0 1 0
T Noteh Fiter Servo Model 0x0000 0x1312 0x0
=¥ Limit pulsefrev | perio| |1 2147483847 |250
£y Analog 10 Servo Barcode 3 r =
Fie@bus Firmware Version  |V10672-Sub6166 00000 0x0011 00
- Fosition Loop Encoder Barcode 0.0 380.0 0.0
= Velocity Loo| -
> t Loon Encoder Name 0.0 60.0 0.0
L Current Loop 00000 UHFFFF 00
- B Scope Mator Type [0]Rotary Motar : [0]10K/20K : 0 : Mon164[0]DELTA 0o 50,0 180
- |P,| Parameter Editor 3' :;3 1;3
g Digital 10/ Jog Contri =
(A Alsrm Information Read Servo Information L IxOFFF O
E& status Monitoring o 1 0
v -5 Tuning -3276 32767 0
; Gain Tuning 1.If the main encoder is not a Delta motor, be sure to execute the Motor 0.000 1023.000 0.0
i . Fk AutoTuning v Parameter Identification Wizard function. 0 409 0«
< > < >
Message o AL
Unable to Initilize COM! CERR#2.100.051InitCom() Failed!:SetupCom() Failed!CERR#2.101.004:5etComm&State() failed! CERR#2.101.004SetupCom() FailedlSetCommState() faile ~
v
< >

The Servo Setting dialogs of different devices can be opened at the same time. For

more information on Servo Setting dialog usage, refer to the servo software manual.

Note:

ASD-A3/ASD-B3 devices only support Serial Port connection (Connection
through COMMGR is not supported).

Servo Setting function cannot be used when the built-in oscilloscope is on.

When Servo Setting dialog is open, the functions of project editing, device

editing, and device upload / download cannot be executed.

You cannot exit DIADesigner when the Servo Setting dialog is open.

If device connection has been established before, click in Servo

Setting to automatically execute the connection.

To change the way to establish connection, click PC Connection Setting to open

the Communication Setting dialog.
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Function List iz
(=& start -
=< Drive 1 (ASD-AZ-0421M) SN: 12

-H{f'# PC Connection Setting

ﬁ- General Setting
----- R Pulse Qutput
E-gear Ratio
----- Filter

----- T Notch Filter
=] Limit

-4, Analog IO
Fieldbus
Position Loop
Velocity Loop
-, Current Loop

-2l Scope
-{P,| Parameter Editor
----- Digital IO { Jog Control

----- A1 Alarm Information
-4 Status Monitoring

(Gain Tuning

----- Auto Tuning

Inertia (Weight) Estimatio
System Analysis

el One Touch Tuning

£l Motion Control
. ]¥ PR Mode Setting

19.4 Common Hot Keys

Check the list and instructions below.

Function Description Hot Key
New Project Ctrl+ N
Open Project Ctrl + O
Close Project Ctrl + W
Save Project Ctrl+ S

Exit Alt + F4
Undo Ctrl + Z
Redo Ctrl+Y

Cut Ctrl + X
Copy Ctrl+ C
Paste Ctrl +V
Delete Del

Toggle Bookmark Ctrl + F12

Find Ctrl + F
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Function Description Hot Key
Replace Ctrl +H
Add Device Ctrl+D
Project Compile Ctrl + F11
Compile F11
Download Ctrl + U
Upload Ctrl+ L
Online Ctrl + F4
Offline Ctrl + F4
Run F5
Stop Shift + F8

19.5 Data Exchange Table Online Mode Error Code Table

19.5.1 EtherNet/IP Error Code

Error Code Error Description
0x0005 Target reply unknown error code
0x0103 Transport class not supported.
0x0114 Vendor ID or product code mismatch.
0x0115 Device Type mismatch.
0x0116 Revision mismatch.
0x011E Direction not supported.
O0x011F Invalid O->T network connection fixed/variable flag.
0x0120 Invalid T->O network connection fixed/variable flag.
0x0121 Invalid O->T network connection priority.
0x0122 Invalid T->O network connection priority.
0x0123 Invalid O->T network connection type.
0x0124 Invalid T->O network connection type.
0x0125 Invalid O->T network connection redundant owner.
0x0126 Invalid configuration size.
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Error Code Error Description
0x0129 Invalid configuration application path.
0x0132 Null forward open function not supported.
0x0106 Ownership conflict.
0x0113 Out of connections.
0x0302 Network bandwidth (PPS) not available for data.
0x0111 RPI not supported.
0x0100 Connection in use or duplicate forward open.
0x0110 Target for connection not configured.
0x0119 Non-Listen only connection not opened.
0x0204 Unconnected request timed out.
0x0128 Invalid T->O network connection size
0x0127 Invalid O->T network connection size
0x012D Consuming symbol does not exist.
0x012E Producing symbol does not exist.
0x0315 Invalid segment in connection path.
0x0203 The connection timeout.
0x0319 Secondary resources unavailable.
0x012A Invalid O -> T path
0x012B Invalid T -> O path
0x0107 Target connection not found
0x0108 Invalid network connection parameter
0x0109 Invalid connection size
0x0112 RPI value not acceptable
0x0117 Invalid produced or consumed application path
0x0118 Invalid or inconsistent configuration application path
0x011A Target object out of connections
0x011B 'IF\')t;)eI Production Inhibit Time is greater than the Target to Originator
0x011C Transport class not supported
0x011D T->0O production trigger not supported
0x012C Configuration symbol does not exist
0x012F Inconsistent application path combination
0x0130 Inconsistent consume data format
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Error Code Error Description
0x0131 Inconsistent produce data format
0x0134 Mismatched T->O network connection size
0x0135 Mismatched T->O network connection Fixed/Variable bit
0x0136 Mismatched T->O network connection priority
0x0137 Mismatched transport class
0x0138 Mismatched T->O production trigger
0x0139 Mismatched T->O production inhibit time segment
0x0205 Parameter error in Unconnected request service
0x0206 Message too large for Unconnected send service
0x0207 Unconnected acknowledge without reply
0x0301 No buffer memory available
0x0303 No consumed connection id filter available
0x0304 Not configured to send scheduled priority data
0x0305 Schedule signature mismatch
0x0306 Schedule signature validation not possible
0x0311 Port not available
0x0312 Link address not valid
0x0316 Forward close service connection path mismatch
0x0317 Schedule not specified
0x0318 Link address to self-invalid
0x031A Rack connection already established
0x031B Module connection already established
0x031C Miscellaneous
0x031D Redundant connection mismatch
OX031E No more user configurable link consumer resources an available in
the producing module
O0x031F No user configurable link consumer resources configured in the
producing module
0x0800 Network link offline
0x0810 No target application data available
0x0811 No originator application data available
0x0812 Node address has changed since the network was scheduled
0x0813 No configured for off-subnet multicast
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Error Code Error Description

0x0814 Invalid produce/consume data format
OxFFEA Invalid T->O data address

OxFFEB Invalid T->O RPI

OxFFF3 Invalid O->T data address

OxFFF4 Invalid O-> RPI

OxFFFA I/O Connection header not valid

OxFFFC Unconnected send service is busy

OxFFFD Invalid T->O connection parameter

OxFFFE Originator CIP out of connections

OxFFFF Originator TCP out of connections

- Other Exception

19.5.2 Modbus Error Code

Error Code Error Description

The function code received in the query is not an allowable action
for the server (or slave). This may be because the function code is
only applicable to newer devices, and was not implemented in the
0x0001 unit selected. It could also indicate that the server (or slave) is in
the wrong state to process a request of this type, for example
because it is unconfigured and is being asked to return register
values.

The data address received in the query is not an allowable
address for the server (or slave). More specifically, the
combination of reference number and transfer length is invalid. For
a controller with 100 registers, the PDU addresses the first register
as 0, and the last one as 99. If a request is submitted with a
starting register address of 96 and a quantity of registers of 4, then
this request will successfully operate (address-wise at least) on
registers 96, 97, 98, 99. If a request is submitted with a starting
register address of 96 and a quantity of registers of 5, then this
request will fail with Exception Code 0x02 “lllegal Data Address”
since it attempts to operate on registers 96, 97, 98, 99 and 100,
and there is no register with address 100.

0x0002

A value contained in the query data field is not an allowable value
for server (or slave). This indicates a fault in the structure of the
0x0003 remainder of a complex request, such as that the implied length is
incorrect. It specifically does NOT mean that a data item submitted
for storage in a register has a value outside the expectation of the
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Error Code

Error Description

application program, since the MODBUS protocol is unaware of
the significance of any particular value of any particular register.

0x0004

An unrecoverable error occurred while the server (or slave) was
attempting to perform the requested action.

0x0005

Specialized use in conjunction with programming commands. The
server (or slave) has accepted the request and is processing it, but
a long duration of time will be required to do so. This response is
returned to prevent a timeout error from occurring in the client (or
master). The client (or master) can next issue a Poll Program
Complete message to determine if processing is completed.

0x0006

Specialized use in conjunction with programming commands. The
server (or slave) is engaged in processing a long—duration
program command. The client (or master) should retransmit the
message later when the server (or slave) is free.

0x0007

Checksum error or data format error

0x0008

Specialized use in conjunction with function codes 20 and 21 and
reference type 6, to indicate that the extended file area failed to
pass a consistency check.

0x0009

Communication timeout

0x000A

Specialized use in conjunction with gateways, indicates that the
gateway was unable to allocate an internal communication path
from the input port to the output port for processing the request.
Usually means that the gateway is misconfigured or overloaded.

0x000B

Specialized use in conjunction with gateways, indicates that no
response was obtained from the target device. Usually means that
the device is not present on the network.

19.5.3 Modbus TCP Error Code

Error Code

Error Description

0x0001

The function code received in the query is not an allowable action
for the server (or slave). This may be because the function code is
only applicable to newer devices, and was not implemented in the
unit selected. It could also indicate that the server (or slave) is in
the wrong state to process a request of this type, for example
because it is unconfigured and is being asked to return register
values.

0x0002

The data address received in the query is not an allowable
address for the server (or slave). More specifically, the
combination of reference number and transfer length is invalid. For
a controller with 100 registers, the PDU addresses the first register
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Error Code

Error Description

as 0, and the last one as 99. If a request is submitted with a
starting register address of 96 and a quantity of registers of 4, then
this request will successfully operate (address-wise at least) on
registers 96, 97, 98, 99. If a request is submitted with a starting
register address of 96 and a quantity of registers of 5, then this
request will fail with Exception Code 0x02 “lllegal Data Address”
since it attempts to operate on registers 96, 97, 98, 99 and 100,
and there is no register with address 100.

0x0003

A value contained in the query data field is not an allowable value
for server (or slave). This indicates a fault in the structure of the
remainder of a complex request, such as that the implied length is
incorrect. It specifically does NOT mean that a data item submitted
for storage in a register has a value outside the expectation of the
application program, since the MODBUS protocol is unaware of the
significance of any particular value of any particular register.

0x0004

An unrecoverable error occurred while the server (or slave) was
attempting to perform the requested action.

0x0005

Specialized use in conjunction with programming commands. The
server (or slave) has accepted the request and is processing it, but
a long duration of time will be required to do so. This response is
returned to prevent a timeout error from occurring in the client (or
master). The client (or master) can next issue a Poll Program
Complete message to determine if processing is completed.

0x0006

Specialized use in conjunction with programming commands. The
server (or slave) is engaged in processing a long—duration program
command. The client (or master) should retransmit the message
later when the server (or slave) is free.

0x0007

Checksum error or data format error

0x0008

Specialized use in conjunction with function codes 20 and 21 and
reference type 6, to indicate that the extended file area failed to
pass a consistency check.

0x0009

Communication timeout

0x000A

Specialized use in conjunction with gateways, indicates that the
gateway was unable to allocate an internal communication path
from the input port to the output port for processing the request.
Usually means that the gateway is misconfigured or overloaded.

0x000B

Specialized use in conjunction with gateways, indicates that no
response was obtained from the target device. Usually means that
the device is not present on the network.

0xF000

Ethernet is not connected.

OxF001

There is no response from remote device.

0xF003

TCP connection is communication timeout.
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OxFO007 Device responds command error.
O0xF009 The remote device disconnected.

19.6 Project Migrate and Unsupported Functions

This section describes the unsupported AS / DVP series functions by DIADesigner

and the project migration effect.
e AS series

o The related functions of |IO-Link are not supported. During project conversion,
the AS04SIL module can be configured, however, the 10-Link settings cannot

be converted.

o During project conversion, the AS-FCOPM function card can be configured,
however, the data exchange settings will be cleared. You need to reset the

data exchange of CANopen Builder in DIADesigner.
e DVP series

During project conversion, users will be navigated to convert the old DVP series
models to the third-generation DVP series models, and the third-generation DVP

series models no longer support some functions of the old series models.
o Programming-related function

= The KxMx instruction structure is not supported.

» STL instruction is not supported.

= The special D / special M addresses will be automatically converted to the
SR/ SM addresses of the corresponding function. The special D / special
M addresses that the third-generation DVP series model cannot support

will be displayed on the project conversion report.

Note: The unsupported functions will be displayed on the project conversion

report and the compilation result.
o Configuration-related function

For example, the settings of PLCLink and EtherLink will be cleared. You need
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to reconfigure the settings in Network View of DIADesigner.

19.7 Device and Software Version Compatible Table

Controller

Type

Version

<
—-—
~N

<
-_—
()

V1.9

V1.10

V1.1 V1.13

AS100 Series

AS132P-A

AS132R-A

AS132T-A

AS148P-A

AS148R-A

AS148T-A

AS164P-A

AS164R-A

AS164T-A
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AS300 Series

AS300N-A

AS320P-B

AS320T-B

AS324MT-A

DVP-ES3 Series
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DVP-EX3 Series

DVP-SV3 Series
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Type

Version

V1.7

V1.8

V1.9

V1.10

V1.1

V1.13

DVP-SX3 Series

\Y

\Y

\Y

\Y

\Y

\Y

Note: V with gray background color represents new series supported in this version.

AC Motor Drive

Type

Version

V1.7

V1.8

V1.9

V1.10

V1.1

V1.13

C2000 Family

C2000 Series

C2000 Plus Series

C2000-HS Series

CFP2000 Series

CH2000 Series

CP2000 Series

| K< <K< |1 K<<

<|l<|<|<|<|<

I < | K< | <K<K <

SO I G I

<|l<|<|<|<|<

| < I <K< |1 <K< (<

M300 Family

ME300 Series

ME300-HS Series

MH300 Series

MH-300-HS Series

MS300 Series

MS300-HS Series

| < <K< |1 <K< | <

MX300-C Series

MX300-E Series

<|l<|<|<|<|<|<]|<

I <K< | <K<K | < | <

| K< <K< | K| K<<

MX300-H Series

<|l<|<|<|<|<|<|<|<

| K <K<K K< I <

VFD-EL Family

VFD-EL Series

<

VFD-EL-C Series

Industry-specific

EB3000
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Version
Type
V1.7 V1.8 V1.9 V110 | V111 | V1.13
MH300-L Series Vv Vv V Vv Vv \Y
MPD / MP300 Series \ \Y \Y \ \Y Vv
VFD-PA Vv Vv Vv Vv Vv Vv
AFE3000 \Y Vv
V3000 Family
VP3000 Series Vv Vv V \Y
VP3000-E Series Vv Vv V
VP3000-EHS Series \Y Vv \Y Vv

Note: V with gray background color represents new series supported in this version.

Servo Drive

Version
Type
V1.7 V1.8 V1.9 V110 | V111 | V1.13
ASD-A2 Series
ASD-A2-L Series Vv \Y \Y \ \Y Vv
ASD-A2-M Series Vv \Y \Y% \ \Y Vv
ASD-A3 Series
ASD-A3-L Series Vv \Y \Y \ \Y Vv
ASD-A3-M Series Vv \Y Vv \ \Y Vv
ASD-B2 Series
ASD-B2-B Series Vv \Y \Y \ \Y Vv
ASD-B2-F Series Vv \Y Vv \ \Y Vv
ASD-B3 Series
ASD-B3-L Series Vv \Y \Y \ \Y Vv
ASD-B3-M Series Vv \Y Vv \ \Y Vv

Note: V with gray background color represents new series supported in this version.
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Temperature Controller

Version

Type
V1.7

V1.8

V1.9

V1.10

V1.1

V1.13

DTC Series \Y

\

\Y

\

\

\Y

Note: V with gray background color represents new series supported in this version.
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19.8 Function and Software / Firmware Version Compatible

Table

The following table lists functions that need to be used with specific software and

firmware versions.

Function

Software Version

Firmware Version

DIO module supported
configured by DVP series.
Refer to Adding Module.

DIADesigner version
1.9.0 or above

DVP series: Version 1.10
or above

Transcode optimization.
Refer to Programming
Properties Setting.

DIADesigner version
1.9.0 or above

AS series: Version 1.16 or
above

DVP series: Version 1.10
or above

EtherNet/IP exchange
table assigns X, Y, and W
registers.

DIADesigner version
1.9.0 or above

AS series: Version 1.16 or
above

DVP-SV3/SX3/ES3 series:
Version 1.10 or above
DVP-EX3/ES3 (TEC)
series: Version 1.08 or
above
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