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& SAFETY INSTRUCTIONS

® Product Safety Precautions
Carefully read and fully understand the safety precautions below before operating the
equipment.

* Operate the equipment by following the instructions and procedures described in this
manual.

* Pay attention especially to safety precautions displayed on the equipment or in this
manual. Make sure you follow them. Otherwise, personal injury and property
damage including damage to the equipment may result.

* A safety precaution is indicated by a heading as shown below. A heading is either a
safety alert symbol; a word such as “DANGER”, “WARNING”, “CAUTION”, or
“NOTICE”; or a combination of both.

This is a safety alert symbol. This symbol is used to signify
potential hazards that may result in personal injury or death.
Make sure you follow the safety message that follows this
symbol in order to avoid possible injury or death.

/N DANGER: This symbol is used to indicate imminent hazards that
will highly likely result in serious personal injury or
death.

& WARNING: This symbol is used to indicate potential hazards that

may result in serious personal injury or death.

& CAUTION: This symbol is used to indicate potential hazards that

may result in minor or moderate personal injury.

NOTICE: This symbol is used to indicate hazards that may result in
equipment or property damage but not personal injury.

The heading “NOTE” is used to indicate a cautionary note about handling and
operation of the equipment.

* Do not attempt to perform any operation that is not described in this manual. If there
is any problem with the equipment, call your maintenance personnel.

* Read this manual carefully and fully understand the directions and precautions
written in this manual before operating the equipment.

* Keep this manual nearby so that you can reference the manual anytime you need it.

* Every effort has been made to specify the best precautions on the equipment and in
the manual. Nevertheless, unexpected incidents may occur. When you use the
equipment, you are asked not only to follow the instructions but also to use your own
judgment on safety.
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/I\ SAFETY INSTRUCTIONS (Continued)

® Common Safety Precautions
Carefully read and fully understand the following safety precautions.

< /A\ WARNING>

* This equipment is not designed and manufactured to be used for a life-critical
system that requires extreme safety. If there is a possibility that the equipment may
be used for this purpose, contact relevant sales representatives.

* In case of smoke, a burning smell, or the like, turn off the power to the equipment,
disconnect the power cord from the outlet, and contact your supplier or
maintenance personnel. Using the faulty equipment without repair may result in a
fire or an electric shock.

* This equipment has built-in hard disk drives. Do not hit the equipment or give a
shock or vibration to the equipment because that may cause the equipment to fail.
Should you drop the equipment or damage its chassis, disconnect the power cord
from the outlet and contact your maintenance personnel. Using the faulty
equipment without repair may result in a fire or an electric shock. Do not give a
shock to the equipment when unpacking or carrying the equipment.

* Never disassemble or modify this equipment. Failure to do so may result in death or
serious injury. In addition, note beforehand that Hitachi is not responsible for the
results caused by modification.
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/I\ SAFETY INSTRUCTIONS (Continued)

< /\\ CAUTION>

* If the equipment drops or is tipped over, personal injury may result. Pay full
attention when transporting the equipment.

* Make sure you do not catch or hit your fingers to cause personal injury when
unpacking or carrying the equipment.

* There may be a danger of injury or damage to this equipment. Do not use this
equipment for purposes other than its original usage.

* Do not touch this equipment directly during operation or immediately after shutting
off the power because the equipment may become hot. There is a fear of burn.
Install the equipment where the user does not touch the equipment in operation
directly by hand.

* This equipment alone cannot guarantee the system safety. In order to ensure
sufficient safety of your system even when this equipment should fail, malfunction,
or have program bugs, you must add systemic protections such as building external
protective/safety circuits to facilitate safety measures to prevent personal injury and
serious accidents.

* An emergency stop circuit must be provided externally to this product.
Disregarding this rule may result in a damage to the equipment or a hazard to the
user if this product fails.

* Perform the operation such as the change pf the program, the forced output, and
stop during online (during system operation) after confirming the safety thoroughly.
Otherwise, it may result in a damage to the equipment or an accident by wrong
operation.
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/I\ SAFETY INSTRUCTIONS (Continued)

<NOTICE>

* When you work on installation or replacement of hardware, wear an antistatic wrist
strap to prevent the buildup of static electricity.

* When you tighten or remove a screw, use a screwdriver that fits the size and type of
the head of the screw to avoid stripping the head.
When you tighten a screw, drive a screw along the axis of a tapped hole without
adding too much torque in order to avoid damaging the thread.

* Do not use the equipment in the environment full of dust or with corrosive gas
because that may cause the equipment to fail.

* Do not give a shock to the equipment when unpacking or carrying the equipment. If
you do, that may cause the equipment to fail.

* Make sure sufficient clearance is provided for air intake and exhaust in front of and
behind the equipment. Otherwise, the temperature inside the equipment may rise
and that may cause a failure or short life span of the equipment. In addition, you
need to ensure sufficient clearance for maintenance work.

* Use an operating system specified by the Manufacturer. The Manufacturer cannot
guarantee proper operation of the equipment if you use an operating system not
specified by the Manufacturer.

* Performing emergency shutdown (that is, unplugging the power cord from the
outlet or shutting off the breaker without proper shutdown of the OS) may cause the
OS or applications not to work properly or may cause saved data to be corrupted.
Do not perform emergency shutdown unless you must stop the system immediately
due to some kind of error.

* Stop this device (OS shutdown, power-off) after confirming a peripheral equipment
IS in stop or not influenced.

* When using this device which the equipment targeted for control is connected to,
read carefully the attached instruction manual of this equipment and inspect the
movement thoroughly.

» Keep in mind that if the power supply is cut, the system may not be able to recover
automatically.
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PREFACE

This manual mainly describes how to use the software programmable logic controller (PLC) for the
industrial controller HF-W100E/l1oT (hereinafter denoted as HF-W100E/loT).

<Organization of this manual>
This manual is organized as follows.

CHAPTER 1
CHAPTER 2
CHAPTER 3
CHAPTER 4
CHAPTER 5
CHAPTER 6

INTRODUCTION TO HF-W100E/IoT

SETUP

CREATING A PLC PROGRAM
CONFIGURATION OF EtherCAT CONNECTION
CONFIGURATION FOR USING OPC

RAS FEATURES IN HF-W100E/loT

For information about the instructions and cautionary notes related to using devices (hardware)

and about how to use the basic RAS features already built into the Hitachi industrial computers,

download the electronic manuals for the HF-W100E from the following home page.
http://www:.hitachi.co.jp/hfw/

Titles of the electronic manuals Manual number
HITACHI INDUSTRIAL COMPUTER HF-W100E
INSTRUCTION MANUAL WIN-62-0069
HITACHI INDUSTRIAL COMPUTER HF-W100E WIN-63-0095

RAS FEATURES MANUAL

<Trademarks>

* Microsoft® and Windows® are registered trademarks or trademarks of U.S. Microsoft
Corporation in the United States and other countries.

* CODESYS® is a registered trademark of 3S-Smart Software Solutions GmbH, Germany.

» EtherCAT® is licensed and patented by and a registered trademark of Beckhoff Automation
GmbH, Germany.

* PLCopen® is a registered trademark of PLCopen.

» All other product names (software and hardware) not from Hitachi described in this manual are
registered trademarks, trademarks, or products of their respective owners.



<Note for storage capacity calculations>

® Memory capacities and requirements, file sizes and storage requirements, etc. must be
calculated according to the formula 2". The following examples show the results of such
calculations by 2" (to the right of the equals signs).
1 KB (kilobyte) = 1,024 bytes
1 MB (megabyte) = 1,048,576 bytes
1 GB (gigabyte) = 1,073,741,824 bytes
1 TB (terabyte) = 1,099,511,627,776 bytes

® Disk capacities, however, must be calculated using the formula 10". Listed below are the results
of calculating the above example capacities using 10" in place of 2".
1 KB (kilobyte) = 1,000 bytes
1 MB (megabyte) = 1,000? bytes
1 GB (gigabyte) = 1,000° bytes
1 TB (terabyte) = 1,000* bytes
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1. INTRODUCTION TO HF-W100E/loT

CHAPTER 1 INTRODUCTION TO HF-W100E/lIoT

1.1

Overview

The HF-W100E/1oT is a Hitachi industrial computer HF-W100E equipped with a software
PLC. It has the features of both an industrial computer and a programmable logic controller
(PLC).

A software PLC is a development environment/runtime environment that executes PLC
functions on a computer with a general-purpose OS. HF-W100E/loT uses CODESYS®, a
software PLC developed by 3S-Smart Software Solutions GmbH, Germany (hereinafter
denoted as 3S).

B About CODESYS
CODESYS is a software PLC developed by 3S. It consists of a development environment
that supports programming languages defined in the international standard IEC 61131-3
and a realtime execution environment (runtime environment) that runs control applications
developed by the development environment.
In HF-W100E/IoT, the following CODESYS packages are pre-installed. (You can
download the development environment from the Web site of 3S, but note that only the
following version is verified to work with the HF-W100E/I0T.)
* Development environment: CODESY'S Development System (V3.5 SP10 Patch 1)
* Runtime environment: CODESY'S Control Softmotion RTE (V3.5 SP10 Patch 1)

B Using CODESYS
For information about the instructions on how to use CODESY'S not described in this
manual, refer to the online help for the development environment. You can start the online
help on the help menu in CODESYS.
In addition to the online help, CODESY'S original manuals (PDF format in English) from
3S are available and stored in the following locations. Refer to them when needed.
Note that Adobe® Reader® from Adobe Systems Incorporated is required to read a PDF
file.

No.

File name Storage folder Description

CODESYS Installation and | C:\Program Files (x86)\3S CODESYS Creating a project, executing a task,
Start.pdf \CODESY S\Documentation and debugging in the CODESYS
development environment

CODESYSControlRTEV3_ | C:\Program Files\3S CODESYS Mechanism and the settings of the
Manual.pdf \CODESYS Control RTE3\Documentation | CODESYS runtime environment

CoDeSys OPC_Server_V3 | C:\Program Files (x86)\3S CODESYS Instructions for using OPC Config,
_User_Guide.pdf \CODESYS OPC Server 3 which is a configuration tool for the
OPC server and for the
communication interface between
the CODESY'S development
environment and the PLC.

AeConfigurator_UserGuide Instructions for using

pdf AeConfigurator, which is a tool for
adding and setting up alarm events
when you use OPC AE.

WebServerSSL_en.pdf C:\Program Files (x86)\3S CODESYS Procedure for deploying
\GatewayPL C\Documentation WebServer with safe connections
when Web Visualization is used.
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1. INTRODUCTION TO HF-W100E/IoT

1.2 Specifications
The instruction manual of the HF-W100E, base hardware of HF-W100E/loT, (hereinafter
denoted as HF-W instruction manual) describes the specifications of the industrial computer,
and this section supplements them with HF-WZ100E/loT-specific specifications.

1.2.1 Software specifications
This manual describes the software specifications only. The hardware specifications are the
same as those of the HF-W100E. For details about the hardware specifications, refer to “5.1
Equipment Specifications” in the HF-W instruction manual.

Specifications

Item

Motion model

CNC model

HJ-100E-PAMM

HJ-100E-PBMM

Model

HJ-100E-PGMM HJ-100E-PHMM

Pre-installed OS

See “(1)Pre-installed OS”

Development environment

CODESYS® Development System (V3.5 SP10 Patchl)

Programming languages

IEC 61131-3 standard programming languages
* LD: Ladder diagram
» FBD: Function block diagram (including CFC)
» SFC: Sequential function chart
* ST: Structured text

Runtime environment

CODESYS® Control SoftMotion RTE (V3.5 SP10 Patchl)

1/0O control

Software PLC

Motion control

SoftMotion (PLCopen®
compliant)
CNC (G-code)

SoftMotion
(PLCopen® compliant)

Field network

EtherCAT® master

Data exchange standard

OPC server

HMI features

Visualization features

(1) Pre-installed OS

HJ-100E-PAMM

Microsoft® Windows® 10 IoT Emterprise 2016 LTSB (64bit)

HJ-100E-PBMM

Microsoft® Windows® 10 loT Emterprise 2016 LTSB (64bit)

HJ-100E-PGMM

Microsoft® Windows® Embedded Standard 7 SP1 (64bit)

HJ-100E-PHMM

Microsoft® Windows® Embedded Standard 7 SP1 (64bit)
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1. INTRODUCTION TO HF-W100E/loT

1.2.2 LAN interface specifications
(1) EtherCAT connection
Built-in LAN port are handled as follows.

Default factory EtherCAT
Item . Remarks
setting capable
Built-in LAN LAN A Ethernet Yes
u F;';'rt LAN B EtherCAT Yes ™
LANC EtherCAT Yes *)

(*) CODESYS EtherExpress driver for EtherCAT is installed at the factory.

To use different interfaces than the ones set up at the factory, update the network driver.
For information about how to update the driver, see “2.3 Updating the Network Driver”.
For information about the location of the LAN port connectors, refer to “1.5 Name and
Function of Each Part” in the HF-W instruction manual.

(2) LAN cables
In “5.8 Interface Specifications” in the HF-W instruction manual, UTP cables are
recommended for use in connection to LAN ports. In spite of that, we recommend using
cables with the following specifications if the cables are used for EtherCAT connection
on HF-W100E/IoT.

Cable specification: STP cable (shielded twisted-pair cable) category 5e or better
[Caution]

When an STP cable is used, the grounds of the devices at both ends must be at the same voltage
level.
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1. INTRODUCTION TO HF-W100E/IoT

1.2.3 BIOS settings

The factory default BIOS settings for HF-W100E/1oT are as follows. Do not change these

settings. If you do, it may affect the processing of realtime control.

B10OS settings other than those below are the same as the default settings for the HF-W100E.

For details about the setup menu, refer to “5.3 BIOS Setup” in the HF-W instruction

manual.
Top Setting item Value Caution
menu
Chipset South |USB Legacy USB | Disabled | Do not change these settings.
Bridge [Configuration [Support
[Caution]

If you use Restore Defaults for Windows 7 (in the case of Windows® Embedded Standard 7)
or Restore Defaults for Windows 10 (in the case of Windows® 10) in the setup menu, the
BI1OS settings go back to the initial settings of the HF-W100E. After you use this menu, restore

the BI1OS settings to the factory default settings of HF-W/IoT (as in the above table).
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1. INTRODUCTION TO HF-W100E/loT

1.3 Changes to the HF-W Instruction Manual
This section explains the changes you must make to the HF-W instruction manual.

1.3.1 Time required for restoring the factory condition with the recovery DVD
In“7.1 Overview of Restoration Procedure” in the HF-W instruction manual, the time
required for restoring the factory condition is approximately 30 minutes for HF-W100E/IoT.

1.3.2

Recovery DVD name

The name of the recovery DVD described in “7.2  Preparation” and “7.3 Restoring the
System Drive Back to the Factory-Shipped Condition” in the HF-W instruction manual must

be replaced as follows.

<Name to replace>

Before HITACHI HJ-100E-**** Product Recovery DVD
(The underlined part is the model number of the device you
purchased.)

After HITACHI HF-W/1oT HJ-100E-**** Product Recovery DVD

(The underlined part is the model number of the device you
purchased.)
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2. SETUP

CHAPTER 2 SETUP

This chapter describes how to set up the HF-W100E/loT.

* After setting up the OS, activate the license of the CODESY'S runtime environment.
However, since devices shipped after September 2018 will be automatically licensed, it is not
necessary to perform the activation process. Please check to "2.2.1 Confirmation of Activation
Status” to see if license activation is being done.

» The CODESYS development environment and the runtime environment are pre-installed. You do
not have to install or set them up.

2.1 Setup Items

[ OS setup ] |:> Refer to “CHAPTER 3 SETUP” in the HF-W100E
INSTRUCTION MANUAL (manual number WIN-62-
0069).
) . Activate the license of the CODESYS runtime
[ License activation ] environment as described in “2.2  License Activation”.
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2. SETUP

2.2 License Activation
Product activation is required for the CODESYS runtime environment (CODESYS
SoftMotion RTE) installed on this device. You must go through license authentication
(product activation) against 3S, the manufacturer.

2.2.1 Confirmation of Activation Status
You can check if license activation is done by the following procedure.

1. Click the CODESYSS Control RTE V3 icon in notification area on the taskbar. (The icon
is hidden by default, and you must click “*” to find it. (Note)) Then click Start PLC to
start the CODESYS Softmotion RTE.

(Note)You can set it to display an icon in the notification area by the following
procedure.
- Right-click " /\" in the notification area and click Properties from the
displayed menu.
Click Customize on the displayed screen.
Click Select which icons appear on the taskbar.
Set the icon of [CODESYS "Control RTE V3" RTE SysTray] to ON.

2. After the icon turns yellow, point the CODESYS Control RTE V3 icon again and check
the display contents(last string of ”Address:” line in lower row).

Start PLC

Exit PLC Control
PLC Cenfiguration

Remote PLC

About...

ASGHOE A
Display contents Meaning and Action
(licensed) License activation has already been done.
License activation procedure is unnecessary.
(DEMO) License activation has not been done yet.

Please perform license activation by the method
described in "2.2.2 License activation method"

— NOTE
Make sure you activate the license. If the license is not activated, the runtime
environment stops after running two hours.
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2. SETUP

2.2.2 License activation method

(1) Online activation
Activate the license on this device. In this case, you must connect to the Internet.
* Using the CODESYS development environment
* Using a Web browser

(2) Offline activation
Activate the license on the environment (PC with Internet access) outside this device. You
can activate the license without connecting this device to the Internet.

For the procedure, refer to "2.2.3 License activation procedure™ in the next section.
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2. SETUP

2.2.3 License activation procedure
(1) Online activation

(a) Using the CODESY S development environment
1. Start the CODESY'S development environment in the following steps. Wait until

the startup process is complete. Be aware that it may take dozens of seconds.

* If the OS is Windows® Embedded Standard 7, click Start, and click All
Programs > 3S CODESYS > CODESYS > CODESYS V3.5 SP10 Patchl.

* If the OS is Windows® 10, click Start, and click 3S CODESYS > CODESYS >
CODESYS V3.5 SP10 Patchl from the list of applications.

(Alternatively, double-click the CODESYS V3.5 SP10 Patchl icon on the

desktop.)

2. The CODESYS development environment starts. Click New Project. Create a new
project as follows.
* Categories: Projects
» Templates: Standard project
* Name: Any
* Location: Any
* Device: Different depending on the model you purchased. Select as follows.

Model name Device name
Motion model HJ-100E RTE SoftMotion 64bit (Hitachi Industry & Control Solutions, Ltd.)
CNC model HJ-100E RTE CNC 64bit (Hitachi Industry & Control Solutions, Ltd.)

* PLC_PRG in: Any

» CODESYS - O X
fle Edit Vien Project Buld Onlne Debug Tools Window Help
=12 8 05 =
Devices - 1 X 5] StartPage X -
= ﬁ CODESYS V3.5 SP10 Patch 1
Basic Operations Latest News
[@ Open Project... unavailable. To change the news channel, go to the Options dialog and select the
Load&Save category.
Open Project from PLC...
Recent Projects
[ Close page after project load
5 Devices |[) FOUs Show page on startup
[El Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Lastbuld: €3 0 8 0 Precompile: o Current user: (nobody) (%]
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2. SETUP

3. Click the CODESYS Control RTE V3 icon in notification area on the taskbar.
(The icon is hidden by default, and you must click “” to find it.) Then click Start
PLC to start the CODESYS Softmotion RTE. Before the activation, the
CODESYS Softmotion RTE runs in DEMO mode.

Start PLC

RTOP DLC

Exit PLC Control
PLC Configuration
Remaote PLC

About...

~ @S OB A

1

4. Double-click Device (*****) in the Devices window. ((*****) shows the selected
device name.) Then click Scan network.

# Untitled1.project - CODESYS - O e
File Edit View Project Buld Onine Debug Tools Window Help
BEFEH & o & B @XM % X =
Devices. v 3 X [{] Device x -
P Untited? s S Network. Gate D
=[] | pevice (H3-204x RTE CNC 64bit) c Seftings i s — J
= PLC Logic
&l tlose AT
= €3 Application
M) uirary wanages Backup and Restare
PLC_PRG (FRG)
= {88 Task Configuration Files 2 Y -
= MainTask ®
Gateway
& PLC_PRG Log
' SoftMotion General Axis Pool Gateway-1 v|  [peskror-nausEQu v]
PLC Settings 1P-Address:
localhest
PLC Shell
Part
1217
Users and Groups
Task Deployment
Status
Information
Lastbuid: € 0 ® 0  Precompie: o Current user: (nobody) 9




2. SETUP

5. The Select Device window opens. Select the device you want to select, and click
OK.

Select Device X

Select the network path to the controller:
= g8)e Gateway-l Device Name: ~ Scan network

@ DESKTOP-NQISEQU [0001] PESKTOP-NQIGEQU Wink
Win|

Device Address:
0001

Humber of
channels:
8

Target ID:
16710002

Target Name:
H1-204x RTE CNC
64bit

Target Type:
4102

Target Vendor:
Hitachi Industry &
Control Solutions,
Ltd. ¥

e

Note: If no devices are shown under Select the network path to the controller,
repeat clicking Scan network. If you still cannot find any devices, the
CODESYS Softmotion RTE may not have started yet. Do the following.

* Check that the settings in Step 2 are all correct.
* Stop and then restart the CODESYS Softmotion RTE. To stop the
CODESYS Softmotion RTE, click Stop PLC in Step 3.

6. Click PLC Settings in the Device tab. Then click Edit License.

® Untitled1.project - CODESYS - [m] X
Fle Edit View Project Buld Onlne Debug Tools Window Help
-1 0GR - 7 o8 % -
Devices ~ B X|| [f] Device x -
=5 untiteds -
= [ Device (H1-204¢ RTE CNC 64bit) Communication Settings Application for /0 handling: | Application v
= PLC Logic
&l . Applications PLC settings

= £} Application
i Library Manager
PLC_PRG (PRG)

[ update I0 whilein stop

Backup and Restore Behaviour for outputsin Stop: | Keep current values ~

= (& Task Configuration Files Aluzve pdatcvorichics: Disabled {update only ff used in a task) v
S ]
&5 MainTask Edit Licenses...
& FLc_PRG Log -—»

"2 softMotion General Axis Paol Bus cyde options
PLC Settings Bus oycle task: <unspecified> v

PLC Shell
e Addtional settings

Ul Ereres Generate force variables for 10 mapping ] EnableDiagnosis fordevices
[] show /O warnings as errors
Task Deployment

Status

Information

5 Devices |[) POLs

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

Lastbuid: € 0 ® 0  Precompie: Current user: {(nobody) %)
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7. The Edit Licenses window is displayed. CI

ick Install licenses.

Number of licenses:
Usage:

Feature map:
Activation time:
Deactivation time:
Firm code:

Product code:

Description:

Edit Licenses X
Dongle: |Softcontainer: [1]: SN=32767-2446706177, Version=1.13, Chip=0, Rev=0 | Reload Dongle(s) é‘/
Products
empty Name: empty
Company: 35 Smart Software Solutions
Units:

5000304
0

Valid license ondongle
n Invalid license ondongle
B No license ondongle

I Install licenses... I

Close

8. The Select Operation window is displayed
click Next.

2. SETUP

. Select Activate license, and then

Install Licenses - Select Operation

Install Licenses
What do youwant to do?

(@ Activate license

license activation ticket to you.

() Request license

() Install license

Use this option if this machine has internet access and the software vender has supplied a

If this machine does not have internet access, you can create a context file of your
dongle, which can be activated over internet on another machine. The resulting license
update file can then be installed on this machine using "Install license™.

If you have got & license update file, use this option in order to install it to your dongle.

Cancel Next >

»

&
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2. SETUP

9. The Active License window is displayed. Enter the ticket ID shown on the license
certificate (included with the product) in the Ticket ID box. Then click Next.

Install Licenses - Activate License X

Install Licenses

Activatealicense overtheinternet - /

Please enter your ticket ID and select the license server. Both values have been provided
by the software vendar during the order process.

License server: |3S-Smart Software Solutions GmbH (http: /flicense.codesys. com) ~ |

Ticket ID: - - - |

Select ticket from repository

Cancel < Back Next >

10. The Select Licenses window is displayed. Select the checkbox for CODESYS
Control SoftMotion RTE SL, and then click Next.
When the authentication process is finished, click Finish.

Install Licenses - Select Licenses X

Install Licenses

Select Licenses to activate /
<

The ticket contains the following licenses which can be activated. Please select the ones
you want to activate.

Name Availlable  Taken — Total
CODESYS Control SoftMotion RTE SL (Full) 1 o 1
Cancel < Back Next >
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2. SETUP

11. If the activation is successful, the following window appears. Click Finish.

Install Licenses - License Activation Completed X

Install Licenses

License Activation Completed P :/

The license activation has been completed successfully.

Cancel < Back Finish

<Confirming the license activation status>
In the Edit Licenses window, you can check that the license for CODESYS Control
SoftMotion RTE has been activated.

Edit Licenses X
Dongle: | Softcontainer: [1]: SN=128-4515421, Version=1.19, Chip=0, Rev=0 ~ | | Reload Dongle(s) & /
Products
83| copess control SoftMation RTE 5L Name: CODESYS Control SoftMotion RTE SL
Company: 35-Smart Software Solutions GmbH
Units:
Number of licenses:
Usage:
Feature map: ool

Activation time:
Deactivation time: =
Firm code: 5000304

Product code: 309015
Description:

Unlimited RTE for SoftMotion applications

Valid license on dongle
Invalid license on dongle

m Nolicense ondongle

Install licenses... Close

You can also check the display status of the CODESYS Control RTE V3 icon in
notification area on the taskbar to see whether the mode has been changed from
DEMO to licensed.
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2. SETUP

(b) Using the Web browser
1. Click the CODESYS Control RTE V3 icon in notification area on the taskbar.
(The icon is hidden by default, and you must click “*” to find it.) Then click Start
PLC to start the CODESYS Softmotion RTE. Before the activation, the
CODESYS Softmotion RTE runs in DEMO mode.

Start PLC

Stop P
Exit PLC Control
PLC Configuration
Remote PLC

About...

NS OB A D

2. Visit the CODESYS license activation site (http://license.codesys.com). Enter the
ticket ID shown on the license certificate (included with the product) in the
License key box. Then click Next.

CODESYS License Central

Welcome to the online platform
for the activation of your CODESYS products

Home Get licenses English £E [

License activation:
on CODESYS Security Key, CODESY S Runtime Key or CODESYS SoftContainer

To activate your CODESYS product please enter your license key and click "Next” to start the
guided license activation process.

License key:

3. The activation status of the license is displayed. Click Activate licenses.

My Licenses

CODESYS Control SoftMotion RTE SL (Full) Available

Activate licenses
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2. SETUP

4. Click CODESYS Software Key (Softcontainer) as the binding for the license.

Select the binding for your licenses

Your requested licenses can be bound to an industrial controller or PC (CODESYS Software
Key) or to a dongle (CODESY S Runtime Key).

« If you choose binding to your controller or PC, the license gets transferred to this device. The
license gets bound to the properties of your controller or PC.

= If you choose binding to a CmDengle, the license is completely transferred into this dongle.
The license is thus portable and can be used on different controllers or PCs

==

I want my licenses on a dongle (CODESY S Key) | want my licenses on (a PLC or single
for use on different computers computer)

Note: Do not select CODESYS Runtime Key (Dongle) (not supported by this
device).
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2. SETUP

5. Select the license container, and click Activate selected licenses now.

Available Licenses

To activate your licenses:

1. Select the licenses you want to activate.
2. Select the local license container where you want to transfer the licenses.
3. Click "Activate selected licenses now”.

Name Activated on License container Status
CODESYS Control SoftMotion RTE SL (Full) Available

Select license container
[128-9750234 (35-Smart Software Solutions Softicenses) v|[2]

| Activate selected licenses now Offline license transfer

[l Select binding
K My Licenses

License being activated

Online License Transfer

Please wait! The selected licenses are being transferred. This process may take
@ several minutes to complete. Please do not remove the license container during this
process and do not reload this page.

Starting license transfer

Creating license request.

Downloading license update

Importing license update to license container.
Creating receipt.

Uploading receipt.

License activated

Online License Transfer

Starting license transfer.

Creating license request.

Downloading license update.

Importing license update to license container.
Creating receipt.

Uploading receipt.

@ License transfer completed successfully!

A window is displayed to indicate that license activation was successful. Click
OK.
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2. SETUP

<Confirming the license activation status>
In the window in Step 2, enter the ticket ID in the License key box again, and click
Next. Then you can confirm that the license status has changed to “Activated”.
(You cannot reactivate using the same ticket ID.)

My Licenses

CODESYS Control SeftMotion RTE SL (Full) 2017-03-10 21:54:36 128-9750234 Activated

You can also check the display status of the CODESY'S Control RTE V3 icon in
notification area on the taskbar to see whether the mode has been changed from
DEMO to licensed.
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2. SETUP

(2) Offline activation

1. Execute Steps 1 to 7 in “(1) Online activation (a) Using the CODESY'S development
environment”.

2. The Select Operation window is displayed. Select Request license, and then click
Next.

Install Licenses - Select Operation *

Install Licenses

What do youwant to do? /
! <

() Activate license

Use this option if this machine has internet access and the software vendor has supplied &
license activation ticket to you.

(® Request license

If this machine does not have internet access, you can create a context file of your
dongle, which can be activated over internet on another machine. The resulting license
update file can then be installed on this machine using “Install license™.

() Install license
If you have got a license update file, use this option in order to install it to your dongle.

Cancel Next =

3. The Request License window is displayed. Create a request file (WibuCmRaC) to be
used in license activation. Specify the Software vendor and the file save location, and
click Finish.

Install Licenses - Request License X

Install Licenses
Create a donglecontextfileto be activated on another computer. & /

A context file describing your dongle will be generated. Using this file, you will be able to
activate the license over the internet on another computer.

Mote: The context file will not contain information from any other than the selected software
vendor, So it is safe to share this file with the selected software vendor.

Software vendor: |35-Smart Software Solutions GmbH (Firm Code=5000304) w |
Context file: |C:¥Users¥HF -W IoT¥Desktop¥Dongle_4515421.WibuCmRaC |
Cancel < Back Finish
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4. Use a PC with Internet access to visit the CODESYS license activation site

2. SETUP

(http://license.codesys.com). Enter the ticket ID shown on the license certificate

(included with the product) in the License key box. Then click Next.

CODESYS

License Central

Welcome to the online platform
for the activation of your CODESYS products

| Home ‘ Get licenses | English EE”

License activation:
on CODESY$ Security Key, CODESY S Runtime Key or CODESY$ SoftContainer

To activate your CODESYS product please enter your license key and click "Next” to start the
guided license activation process

License key:

5. The activation status of the license is displayed. Click Activate licenses.

Activate licenses

My Licenses
MName Activated on License container Status
CODESYS Control SoftMotion RTE SL (Full) Available
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2. SETUP

6. Click CODESYS Software Key (Softcontainer) as the binding for the license.

Select the binding for your licenses

Your requested licenses can be bound to an industrial controller or PC (CODESYS Software
Key) or to a dongle (CODESY S Runtime Key).

«+ If you choose binding to your controller or PC, the license gets transferred to this device. The
license gets bound to the properties of your controller or PC.

= If you choose binding to a CmDongle, the license is completely transferred into this dongle.
The license is thus portable and can be used on different controllers or PCs

2 " exd

I want my licenses on a dongle (CODESYS Key) | want my licenses on (a PLC or single
for use on different computers. computer)

Note: Do not select CODESYS Runtime Key (Dongle) (not supported by this
device).

7. To jump to the window for online activation, click the Offline license transfer link
near the lower right corner. In the following examples, CODESYS is not installed, and
therefore, an error message is shown to indicate that the license activation system
(CodeMeter) is not supported.

If you are prompted to install a CodeMeter add-on, you do not have to install the add-
on because offline activation is still possible.

Available Licenses

To activate your licenses:
1. Select the licenses you want to activate.

2. Select the local license container where you want to transfer the licenses.
3. Click "Activate selected licenses now™.

CODESYS Control SoftMotion RTE SL (Full) Available

® Error

ActiveX is not enabled. Please enable ActiveX or use Offline license transfer.

0x1308810B
CodeMeter License Central WebDepot v16.03.165.500.le
2017-03-25 06:59:30 (UTC)

Offline license transfer

K1 Select binding
Kl My Licenses

This website wants to install the following add-on: ‘CodeMeter FAS Trigger' from "WIBU-
SYSTEMS AG'.
What's the risk? Install
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2. SETUP

8. In Select license request file, specify the path of the request file created in Step 3.

Click Upload request and continue now to upload the request file.

Available Licenses

- povnload update pload recelpt

To activate your licenses offline - First step "Upload request™

1. Create a license request file with Firm Code 5000304 for the license container where you
want to transfer the licenses. This file can be created with CODESYS. How it works

2. Select the licenses you want to activate

3. Select the created license request file.

4. Click "Upload request and continue now”.

] Name Activated on License container Status
] CODESYS Control SoftMotion RTE SL (Full) Available

Select license request file (*WibuCmRaC)

Browse...

| Upload request and continue now | Online license transfer

K Select binding
Kl My Licenses

9. Click Download license update file now to obtain the license update (WibuCmRaU)

file.

Download License Update File

Upload request + - Upload receipt

To transfer your licenses offline - Second step "Download Update™:

1. Click "Download license update file now™ and save the file on your computer.

2. Import this license update file to the license container with Serial 128-9750234. This file can
be imported with the CODESYS. How it works

3. After you have successfully transferred the license update file to the license container, click
"Next" to confirm the license transfer.

Download license update file now || Mext Online license transfer

Kl My Licenses




2. SETUP

10. The following window is displayed for uploading the result of the license activation,
but first execute the following Steps 11 to 13.

Confirm License Transfer

Upload request + Download update -

To transfer your licenses offline - Third step "Upload receipt™:

1. Create a license receipt file from the license container with Serial 128-9750234 and Firm
Code 5000304. This file can be created with the CODESYS. How it works

2. Select the created license receipt file.

3. Click "Upload receipt now".

If you have not imported the license update file yet, then you can download it again. Click "Back”
to proceed to the download page.

Select license receipt file (*.WibuCmRaC)

Browse...

Upload receipt now Back Online license transfer

Kl My Licenses

11. In the Select Operation window of HF-W100E/IoT, select Install license, and then
click Next.

Install Licenses - Select Operation x

Install Licenses

‘What do youwant to do?
! s

() Activate license

Use this option if this machine has internet access and the software vendor has supplied a
license activation ticket to you.

() Request license

If this machine does not have internet access, you can create a context file of your
dongle, which can be activated over internet on another machine. The resulting license
update file can then be installed on this machine using “Install license™,

(@) Install license
If you have got a license update file, use this option in order to install it to your dongle.

Cancel Next >
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12. The Install License window is displayed. Specify the path of the license update file
you obtained in Step 9, and then click Finish.

Install Licenses - Install License X

Install Licenses
Update your dongle with a license update file. & ]/

Please specify the path to the license update file which has been downloaded during software
activation over the internet.

Cancel « Back Finish

13. If the activation is successful, the following message is displayed. Click OK.

CODESYS x

One or more licenses have been successfully installed to dongle [1]:
SN=128-9750234, Version=1.19, Chip=0, Rev=0.

14. In order to report the successful license activation to the license activation site,
follow Steps 1 to 3 again and create a new request file (WibuCmRaC).

15. Go back to the PC with Internet access. In Select license receipt file in the window
in Step 10, specify the path of the request file created in Step 14. Click Upload
receipt now to upload the result of the license activation.

16. A message is displayed to indicate that the result of the license activation has been
reported. Click OK.

License Transfer Successfully Completed

The license transfer has been completed successfully.

OK
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<Confirming the license activation status>
In the window in Step 4, enter the ticket ID in the License key box again, and click
Next. Then you can confirm that the license status has changed to “Activated”. (You
cannot reactivate using the same ticket I1D.)

Your Licenses

All licenses are activated.

CODESYS Control SoftMotion RTE SL (Full) Activated

Correct your binding choice

You can also check the display status of the CODESYS Control RTE V3 icon in
notification area on the taskbar to see whether the mode has been changed from DEMO
to licensed.
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2.3 Updating the Network Driver
In the factory settings of HF-W100E/10T, the Intel® Network driver is used for the built-in
LAN (LAN A), and the CODESY'S EtherExpress driver is used for the built-in LAN (LAN B
and LAN C) to support EtherCAT.
To use the built-in LAN (LAN A) as EtherCAT, or to use the built-in LAN (LAN B and LAN
C) as Ethernet (TCP/IP), update network drivers. To update a network driver, follow the
procedure below:

— NOTE
This product may record the following events in the event log during update the
CODESYS EtherExpress driver to the Intel® Network driver. These events do not
affect the operation of the system.

Event ID Source Type Description

10317 NDIS Error Miniport (*1), {(*2)}, had event Fatal error: The
miniport has detected an internal error

(*1) shows the network adapter name.
(*2) shows the GUID.

1. Log on to the computer as an administrator account.

2. Open Control Panel.
* If the OS is Windows® Embedded Standard 7, click Start, and click Control Panel.
* If the OS is Windows® 10, right-click Start, and click Control Panel from the menu.

3. Click Start > Control Panel > System and Security. Click the System icon, and then
Device Manager.

4. The Device Manager window appears. Click the View menu, and select Devices by

connection.
5. If the OS is Windows® Embedded Standard 7, expand ACPI x64-based PC > Microsoft

ACPI-Compliant System > PCI bus.
If the OS is Windows® 10, expand ACPI x64-based PC > Microsoft ACPI-Compliant

System > PCI Root Complex.
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6. As in the following example, right-click on the network adapter where you want to update
the driver. Then a menu appears. Click Update Driver Software.
The following screenshot is just an example. Be aware that network adapter names are
displayed differently for the HF-W100E/IoT.

=y Device Manager EE |

File Action Yiew Help
lea= =B H= & %

4 = PHMMZ-PC

4 78 ACPI:f4-based PC
.‘":.; Microsoft ACPI-Compliant System
----- 78 ACPI Fixed Feature Button

----- 1M High precision event timer
- Intel(R) Atom(TM) CPU E3845 @ 1.91GHz
- Intel(R) Atom(TM) CPU E3845 @ 1.91GHz
[} Intel(R) Atom(TM) CPU E3845 @ 1.91GHz
- Intel(R) Atom(TM) CPU E3845 @ 1.91GHz
----- 7N Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor MBI Device - 338D
48 PCTbus
b 48 High Definition Audio Controller
K| Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor PCI Express - Root Port 1 - OF48
| (. l_-'l" Intel(R) 1210 Gigabit Metwork Connection
) 1M Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor PCI Express - Root Port 2 - OF4A
. L.F CoDeSys Etherbxpress GBit PCI Ethernet Adapter #3
4l Intel(R) Atom(TM)/Celeron(R)/Pentium(R]) Processor PCI Express - Root Port 3 - OF4C
i L¥ CoDeSys EtherExpress GBit PCI Ethernet Adapter
b Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor Platform Control Unit - LPC: Bridge to Intel Legacy Block - 0F1C
K| Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor Platform Control Unit - SMBus Port - 0F12
i M Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor Trusted Execution Engine Interface - OF18
» Bl Intel(R) HD Graphics
b § Intel(R) USB 3.0 eXtensible Host Controller
{8 PCI standard host CPU bridge
b g Standard AHCI1.0 Serial ATA Controller
----- M Syster CMOS/real time clock

<To update the driver for built-in LAN (LAN A)>
Click Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor PCI Express — Root
Portl — OF48. Then, right-click on the network adapter displayed below (in the example
above, Intel(R) 1210 Gigabit Network Connection (*)).

<To update the driver for built-in LAN (LAN B)>
Click Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor PCI Express — Root
Port2 — OF4A. Then, right-click on the network adapter displayed below (in the example
above, CoDeSys EtherExpress GBit PCI Ethernet Adapter #3 (*)).

<To update the driver for built-in LAN (LAN C)>
Click Intel(R) Atom(TM)/Celeron(R)/Pentium(R) Processor PCI Express — Root
Port3 — OF4C. Then, right-click on the network adapter displayed below (in the example
above, CoDeSys EtherExpress GBit PCI Ethernet Adapter #2 (*)).

(*) Network adapter names are displayed differently for the HF-W100E/IoT.
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7. The Update Driver Software window appears. Click Browse my computer for driver
software.

8. Click Let me pick from a list of device drivers on my computer.
9. Select a new driver you want to update, and then click Next.

<To use a port as Ethernet (TCP/IP)>
Select Intel(R) 210 Gigabit Network Connection, and then click Next.
Note: If the OS is Windows® 10, two [Intel (R) 210 Gigabit Network Connection] are
displayed, select the upper side.

<To use a port as EtherCAT>
Select CoDeSys EtherExpress GBit PCI Ethernet Adapter, and then click Next.

10. A message is displayed to indicate that the driver has been successfully updated. Confirm
the message, and then click Close.

This completes the installation of the driver. Restart the HF-W100E/IoT.
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3. CREATING A PLC PROGRAM

CHAPTER 3 CREATING A PLC PROGRAM
3.1 PLC Program Creation Procedure

3.1.1 Creating a project
The following shows how to create a new project.

1. Start the CODESY'S development environment in the following steps. Wait until the
startup process is complete. Be aware that it may take dozens of seconds.
* If the OS is Windows® Embedded Standard 7, click Start, and click All Programs >
3S CODESYS > CODESYS > CODESYS V3.5 SP10 Patchl.
* If the OS is Windows® 10, click Start, and click 3S CODESYS > CODESYS >
CODESYS V3.5 SP10 Patchl from the list of applications.
(Alternatively, double-click the CODESYS V3.5 SP10 Patchl icon on the desktop.)

2. Click the File menu, and on the menu, click New Project.

» CODESYS

File | Edit W¥iew Project Build Online Debug Tools Window Help
i &z
[E] nwewproject... cri+n 4

(& OpenProject... Cirl+0

Close Project
v 1 X Ep| Start Page X

Sawve Project Ctrl+5 -

&9 CODESYS V3.5 SP10 Patch 1

Save Project As...
Project Archive 3

Source upload... Basic Operations

Source download. .. 5] new Project...

Print... DF" Open Project...

Print Preview. .. m Qpen Project from PLC...
Page Setup...

Recent Projects 3

Exit Alt+F4

3. The New Project window is displayed. Select Standard project under Templates.
Specify a project name for Name and a save location for Location, and then click OK.

Mew Project *
il
Categories: Templates:
{7 Libraries i
{3 Projects @ i 'E
Empty project HMI project Standard project

Standard project  Standard project
with Applicatio...  with device ap...

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

Name: |sampla ‘

Location: |C:¥work V‘




3. CREATING A PLC PROGRAM

4. Select a device to run and a programming language (language for PLC_PRG) to use, and

then click OK.
* The device differs depending on the model you purchased. Select one of the following.

A device not described in the following table can be selected but it will not be supported
in HF-W100E/IoT.

Model Device
Motion model HJ-100E RTE SoftMotion 64bit (Hitachi Industry & Control Solutions, Ltd.)
CNC model HJ-100E RTE CNC 64bit (Hitachi Industry & Control Solutions, Ltd.)

* For PLC_PRG in, specify a language to use.
In the figure below, Structured Text (ST) is selected as an example.

Standard Project

You are about to create a new standard project. This wizard will create the fallowing
~ objects within this project:
§ a
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- & cyclic task which calls PLC_PRG
- & reference to the newest version of the Standard library currently installed.

Device: H1-100E RTE CMNC &4bit (Hitachi Industry & Control Solutions, Ltd.) 2

PLC_PRG in: |Structured Text (ST) i
Continuous Function Chart {CFC)

Continuous Function Chart {CFC) - page-oriented

Function Block Diagram (FBD)

Ladder Logic Diagram {LD)

Sequential Function Chart (SFC
Structured Text (ST)
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3.1.2 Creating a PLC program
(1) Task configuration
1. Double-click MainTask in the Devices window to display a window for setting up the

3. CREATING A PLC PROGRAM

task configuration.

In the MainTask tab, you can set task priority, type, and interval.

Ele Edit View Project Buld Online Debug Tools Window Help

b - 0 | ) | O

i,

£ MainTask X

B H & & 2
Devices * o X
=5 sample w || Configuration
=[] Device (H3-204x RTE CNC 64bit)
=B PLC Logic

= Application
Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 MainTask
&) pLC_PRG
'3 SoftMotion General Axis Pool

B Adding a task

Priority { 0.31 } |1

Type

Interval (e.g. t%200ms): |4

Time {e.g. t¥200ms):

1. If you want to add a task, in the right-click menu on Task Configuration in the
Devices window, click Add Object > Task.

Devices * o X
=3 sample 7
=4 Device (HI-204x RTE CNC 54bit)
= Bl] PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration % o
=38 MainTask B
&) pLc_PRG Copy
% SoftMotion General Axis Pool Paste
¥ Delete
Browse 3
Properties...
[ Acd object I
) Add Folder...
7" EditObject
Edit Object With. ..
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2. The Add Task window is displayed. Enter the task name, and then click Add.

Add Task X
ﬂﬁ; A IEC task

Name:

=

Add Cancel

(2) Creating a program
1. Double-click PLC_PRG (PRG) in the Devices window to display a window for
creating a program. You can create a program in the PLC_PRG tab. In the declaration
part in the upper pane, define variables. In the body in the lower pane, describe an
algorithm.

File Edit View Project Build Orlne Debug Tools Window Help

IR L R AT

Devices - ax [g] PLC_PRG X
=5 sampk = 1 PROGRAM PLC_PFRG
- ) ) = oz vAR
mégmﬂfgm FECNC e s ST_LIGAT: BOOL: Declaration part
2.€) Application 4 ST_BUTTON: BOOL;
" 5 END VAR
[{{ Library Manager -
POU (*) —> LEl =~ 1 IF 5I_BuTIoN TEEW
=8 Task Configuration = 2 IF ST_LIGHT THEN
Task —> 3 ST LIGHT := FALSE;
& PLC_PRG = e ELSE Body
" SoftMotion General Axis Pool E ST_LIGHT := TRUE:
END_TIF
= 7 ELSE
8 ST_LIGHT := FALSE;
s END IF

(*) POU is a program unit. Each POU is made of a declaration part and a body.
Only one programming language can be used in one POU. If you want to use
multiple programming languages, you must add a POU for each language.
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® Adding a POU

3. CREATING A PLC PROGRAM

To add a POU, follow the procedure below.
1. In the right-click menu on Application in the Devices window, click Add Object >

POU.

= [ Device (H1-204x RTE CNC 64bit)
{] PLC Logic

Cut

Capy
Paste

X @

Delete
Browse
Refactoring
Properties...
‘Add Object 3
Add Folder. ..

Edit Object

Edit Object With...

G U] @

Login

Delete application from device

Alarm configuration. ..
Application. ..
Axis Group...

Cam table...

CNMC program...

CNC settings...

Data Sources Manager. ..

DUT...

External File...

Global Variable List...

Image Poal...

Interface...

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

Persistent Variables. ..

E4s® iDL 2GR 0OR

2. The Add POU window is displayed. Enter the POU name, configure the type and
the implementation language, and then click Add.

Add POU

@ Create a new POU {Program Organization Unit)

® Program

(C) Function Block
~| Extends:
- Implements:

Access specifier:

Method implementation language:

| Continuous Function Chart (CFC)

() Function
Return type:

Implementation language:

Structured Text (5T)
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W Creating global variables
To add global variables, follow the procedure below.
1. In the right-click menu on Application in the Devices window, click Add Object >
Global Variable List.

= Device (H1-204x RTE CNC 64bit)
=2 PLC Logic
|:° -
ol cut
Copy
=
-, Paste
7 Delete
'3 SofY Browse
Refactoring
Properties. ..
Hj ‘Add Object ‘ Alarm configuration. ..
) Add Folder... o Application. ..
Dq Edit Object & Axis Group...
Edit Object With... @ Cam table...
% Login ‘ CNC program...
Delete application from device é CNC settings...
E; Data Sources Manager...
¢ DuT...
External File...
| @ clobal variable L.
Image Fool. ..

2. The Add Global Variable List window is displayed

. Enter a name, and then click

Add Global Variable List x
s Create anew global variable list
Name:

3. You can add global variables in the new Global Variable List.

@ e x|

= 1] VAR GLOBAL
5T_BUTTON

END_VAR

: BOOL;

W M
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3.1.3 Building a PLC program
1. After you finish creating a program, click the Build menu, and on the menu, click Build.
(Alternatively, click the build icon on the toolbar.)

File Edit Wiew Project | Build | Online Debug Tools Window

5 = ) #4  Buid Fii
Rebuild
Devices Generate code
=) sample Generate runtime system files...
= ﬂi Device (H1-204x R Clean
=B PLC Logic Cleanl

=i} Application
@on
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 MainTask
& PLC_PRG
"2 softMotion General Axis Pool

3.1.4 Starting PLC
Start PLC to run a PLC program.
For information about how to start PLC automatically when the device starts, see “(2)
Starting PLC automatically”.

(1) Starting PLC manually
1. Click the CODESY'S Control RTE V3 icon in notification area on the taskbar. (The
icon is hidden by default, and you must click “~” to find it.) Then click Start PLC.

Start PLC
Stop PLC
Exit PLC Control

PLC Cenfiguration

Remote PLC

About...

Notes 1: Wait until the startup process is complete. Be aware that it may take dozens of
seconds.
2: To stop PLC, click Stop PLC.

—— NOTE
When you start PLC by clicking Start PLC or stop PLC by clicking Stop PLC, the
process may take dozens of seconds to complete.

Because of that, after you start (or stop) PLC, wait at least one minute before you stop
(or start) PLC.
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(2) Starting PLC automatically
If you enable the following settings, PLC will automatically start when the device starts.
1. Click the CODESY'S Control RTE V3 icon in notification area on the taskbar. (The
icon is hidden by default, and you must click “~” to find it.) Then click PLC
Configuration.

Start PLC

e
Stop PLC

Exit PLC Control

PLC Configuration

Remote PLC

About...

2. If awindow is displayed to indicate that admin rights are required, click OK to obtain
the admin rights. If the User Account Control window is displayed, click Yes. When
the admin rights are granted, click the icon again, and then click PLC Configuration.

No Admin rights. X

Admin rights required, restart tray menu?

OK | Cancel |

3. The System Configuration dialog box is displayed. Click the Startup tab, select the
Start the PLC with the basic system service checkbox and the Start the RTE basic
systemservice when booting checkbox, and then click OK.

System Configuration ? X

Diagnostic Stﬁ Component Manager Application] Logger} Scheduler} File I Target I

[w Start the RTE basic systemservice when booting.

[ Startthe PLC with the basic system service

Setting item Meaning
Start the RTE basic systemservice when booting | The RTE system service is
started when Windows starts.

Start the PLC with the basic system service PLC is started when the RTE
system service starts.

Note: To cancel the PLC auto start, clear Start the PLC with the basic system
service checkbox, and then click OK.

Then, PLC will start automatically when the device starts next time.
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NOTE
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In Windows® Embedded Standard 7, if the version of the CODESY'S scheduler (file
name: CmpDrvSchedulerAMP.sys) is "3.5.10.10" and you enable these settings in an
attempt to start PLC automatically when Windows starts, a blue screen or a reset might
occur in rare cases. This symptom occurs less frequently if the start timing of PLC is
delayed. This is why “RTE system service auto start task” (delay: 3 minutes) is
registered to Windows Task Scheduler to delay the start timing of PLC.

#The procedure for checking the CODESY'S scheduler version is as follows.
1. Start Windows Explorer and open C:\Windows\System32\drivers.
2. Right-click the CmpDrvSchedulerAMP.sys file, and then click Properties.

3. Click Details tab.

2| CmpDrvSchedulerAMP.sys Properties -

| General I Digital Signatures ISecurityl Details | Previous ‘d'ersion5|

i

Property
Description

File description

Type

Value

CmpDrvSchedulerAFIC
System file

I File wersion

351010 |

Product name

3s CmpDrvSchedulerAPIC

Product version 3.5.10.10

If you want to start the PLC automatically when the CODESYS scheduler version is

"3.5.10.10", perform the following settings (a) and (b).

(a) Enabling the CODESY'S RTE system service auto start task

1. Open Control Panel.

Click Start, click Control Panel.
2. Click System and Security, click Administrative Tools.
3. Double-click Task Scheduler.
4. In the console tree, click Microsoft > Windows > CODESYS Control RTE.
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5. In the console window, right-click the Auto Start task, and on the menu, click

Enable.

3. CREATING A PLC PROGRAM

(E—:' Task Scheduler - [m]
File Action View Help
e n= @
@ i
bt T?S:S‘::d:lj(‘bfg Narme Status  Triggers Next Run Time  Last Run Time  Last Run Result | | Actions
~ [ Task Scheduler Library
f 3 Microsoft L& Auto Start Disabled At system startup PRI | CODESYS Control RTE
- Enable
« [ Windows @] Create Basic Task..
e Export...
~| .NET Framework P . L Create Task..
rties
| Active Directory Rights ! Tope
3 ApplD Delete Import Task...
| Application Experience [ Display All Running Tasks
| ApplicationData ] Enable All Tasks History
il ﬁp:xD::\uymentCliEnt New Folder..
7 Autec |
“| Bluetooth X Delete Folder
7 CertificateServicesClient i v View
7| Chkdsk General - - - "
- Clip eneral  Triggers Actions Conditions Settings History (disabled) |G Refresh
7 CloudExperienceHost Name: Auto Start * |H wHelp
“| CODESYS Control RTE - -
“| Customer Experience Im Location:  \Microsoft\Windows\CODESYS Control RTE Selected ltem
_| Data Integrity Scan Author: DESKTOP-MQIGEQU\HF-W loT 4+ Enable
_: gefrag . Description: Export...
| Device Setup
_| Diagnesis B Properties
“ DiskCleanup K Delete
“| DiskDiagnostic E Help
_| DiskFootprint
7 EnterpriseMgmt Security options
| Feedback When running the task, use the following user accaunt:
_| File Classification Infrast SYSTEM
FileHist:
o [heneten Run only when user is logged on
7| LangusgeComponentsht
7 Live Run whether user is logged on or not
| Location Do not store password. The tack will only have access to local resources
| Maintenance Run with highest privileges
| Maps v
.. < >
< >

Note: To cancel the PLC auto start, right-click the Auto Start task, and on the
menu, click Disable.

(b) Changing the PLC configuration
1. Click the CODESY'S Control RTE V3 icon in notification area on the taskbar.
(The icon is hidden by default, and you must click “*” to find it.) Then click PLC
Configuration.

Start PLC

Stop PLC

Exit PLC Control
PLC Configuration
Remote PLC

About...
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2. If a window is displayed to indicate that admin rights are required, click OK to
obtain the admin rights. If the User Account Control window is displayed, click
Yes. When the admin rights are granted, click the icon again, and then click PLC
Configuration.

No Admin rights, X

Admin rights required, restart tray menu?

OK | Cancel |

3. The System Configuration dialog box is displayed. Click the Startup tab, select
only the Start the PLC with the basic system service checkbox, and then click
OK. Make sure that you clear the Start the RTE basic systemservice when
booting checkbox.

System Configuration ? X

Diagnostic Stﬂ Component Manager Appllcatlon] Logger} Scheduler} File I Target I

[ Start the RTE basic systemservice when booting.

[ Startthe PLC with the basic system service

Note: To cancel the PLC auto start, clear Start the PLC with the basic system
service checkbox, and then click OK.

Then, PLC will start automatically when the device starts next time.

3-11



3. CREATING A PLC PROGRAM

3.1.5 Running a PLC program
1. Double-click Device (*****) in the Devices window to display a window for setting up
device configuration. ((*****) shows the selected device name.)

File Edit Wiew Project Build Online Debug Tools Window Help

A5 HI& MR- T X

Devices > 1 x [f] Device x

=gl sample - ’_ .

= f Device (H1-204x RTE CNC 54bit) communication Settings i (R A
=20 PLC Logic ;
. o Applications
=i} Application
- 6L Backup and Restore

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= é?s MainTask
## PLC_PRG
2 softMotion General Axis Pool

Files

Log

PLC Settings

ateway-1|

IP-Address:
localhost

2. Click Scan network to display the Select Device window.
In the Select Device window, select the device you want to connect to, and click OK.

Select Device X

Select the network path to the cantroller:
= 1"1. Gateway-1

El DESKTOP-GE33V5A [0001]

Device Name: " Scan network

DESKTOP-GE33V5A

Wink
Device Address:
0001

Block driver:
Wy

Number of channels:
8

Target ID:
16710002

Target Name:
H1-204x RTE CNC 64bit

Cancel

3. After the device is connected, click the Online menu, and on the menu, click Login.
(Alternatively, click the login icon on the toolbar.)

ild | Online | Debug  Tools Window Help
\g Lagin Alt+F3 |
Logout Ctrl+F8

Create boot application

Download

Online Change

Source download to connected device
Multiple Download. ..

Reset warm

Reset cold

Reset origin

Simulation

Security 3

Operating Mode 3
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B Selecting another device as a device to run
To connect another device and select the device as a device to run, follow the procedure

below.

3. CREATING A PLC PROGRAM

Note that, in order to connect to another device, PLC must be running on the device.

1. Double-click Device (*****) in the Devices window to display a window for setting up
device configuration. ((*****) shows the selected device name.)

2. In the Communication Settings window, click Gateway. On the menu, click Add
new gateway to open a window for adding a new gateway.

[f] Device x
Communication Settings Scan MNetwork... | |Gateway -| Device -
Add new gateway...
Epplictins Manage gateways...
Backup and Restore Configure the local Gateway...

Files

Log

PLC Settings

PLC shell

Gateway

eyt

IP-Address:
localhost

Port:

3. In the Select Device window, select the device you want to connect to, and click OK.
Enter IP-Address and Port for the new device, and click OK.

Note that, if you specify “localhost” for IP-Address, you can connect to a device
connected as “localhost”.

Gateway X
Name: |Gabeway—2
Diriver: TCPfIP ~
IP-Address localhost
Port 1217

The setting 'IP-Address’ can be used to spedfy an IP Address forthe
gateway. This is useful if you want to connect to a remote gateway running
on another PC or device.

By default, this setting is "localhost' to directly connect to the gateway on
your PC.

Gnce

4. In the Communication Settings window, click Scan network to display the Select
Device window. Select the new device, and click OK.
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3.1.6 Debugging a PLC program
(1) Setting a breakpoint
You can set a breakpoint to stop a program at any location.

1. To set a breakpoint, right-click on a line where you want to set a breakpoint, and on
the menu, click New Breakpoint.

2. The Breakpoint Properties window is displayed. Under Hit Count, select a break
condition. Select Enable breakpoint immediately, and click OK.

Breakpoint Properties *

Condition  |ocation  Execution point settings
Tasks:
[CJonly break if the breakpoint is hit in one of the following tasks:

[] MainTask

Hit Count:

Break always

Break when the hit count is a multiple of
Break when the hit count is greater than or equal to

[~] Enable breakpointimmediately Cancel

3. Click the Debug menu, and on the menu, click Start. (Alternatively, click the start
icon on the toolbar.)

Cnline | Debug | Tools Window Help
3 p Start FS

Stop Shift+8
Single Cyde Ctrl+F5

@ Mew Breakpoint...
204 RTE Edit Breakpaint...
Toggle Breakpoint F2

1 Disable Breakpoint

R Enable Breakpaint

] Step Qver F10

tion Step Into Fa3
Step Out Shift+710

G

Asds Pl Bun to Cursor

Set next Statement

4. The program stops at the line with the breakpoint.

3-14



(2) Writing a value

3. CREATING A PLC PROGRAM

You can write a value to a variable while the program is running.

1. Enter a value (example: FALSE) in Prepared value while the program is running. In
the body, the value is shown as “TRUE <FALSE>".

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask

& PLC_PRG

2 SoftMotion General Axis Pool

Devices - 1 X [E] PLC_PRG x| [f] Device
=4 sample = Device.Application.PLC_PRG
- gﬂDewoe el (FDE =T Expression Type Value Prepared value  Address
= PLC Logic
) ST_LIGHT BOOL TRUE
O » e B
@ o

2. Click the Debug menu, and on the menu, click Write values. (Alternatively, press

Ctrl + F7.)

Debug | Tools Window Help

p Start F5
Stop Shift+78
Single Cyde Cirl+F5

b@ Mew Breakpoint...
Edit Breakpoint...
Toggle Breakpoint Fa
Disable Breakpoint
Enable Breakpoint
[ stepOver Fi0
%= StepInto Fg
= Step Out shift+710
*= Run to Cursor
Set next Statement
o Show next Statement
Write values Ctrl+F7
Force values F7
Unforce values  Alt+F7

3. At the next cycle, the “Value” is changed to the value shown as “Prepared value”
(example: FALSE).

Devices - 3 x [E] PLC_PRG x [ [T] Device
=3 samole = Device Application.PLC_PRG
3 %ignewoe [connected] (HI-204x RTE CNC 64bit) Expression Type Value Prepared
= PLC Logic
' ST_LIGHT BOOL FALSE
o » s =

@ ou
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
] PLC_PRG
"% SoftMotion General Axis Pool

= 1l IF sT_LIGHTENES THEN
2

ST_LIGHTEES := FRLSE;
= 3| ELSE
@ ST_LIGHTRER := TRUE;

o mo_1rEET)
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3.2 Programming Languages
In CODESYS, you can program using the programming languages defined in IEC 61131-3
(Structured Text (ST), Ladder Diagram (LD), Function block diagram (FBD), and Sequential
Function Chart (SFC)) as well as the CODESYS proprietary language Continuous Function

Chart (CFC).
Programming languages Description

Structured Text Language suitable for numerical calculation and
logical expression

Ladder Diagram Language that describes logic circuits

Function Block Diagram Graphical language that combines multiple
functions into one

Sequential Function Chart Language that describes the chronological order of
the control

Continuous Function Chart Graphical programming language based on FBD

For details about each programming language, refer to the following topic in the online help.
* CODESYS Development System > Reference, Programming > Programming Languages
and their Editors
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3.3 Visualization Objects
CODESYS offers visualization features for creating a graphical user interface.
This section shows how to add and run a typical visualization object, Lamp.
For details about visualization features, refer to the following topic in the online help.
* CODESYS Visualization

(1) Creating a visualization object
1. To add a visualization object, right-click Application in the Devices window, and on
the menu, click Add Object > Visualization.

2. The Add Visualization window is displayed. Select the Active checkbox for
VisuSymbols (System), and then click Add.
After the visualization is added, the ToolBox window appears.

Add Visualization X

@ Creates avisualization object

Name:

|\u'isua\ization

Symbol libraries Active
@ VisuSymbals {System)

A visualization symbal library is a CODESYS library with
graphics and graphical objects. If the visualization symbol
library is assigned the library is added into the POUSs library
manager. The graphics and graphical objects are shown in the|
toolbox when a visualization editor is the active editor.

Add Cancel

3. In the ToolBox window, click Lamps/Switches/Bitmaps, and drag and drop the Lampl
icon onto the visualization editor.

4

_|TooBo)( - a|
ERENR

[Basc | Common contols | Aarm manager
Measurement controls Lamps/Switches/Bitmaps

‘Special controls | Datefime controls | ImagePool_sm3

ImagePool_cnc_sm3 | ImagePoolDialogs | Symbals

i | SM3_CNC VisuDialogs
e SM3_Robotics_Visu Favorite

5 @

Image switcher Lamp
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4. Select the created Lamp. The Properties window is displayed. In the Properties
window, you can change the settings of the Lamp. For example, by clicking Position >
Variable, you can specify a variable output to the Lamp.

| propertis v 3
 Filter = | ¥% Sortby ~ %lsart order + Dg)cpert
Property Value

Elementname GenElemInst_1i
Type ofele... Lamp
= Position
x 599
¥ 71
width 52
Height 53
Variable PLC_PRG.ST_LIGHT
= Texts
Tooltip
= Statevariables
Invisible
= Background
Image Yelow

<Running an object>

1. Build, login, and then run the object.

Whenever the variable is switched between FALSE and TRUE, the created Lamp turns

on or off accordingly.

[5] PLC_PRG x

Device.Application.PLC_PRG

addr ~ [E]

3| ¢ END_IFRETURN

Expression Type Value Prepared value
ALSH
@ ST_LIGHT BOOL o |B

< >
- 1 IF 5T_BUTTONENER THEN
= = IF 5T_LIGHT[ZNEE THEN Visualization a

3 ST_LIGHTRZRSSY := FALSE; - 1
= 4 ELSE 2

5 ST LIGHTEER := TAUE;

L e—— 6

= 7 ELSE

a ST_LIGHTENER) := FRlSE;

[5] PLC_PRG %

Device.Application.PLC_PRG

Expression Type Value Prepared value
U
# ST_LIGHT BOOL o |B
€ >
=

addr ~ [E]

= 1 IF 5T_BUTTONEGUE THEN

= 1

END_IF
= 7 ELSE
3 ST_LIGHTIRGNEN := FLL3E:
5|« END_IFRETURN]

= =z IF ST_LIGHTGNE THEN
3 ST_LIGHTIRGENEN := FALSE;
ELSE

ST_LIGHTGDEN := TEUE;

Visualization

= O

L% 8
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3.4 Creating and Setting Up a G-Code

(1) Adding an object
1. In the right-click menu on Application in the Devices window, click Add Object >
CNC program.
(In the following, the project created in “4.2 Configuration for Using Servo
Amplifiers and Servo Motors” is used.)

Devices ~ B X
S -
= [ Device (H3-204x RTE CNC 64bit)
=&l PLC Logic
=G !m L'b i " ®ocut
i ibrary Manager -
-@ Task Configuration 3| Paste
=58 MainTask ¥ Delete
] EtherCAT_Master EtherCAT Task —
] pLC_PRG
=[] EtherCAT_Master (EtherCAT Master) ey '
—m ADVA_ECAT Drive (ADVA-ECAT EtherCAT Servg Properties...
'3 EtherCAT OUT -
- [#§P SV_Drive_GenericDSP402 (SM_Drive_Gen ‘h Acd Obrest ’ e confiqutn.
=[] ADVA_ECAT Drive_1 (ADVA-ECAT EtherCAT S D Add Folder... € Applcation...
' EthercaT ouT [§" Edit Object Z% Axis Group...
W SM_Drive_GenericDSP402_1 (SM_Drive_Ge Edit Object With... & Cam table...
" SoftMotion General Axis Pool .
q Login |‘ CNC program. ..
Delete application from device @y NG settings...

2. The Add CNC program window is displayed. Select Din66025 for Implementation
and SMC_CNC_REF for Compile mode. Then click Add.

Add CNC program *
‘ CNC program
Name:
[ene |
Implementation:|Dh55025 v|
Compile made: |SMC_[NC_REF v|

SMC_OutQueLie
File
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(2) Creating a G-code
1. Double-click CNC in the Devices window to display a window for creating a G-code.

2. If you click a meshed icon ((A) in the following figure) on the menu near the upper left
corner of the window, an auxiliary line is shown. Moreover, if you click an icon with a
line and dots ((B) in the following figure), the acceleration, deceleration, and constant
velocity sections of the track created by the G-code are shown color-coded.

Note that if you make changes in either the G-code or the Graphic Editor, the other is
automatically updated.

® (A
o |||/ B

# /ST project - CODESYS - [u} X
e Edt View Project Buid © Debug Tools Window Help
" 718 1% =
[0
Devices ~ & X | @ CNC[Device: PLC Logic: Application] X ~ || Properties - R
=5 T - i (et start position) A | Fiter + | ¥ Sorthy -
= [ Device (H1-204x RTE CNC 64bit) ; HO 682 X0 ¥0 2 Sort order ~
=2 PLC Logic N Property Val
= £} Application R oy o
£ NG settings
one
(i) Library Manager
PLC_PRG (PRG) E-50
= {#8 Task Configuration hd
=g MairTask
b 4
& EtherCAT_Master.E| S 8|2 i
8 pic_rrG 1 IR AL — ToolBox - 1
=[] EtherCAT Master EtherCAT Master| | [+ [gz| [-7 4[5 [z - edi
i [ [T . ~ editor tools
=) ADVA_ECAT_Drive (ADVA-ECAT| Deceleration k Select
‘& EthercaT OUT / TInsertline
B SM Drive_GenericDSP402 A ¢ Insert cirle (lock-wise)
=-(i] ADVA_ECAT Drive_1 (ADVA-EC & Insert circle (counter-doc
‘A EtherCaT OUT / Insert spline
B4 5M_Drive_GenericDSP402.
"3 SoftMotion General Axis Pool Constant
velocity
WV
N
Acceleration
A\ 4
< > >
5 Devices |[[ POUs < >
[E] Messages - Total 0 error(s), 0 waming(s), 0 messagel(s)|
Last build @ 0 ® 0 Precompile: .2 Current user: (nobody) Q
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(3) CNC settings
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1. Double-click CNC settings in the Devices window to display a window for CNC

settings.

2. Click the Path preprocessors tab to display a list of Available function blocks. Select
the function block you want to use, and then click >.
The function block is registered under Active function block instances.

® TESTproject - CODESYS - u] X
File Edit View Project Buld Online Debug Tools Window Help
= e ST .
B=E& ah 1] O % 9 =
Devices ~ B X g4 ONCsettings [Device: PLC Logic: Application] x -
=3 T ~ | |{Path preprocessors | preinterpolation  Table editor
= [ Device (H1-204x RTE CNC 64bit)
- 20 PLC Logic Available functionblocks Active function blockinstances
20 Avnficat
L# Application SMC_AvoidLoop 5 [sMC_Checkveloates X
£ N settings SMC_ExtendedvelocityChecks
& awc SMC_LimitDynamics
SMC_LimitCircularvelocity ~
ﬂﬂ Library Manager SMC_ObjectSplitter
PLC_PRG (PRG SMC_RotateQueusZD
PRS (PRG) SMC_RoundPath v
S Task Configuration SMC_ScaleQueue3D
= & MainTask 5MC_SmoothAddAxes
& SMC_SmoothPath
EtherCAT Master-& | | SMc ToolCorr
&) pLC_PRG SMC_TranslateQueue3D
= n SMC_SmoothBSpline
£ EtherCAT Master (EtherCAT Master| | | ayc RecomputeABCSlopes
= [ ADVA_ECAT Drive (ADVA-ECAT|| |SMC_ReduceVelEndAtComer
‘4 EtherCAT OUT
B4 SM_Drive_GenericDSPa02
= i) ADVA_ECAT Drive_1 (ADVA<EC.
"% EtherCAT OUT
BP SM_Drive_GenericDSP402.
"3 SoftMotion General Axis Pocl
@ B Parameters
52 Devices |[[) POUs
Messages - Total 0 error(s), 0 warning(s), 0 message(s))
q (=) a(s), 02(5)
Last build @ 0 & 01 Precompile: Current user: (nobody) (%]
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3. CREATING A PLC PROGRAM

3. Select the registered function block, and click Parameters. The Parameter editor
window for the function block is displayed. Set up the parameters as required.

6 Parameter editor for SMC_CheckVelocities X
dAngleTol

0.001 +| || Maximum angle between elements that is considered
smooth. Unit: degrees.

Gorce

For details about G-codes, CNC, and SoftMotion, refer to the following topic in the online
help.
» Add-ons > SoftMotion
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3. CREATING A PLC PROGRAM

3.5 Reset Action When an Error Occurs
The CODESYSS runtime environment stops executing a program when exceptions such as a
watchdog timer timeout error are detected. You can reset these exceptions with a reset action.
Reset actions include three types of resets: warm up reset, cold reset, and reset (PLC
initialization).
For details about each reset action, refer to the following topic in the online help.
» CODESYS Development System > Reference, User Interface > Commands > ‘Online’

For information about the behavior of remanent variables at each reset action, refer to the

following topic in the online help.

» CODESYS Development System > Reference, Programming > Variable Types and special
Variables > Remanent Variables - RETAIN, PERSISTENT “Overview table for the
behavior with RETAIN and PERSISTENT declared variables”
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4. CONFIGURATION OF EtherCAT CONNECTION

CHAPTER 4 CONFIGURATION OF EtherCAT CONNECTION
This chapter explains how to configure EtherCAT. Use the procedure that fits your needs.

* When 1/0 modules are used
» When servo amplifiers and servo motors are used

4-1



4. CONFIGURATION OF EtherCAT CONNECTION

4.1 Configuration for Using I/0O Modules

4.1.1 Adding EtherCAT devices (I/0 modules)

The following procedure shows how to add EtherCAT devices.
This procedure uses 1/0 modules (EH-IOCA) from Hitachi Industrial EQuipment Systems

Co.,Ltd. as an example.

(1) Adding EtherCAT masters

1. Right-click on Device (*****) in the Devices window. ((*****) shows the selected
device name.) On the menu, click Add Device.

Devices ~ 0 x
= 7EST ,‘
- Ei_]vice (120 RTECNC 690
= PLC Logic
. By cCo
=1L} Application = 3
) Library Manager Paste
PLC_PRG (PRG) | X Delete
= @ Task Configuration Browse »
=58 MainTask L
@ PLC_PRG Properties...
% softvotion General Axis Pool i1 Add Object L4
) AddFolder...
Add Device...
Update Device...

2. The Add Device window is displayed. Select EtherCAT > Master > EtherCAT
Master. Click Add Device, and then click Close.

[ Add Device

Name: |Eﬁ1&rCAT_Masber

Action:
(® Append device

(O Update device

|Enter a string for a fulltext search in all devices... | Vendor: | <All vendors:>

Name
= m Fieldbusses
+- CAN CAMbus
el EtherCAT
= el Master
[ [EthercaT Master
m EtherCAT Master SoftMotion
BB Fthernet Adapter
“— EtherNet/IP
Kel Modbus
""" Profibus

i

¥

T

e

+- 5 sercos

<

Vendor

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

Version

3.5.10.0
3.5.10.0

Group by category [ | Display all versions{forexperts only) [_] Display outdated versions

@

Name: EtherCAT Master

Vendor: 35 - Smart Software Solutions GmbH
Categories: Master

Version: 3.5.10.0

Order Number:

Description: EtherCAT Master...

=

Append selected device as last child of
Device

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

Close

Add Device




4. CONFIGURATION OF EtherCAT CONNECTION

(2) Adding EtherCAT slaves
1. Click the Tools menu, and on the menu, click Device Repository.

Debug | Tt Window Help

ools
Iy Y f Package Manager...

Library Repasitary...

= = BE R

Device Repository. ..

Visualization Styles Repository. ..
License Repository...

License Manager...

Scripting 3

Customize...

Options...

2. The Device Repository window is displayed. Install the configuration file for the
device you want to connect. In this example, click Install.

S Device Repository X
P ¥

Location: | System Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Name Vendor  Version Description Install...

£ m Fieldbusses
+ Q HMI devices
+- [ pLcs

+- & SoftMotion drives

Close

3. The Install Device Description window is displayed. Select the ESI file (EtherCAT
Slave Information File) you obtained beforehand, and click Open.

@ Install Device Description *
<« v P <« HF-WloT » Documents » ESlfile v O Search ESl file el
Organize + Mew folder B== - | o

& OneDrive -~ Narne Date modified Type Size

. = EH_IOCA 8/28/2013 11:01 AM XML Document 52 KB
3 This PC

[ Desktop
= Documents
& Downloads
J’! Music

&= Pictures

8 videos

% Local Disk (C:)

¥ Network
v

File name: | EH_IOCA ~|  Alsupported description files (




4. CONFIGURATION OF EtherCAT CONNECTION

4. When installation is complete, EH-IOCA is added to the list of installed devices.
Confirm that the device has been added to the list, and click Close.

8 Device Repository X
P ¥

Location: | System Repository v Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed deyice descriptions:

Name ~ Install...

= m Fieldbusses
4 CAN CANbus
+--Gifl CANopen Export..
=" pe EtherCAT
+- i Master
+ nﬁ Module
= D;ﬁ‘ Slave
=~ [ Hitachi Industrial Equipment System Co.,Ltd. - PLC
[ Er1oca
+- 1 ifm electronic - ifm electronic EtherCAT Devices
+-[ 4l STOEBER ANTRIEBSTECHNIK GmbH Co. KG - Antriebe v
4 >

Uninstall

Details...

= €8 Ci¥Users¥HF-W IoT¥Documents¥EST file¥EH_TOCA. xm ~
& Device 16" installed to device repository,
& Device 32" installed to device repasitory.
¥ Device 64" installed to device repository,
€ Device “%4Y4W" installed to device repository.
& Device "16" installed to device repository,
# Device "y32" installed to device repository, ]

Close

5. Right-click on EtherCAT_Master (EtherCAT Master) in the Devices window. On
the menu, click Add Device.

= @ Task Configuration
=8 MainTask
] EtherCAT_Master.EtherCAT
& PLC_PRG
[ [EtherCAT_Master (EtherCAT Master) % o
"3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Browse 3
Refactoring 3
Properties...
Add Object
) AddFolder...
| Add Device...
Insert Device...

4-4



4. CONFIGURATION OF EtherCAT CONNECTION

6. The Add Device window is displayed. Select EH-IOCA, and then click Add Device.
EH_IOCA (EH-IOCA) is added under EtherCAT_Master (EtherCAT Master) in
the Devices window.

* Repeat this step for all the EtherCAT slaves you want to add.
* Click Close after you confirm that the EtherCAT slaves were successfully added.

[l Add Device e
Name: |EH_IOCA
Action:
(® Append device () Insert device (O) Update device
‘Enter a string for a fulltext search in all devices... | Vendor: | <all vendors > -
MName ()
= m Fieldbusses
=" ot EtherCAT
= D;ﬁ Slave
= [l Hitachi Industrial Equipment System Co.,Ltd. - PLC
[ Er1oca
= -4 ifm electronic - ifm electronic EtherCAT Devices Devices > X
m 10-Link master EtherCAT 8 ports IP 67 W =3l TEST i
< > = [ Device (H1-204x RTE CNC &4bit)
Group by category [] Display all versions (for experts only) [] Display outdated versions = @l] PLC Logic
=} Application
m Name: EH-IOCA m Library Manager
Vendor: Hitachi Industrial Equipment System Co. Ltd. PLC_PRG (PRG)
[CatenonEEHous = = @ Task Configuration
Version: Revision=15#00000001 - 2 & MainTask
Order Number: EH-I0CA = ¥ é'” =
Description: EtherCAT Slave imported from Slave ¥ML: EH_IOCA. xml EtherCAT_Master EtherCAT Task
Device: EHI0CA 8] pLc_PrG
= [EtherCAT_Master (EtherCAT Master)
= eH_1oca Er-oca)
Append selected device as last child of K <Emptyl> (<Empty>)
EtherCAT_Master K <Empty2> (<Empty=)
%  (You can select another target node in the navigator while this window is open.) K <Empty3> (<Empty>)
K <Empty4> (<Empty>)
Add Device Close K <Empty5> (<Empty>)
L  <Emptys> (<Empty>)




4. CONFIGURATION OF EtherCAT CONNECTION

(3) Adding devices (I1/0 modules) to connect
1. Add devices to connect. In this example, an 1/0 module is added to an EtherCAT
slave. Right-click on <Empty1> (<Empty>) under EH_IOCA (EH-IOCA). On the
menu, click Plug Device.
Repeat this action for each EtherCAT slave according to your needs.

Devices - 7 X
=5 ST -
= [ Device (H1-204x RTE CNC 54bit)
= PLC Logic

=} Application
m Library Manager
PLC_PRG {PRG)
= @ Task Configuration
= @ MainTask
& EtherCAT_Master,EtherCAT Task
] PLC_PRG
=[] EtherCAT_Master (EtherCAT Master)
= [f eH_10CA (EH-IOCA)

L |<Empty1l> (<Empty>)
K <Empty2> (<Empty>) hoocut
K <Empty3> (<Empty>) Copy
L <Emptyd> (<Empty>) Paste
K <Empty5> (<Empty>) ¥ Delete
L <Emptys> (<Empty>)
L <Empty7> (<Empty>) e i’
K <Empty8> (<Empty>) Properties...
E <Empty3= (<Empty =) Add Obect
<Empty 10> (<Empty>)

) Add Folder...
£ <Emptylls (<Emptys) | — e
L <Empty12: (<Empty>) | Plug Device..
K <Empty13> (<Empty>) Disable Device
K

<Empty 14> (<Empty =) m Download missing device description

2. In the Plug Device window, select the 1/0 module you want to plug in. Y16 is
selected as an example. Click Plug Device.

m Plug Device *
g

Name: |_15 Digital_ Output

Action:
(®) Plug device
Enter a string for a fulltext search in all devices. .. | Vendor: | <all vendors> hd
Name Vendor Version &
m pGTY Hitachi Industrial Equipment System Co.,Ltd. [u]
m XEY2W Hitachi Industrial Equipment System Co.,Ltd. 1]
m X7 IW Hitachi Industrial Equipment System Co.,Ltd. 1]
m xaw Hitachi Industrial Equipment System Co. Ltd. o]
m Y15 Hitachi Industrial Equipment System Co.,Ltd. 1]
m Y32 Hitachi Industrial Equipment System Co.,Ltd. [v]
m Y Hitachi Industrial Equipment System Co.,Ltd. a
m Y54 Hitachi Industrial Equipment System Co.,Ltd. 1] "]
< >

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

@ wame:vis ~
Vendor: Hitachi Industrial Equipment System Co. Ltd.
Categories: Module -
Version: 0 ﬁ
Order Number: 16 Digital Output =

Description: EtherCAT Module imported from Slave XML:
EH_IOCA.xml Device: Y16

Plug selected device into the slot
<Emptyl>

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

Plug Device Close
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4. CONFIGURATION OF EtherCAT CONNECTION

3. Y16 is added under EH_IOCA (EH-IOCA).

Devices - 0 X
= TEST -
=] Device (H1-204x RTE CNC 64bit)
=21 pLC Logic

=} Application
m Library Manager
PLC_PRG (PRG)
=-(#8 Task Configuration
= @ MainTask
4 EtherCAT_Master EtherCAT_Task
& pLC_PRG
=i EtherCAT Master (EtherCAT Master)
=i EH_1oca (EH-1oca)
M |_i6_Digital_Output (¥15)
K <Empty2: (<Empty=)
K <Empty3: (<Empty>)

Add a plugged device to <Empty2> (<Empty>) and subsequent slaves according to
your needs.
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4. CONFIGURATION OF EtherCAT CONNECTION

4.1.2 EtherCAT NIC setting
The following procedure shows how to configure the EtherCAT NIC setting.

The PLC must be started and connected before starting the following procedure.

* If the PLC has not been started
See “3.1.4 Starting PLC”, and start the PLC.

* If the PLC is not connected
See Steps 1 and 2 in “3.1.5 Running a PLC program”, and connect the PLC.

1. Double-click EtherCAT_Master (EtherCAT Master) in the Devices window to display
a window for the EtherCAT_Master configuration.

Devices ~ 0 X

=5 T
= [ Device (HI-204x RTE CNC 64bit)
=Bl pPLC Logic
=L} Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
= @ MairTask
| EtherCAT_Master EtherCAT Task
& pLC_PRG
=[] [EtherCAT_Master (EtherCAT Master)

-

2. In Source Address (MAC) under EtherCAT NIC Setting in the General tab, enter the
MAC address of the LAN port used for EtherCAT. Alternatively, you can click Browse

and select the MAC address.

[] EtherCAT_Master x

General Autoconfig Master/Slaves Ethercn#

SACERLAS G EtherCAT NIC Setting
Destination Address{MAC) |FF-FF-FF-FF-FF-FF

Source Address (MAC) F3-0F-41-82-7E-68 Browse...

Network Name

EtherCAT If0 Mapping Broadcast [ ] Enable Redundancy

Status

Information (®) Select Network by MAC () Select Network by Name



4. CONFIGURATION OF EtherCAT CONNECTION

4.1.3 Setting cycle time for the EtherCAT master and interval for the task
The following procedure shows how to set up the cycle time for the EtherCAT master and

the interval for the task.

(1) Cycle time setting for the EtherCAT master
1. Double-click EtherCAT_Master (EtherCAT Master) in the Devices window to

display a window for EtherCAT_Master configuration.

Devices * o X
=5 T -
= [ Device (HI-204x RTE CNC 64bit)
=Bl pPLC Logic
=L} Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
= @ MairTask
| EtherCAT_Master EtherCAT Task
& pLC_PRG
=[] [EtherCAT_Master (EtherCAT Master)

2. For Cycle Time under Distributed Clock in the General tab, specify 4000 (ps)
(default setting).

Note: The interval of the task (MainTask) might be automatically changed when the
value of Cycle Time is changed. For information about how to configure the cycle

time of the task, see “(2) Interval setting for the task”.

[f] EtherCAT_Master x

| General Autaconfig Master/Slaves Ethercn#

Sadid e s EtherCAT NIC Setting
Destination Address (MAC) FF-FF-FF-FF-FFFF

Source Address (MAC) F8-0F-41-82-7E-68 Browse...

Network Name

EtherCAT I/0 Mapping [ Broadeast  [] Enable Redundancy

Status

Infarmation (®) Select Network by MAC () Select Network by Name
Distributed Clock Options
Cycle Time 4000 ps

Ak [0
=

Sync Offset 20
[ Sync Window Monitoring

Sync Window 1 = T
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4. CONFIGURATION OF EtherCAT CONNECTION

(2) Interval setting for the task

1. Double-click MainTask in the Devices window to display a window for task
configuration.

In the MainTask tab, you can set task priority, type, and interval.

Devices * o X
-5 mEs -
= [ Device (H1-204x RTE CNC 64bit)
=-E rLC Logic
=1} Application

m Library Manager
PLC_PRG {PRG)
= @ Task Configuration
= @‘Mainﬁsk
{F EtherCAT Master EtherCAT Task
& pLC_PRG

2. In the task configuration window, select Cyclic for Type, and then specify 4000 (ps)
(default setting) for Interval.
If EtherCAT_Master.EtherCAT_Task is inserted under the task, you must specify

the same value as Cycle Time in the aforementioned EtherCAT_Master configuration
window.

Note: The interval of the task might be automatically changed when the value of Cycle
Time is changed in “(1) Cycle time setting for the EtherCAT master”. If you
change the cycle time setting of the EtherCAT master, check the interval setting of
the task, and reconfigure the setting if necessary.

Priority ( 0..31 J: |U

Type

Cydic ~ Interval (e.q. t#200ms): |4UUU ps

Watchdog

[JEnable
Time (e.g. t#200ms): ms

Sensitivity: 1

If you want an 1/0 module to be controlled using a different cycle time than the
EtherCAT master, create a control task for the I/0 module as an independent task from
the task where EtherCAT_Master.EtherCAT _Task is inserted.

For information about how to create a task, see “B Adding a task” in “(1) Task
configuration” in “3.1.2 Creating a PLC program”.
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4.1.4 EtherCAT slave setting

(1) I/0 mapping setting
The following procedure shows how to allocate variables to the module 1/0s you
configured.

1. Double-click EH_IOCA (EH-1OCA) under EtherCAT_Master (EtherCAT
Master) in the Devices window. Then, click EtherCAT 1/0O Mapping. As an
example, a UINT variable is allocated to Output. (Alternatively, you can click ... and
specify a variable you have already created.)

[] EH_TOCA x

Eeneral Find Filter Show all h
T B Variable Mapping Channel Address Type
+- g Contral QWO UINT
Startup Parameters =T Y18 _16_Digital_Output Y QW1 UINT
" Bitd YN2.0 BOOL
EtherCAT /0 Mapping "% Bit1 %21 BOOL
" Bit2 %QK2.2 BOOL
iEhs " Bit3 %QK2.3 BOOL
% Bit4 %QK2.4 BOOL
CEatos "% Eit5 QK25 BOOL
K] Bits WOKDE BOOL
K Bit7 %27 BOOL
" Bitd %QK3.0 BOOL
" Bits %QK3.1 BOOL
i Bit10 %QK3.2 BOOL
"% Bit11 %QK3.3 BOOL
"% Bit12 %QX3.4 BOOL
" Bit13 %QK3.5 BOOL
" Bit14 %QKI6 BOOL
" Bit15 %QK3.T BOOL
+o 4 Status %IW0 UINT

You can also allocate a BOOL variable to each Bit of the module you configured.
If you do so, however, you cannot use the UNIT variable allocated above.

7| EH_TOCA x

General Find Filter Show all =
Process Data Variable Mapping Channel Address Type
+- " Control QW0 UINT
Startup Parameters =T _16_Digital_Output Y %QW1 UINT
Fg YTB_Outputd |, Bit0 %QH2.0 BOOL
EtherCAT IfO Mapping " Bit1 BLOK2. 1 BOCL
" Bit2 Q2.2 BOOL
Status i Bit3 %L0X2.3 EOOL
" Bit4 QK24 BOOL
Information " Bits Q2.5 BOOL
] Bit6 %QK2.6 BOOL
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4. CONFIGURATION OF EtherCAT CONNECTION

2. As VAR (variable), declare the Output variable and the address you configured in
EtherCAT 1/0 Mapping.

[£] PLC_PRG x
1|  PROGRAM PLC_ERG
= z| VAR
3 YI8 AT QW1 : UINT:
END_VAR

3. After you declare a variable for a device, confirm that the variable you declared for
the device has been successfully allocated. If a strikethrough value is shown under
Address, the variable has not been allocated. In such cases, double-click the icon
under Mapping to allocate the variable.

[ EH_tTocA x

General Find Filter Show all -
Process Data \-"arl:ble Mapping Channel Address Type
H- " Control QWO UINT
Startup Parameters + " yTe L 7 | ] 16 pigital_output v Tow UmNT
E——
k . Status IW0 UINT
[] EH_TOCA x
General Find Filter Show all -
Process Data Variable Mapping Channel Address Type
- Control QWO UINT
Startup Parameters - " yT8 | % | | _ts_pigital_output ¥ %QW1 UINT
———
4y Status %IVD UINT
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4.1.5 Checking the EtherCAT connection
The following procedure shows how to check the status of the EtherCAT connection.

1. Click the Online menu, and on the menu, click Login to log in to the PLC.

Online | Debug Tools Window Help
[ Logn AtiFs |

2. After you log in, click » at the top of the toolbar to run the PLC.

3. If EtherCAT connects successfully, the icons beside the devices become green.

Devices - R oX [ EH_TOCA X
=) 7EST -
Find Filter Show all
= Device [connected] (H1-204x RTE CNC §4bit) Erzs] one
=Bl pLc L

=0 u ogie R Varigble Mapping  Channel Address

= I[; Application [run] +-%% Control @ Control QWO

(i) tibrary Manager - + g % 16 Digitsl_Output YTE Y %QW1
PLC_PRG (PRG) +- " 118 ® _16_Digital_Output YT16 Y %QW2

= [E8 Task Configuration EtherCAT /0 Mapping + " a4 @ _8_Analog_Output_AY4L T %QW3
=-§ MainTask +- " avGam @ _8_Analog_Output_AYGAM Y %QW11

5] EtherCAT_Master.EtherCAT_Task| | | Status ¥ Status @ Status S%IWO

] pLC_PRG +- 4 Module_RES (] Module RES %ID1

= £ [f] EtherCAT Master (EtherCAT Master) Infarmation # % Module_WDT ) Module WDT %IDZ

- [ ed|10ca Er10CA) +- 49 Module_FAIL ] Module FAIL %ID3

B | _i6_Digital_Output_¥T8 (¥16) # *p Module_IDER ] Module IDER %ID4
H | _15_Digital_Input_xDé (x16) +- 4 FPGA_version ] FPGA Yersion %IV 10
H | _15_Digital_output_¥T16 (v15) * " CPU_Version ) CPU Version %IW 11
B | _15_Digital_Input_XDL15 (X15) +- 45 xD3 ] _16_Digital_Input_XD8 X W12
H | _s_analog_output_av4I (yaw) *. 4 XDL16 ) _16_Digital_Input_XDL16 X %IW 13
B | _8_analog_Input_AXSI (x8W) +- 4 AxEI ] _8_Analog_Input_AXBI X Tl 14
H | _8_anzlog_output_AYG4M (8W) * M AXGEM ) _8_Analog_Input_AXG5M X %IW22

H | _8_analog_Input_AXGsM (x8w)

In the Devices window, A icons can be shown beside devices and modules. These icons are
shown when the configuration is not consistent with the connected modules.

Moreover, /A icons are sometimes shown even after you confirm that the connection of the
devices and modules is OK. If this happens, log in to the PLC, click Online > Cold reset,
and run the PLC again. Then the A icons should disappear. If A icons are still displayed,
check the wire connections and power cycle the main power to the EtherCAT slaves.

Devices - 1 ox (7] EH_TocA x
=& TEST -
= Device [connected] (H1-204x RTE CNC 64bit) General !E The bus is not running. The shown values are perhaps not actual
=B PLC Logic 5 Dat
=€} Riplacaton [ran] rocess Data Find Filter Show all
Library Maniager Startup Parameters Variable Mapping  Channel Address
PLC_PRG (PRG)
=@ § " Control () Control QWD
gk Configuration EtherCAT /0 Mapping + " vT8 @ 16_Digital_Output_YT8 Y %QW1
= MainTask LR - -
P ¥T15 @ _16_Digital_Output YT15 Y QW2
% EEerpc:; Mester EtherCAT Tazk{ | Status +- " avar @ _8_Analog_Output_AY4L Y QWi 3
- + T ArGan 8_Analog_Output_AYGH Y QW 11
= A [ EtherCAT_Master (EtherCAT Master) Information © 4 st : . 9_Output/ ;?wu
LA 10CA (EH-IOCA) N s B
aglu 16_Digital_Output_YT8 (¥ 16) + - p Module_RES @ Module RES %ID1
AR 'ls'ngl_l . '«_Da x16) +- 4 Module_WDT (] Module WDT %ID2
_16_Digital_Input
AH | 15 Digtal_outout 1715 (v15) + 4 Module_FAIL @ Module FAIL *%ID3
AR 'ls'ngl_l . '«_Dus 18 +- 4 Module_IDER (] Module IDER %ID4
_16_Digital_Input
Al | 5 analo Output_AYAL (YaW) + 4 FPGA_version @ FPGA Version %IW10
AR _E_A ‘ g_l ¢ ,;XEI xaw) +- 4 CPU_Version (] CPU Version YW1l
_8_Analog_Input
AW | 5_analog_outout_Aveam (rew) + 4 wpa @ _16_Digital_Input_XD8 X IW12
- g - +- 4p xDL16 16_Digital_Input_XDL16 X SIW13
AHM | 8_Analog_Input_AXGSM (XBW) = ﬁ — ? oDt fnpat JBL 18
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4.2 Configuration for Using Servo Amplifiers and Servo Motors

4.2.1 Adding EtherCAT devices (servo amplifiers and servo motors)
The following procedure shows how to add EtherCAT devices.
This procedure uses servo amplifiers (ADVA-R5MSEC) and servo motors (ADMA-
R5MF111) from Hitachi Industrial Equipment Systems Co.,Ltd. as an example.

(1) Adding EtherCAT masters

1. Right-click on Device (*****) in the Devices window. ((*****) shows the selected
device name.) On the menu, click Add Device.

Devices ~ 0 x
= 7EST v‘
- Ei_]vice (120 RTECNC 690
= PLC Logic
. By cCo
=1L} Application = 3
) Library Manager Paste
PLC_PRG (PRG) | X Delete
= @ Task Configuration Browse »
=58 MainTask L
@ PLC_PRG Properties...
% softvotion General Axis Pool i1 Add Object L4
) AddFolder...
Add Device...

Update Device...

2. The Add Device window is displayed. Select EtherCAT > Master > EtherCAT
Master. Click Add Device, and then click Close.

[ Add Device

Name: |Eﬁ1&rCAT_Masber

Action:

(® Append device

(O Update device

|Enter a string for a fulltext search in all devices... | Vendor: | <All vendors:> ~

= m Fieldbusses

CAN CANbus

= g EtherCAT
= el Master

i

i

BB Fthernet Adapter
“— EtherNet/IP
Kel Modbus

22 Profibus

+- 5 Profinet IO
+- 5 sercos

¥

T

<

Name Vendor Version

m |EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.10.0
m EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.10.0

Group by category [ | Display all versions{forexperts only) [_] Display outdated versions

m Name: EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.10.0
Order Number:
Description: EtherCAT Master...

Append selected device as last child of
Device

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

Add Device Close
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(2) Adding EtherCAT slaves
1. Click the Tools menu, and on the menu, click Device Repository.

Debug | Tt Window Help

ools
Iy Y f Package Manager...

Library Repasitary...

= = BE R

Device Repository. ..

Visualization Styles Repository. ..
License Repository...

License Manager...

Scripting 3

Customize...

Options...

2. The Device Repository window is displayed. Install the configuration file for the
device you want to connect. In this example, click Install.

S Device Repository X
P ¥

Location: | System Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Name Vendor  Version Description Install...

£ m Fieldbusses
+ Q HMI devices
+- [ pLcs

+- & SoftMotion drives

Close

3. The Install Device Description window is displayed. Select the ESI file (EtherCAT
Slave Information File) you obtained beforehand, and click Open.

@ Install Device Description X
<« v <« HF-WloT » Documents » ESlfile ~ O Search ESI file »
Organize + Mew folder ==~ [ e
& OneDrive ~ Mame Date modified Type Size
X [£] HITACHI_IES_ADVA-Ecat_1.008  1/15/2016 4:00 PM XML Document 7T10KB
O This PC
[ Desktop
|=| Documents
* Downloads
J! Music
&=/ Pictures
B Videos
i Local Disk (C:)
¥ Metwork
v € >
File name: | HITACHI_IES_ADVA-Ecat_1.008 v| All supported description files [ ~
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4. CONFIGURATION OF EtherCAT CONNECTION

4. When installation is complete, HITACHI AC SERVO DRIVES ADV Series is
added to the list of installed devices. Confirm that the device has been added to the
list, and click Close.

28 Device Repository

Location: | System Repository

~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

MName

A Install...
= m Fieldbusses
+- €AN CANbus
+--€ifl CANopen STl
= bl EtherCAT
+ Dﬁ Master
+ n:ﬁ Module
= n;ﬁ Slave

Uninstall

=/ [l Hitachi Industrial Equipment System Co. Ltd. - Servo Drives
[ HITACH! AC SERVO DRIVES ADV Series

m HITACHI AC SERVO DRIVES ADV-MEGA Series
+--[ 4 ifm electronic - ifm electronic EtherCAT Devices

Details...
@ C:\HF-W IoT\ESI file\HITACHI_IES_ADVA-Ecat_1.008.xml
¥ Device "HITACHI AC SERVO DRIVES ADV Series” installed to device repository.
¥ Device "HITACHI AC SERVO DRIVES ADV-MEGA Series™ instzlled to device repository.

Close
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4. CONFIGURATION OF EtherCAT CONNECTION

5. Right-click on EtherCAT_Master (EtherCAT Master) in the Devices window. On

the menu, click Add Device.

= @ Task Configuration
=& MainTask

& EtherCAT_Master,EtherCAT Task

] PLC_PRG

[ [EtherCAT_Master (EtherCAT Master)

"3 SoftMotion General Asis Pool

Cut

Copy

Paste

Delete
Browse
Refactoring
Properties...
Add Object
Add Folder..,

| Add Device. ..

Insert Device.

6. The Add Device window is displayed. Select HITACHI AC SERVO DRIVES ADV
Series, and then click Add Device. Then, ADVA_EC (HITACHI AC SERVO
DRIVES ADV Series) is added under EtherCAT_Master (EtherCAT Master) in

the Devices window.

* Repeat this step for all the EtherCAT slaves you want to add.
In the following figure, Add Device was clicked twice to add two devices.
* Click Close after you confirm that the EtherCAT slaves were successfully added.

[ Add Device ®
Name: [ADVA EC
Action:
(®) Append device () Insert device (C) Update device
|Enter a string for a fulltext search in all devices... | vendor: | <all vendors> ~
Name 2
= m Fieldbusses
= g EtherCAT
= nﬁ Slave
= [ Hitachi Industrial Equipment System Co. Ltd. - Servo Drives
[ [HrTACH! AC SERVO DRIVES ADV Series
m HITACHI AC SERVO DRIVES ADV-MEGA Series
*-[ 4 ifm electronic - ifm electronic EtherCAT Devices v
Devices ~ 0 X
£ >
=l TEST =
Group by category [] Display all versions (for experts only) [] Display outdated versions
=[] Device (H1-204x RTE CNC &4bit)
@ Mame:HITACHI AC SERVO DRIVES ADV Series ~ = Bl pLcLogic
Vendor: Hitachi Industrial Equipment System Co.,Ltd. = ‘:, Application
Categories: Slave <= i) Library Manager
Version: Revision=16:00010000 - PLC_PRG (PRG)
s ] -
Order Number: ADVA *EC = @ Task Confiquration
Description: EtherCAT Slave imported from Slave XML: &
X =i MainTask
HITACHI_IES_ADVA-Ecat_1.008.xml Device: HITACHI AC SERVO @ th th «
DRIVES ADV Series o EtherCAT_Master.EtherCAT_Tasl
] PLC_PRG
= EtherCAT_Master (EtherCAT Maste:
Append selected device as last child of m erCAT Master (Ether aster) )
EtherCAT_Master m ADVA_EC (HITACHI AC SERVO DRIVES ADV Series)
& EtherCAT OUT
#  (You can select another target node in the navigator while this window is open.) X
= m ADVA_EC_1 (HITACHI AC SERVC DRIVES ADV Series)
T = "3 EtherCAT OUT
evice ose
"3 SoftMotion General Axis Pool
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4. CONFIGURATION OF EtherCAT CONNECTION

(3) Adding devices (Axis) to connect
1. Add devices to connect. In this example, an Axis is added to an EtherCAT slave.
Right-click on ADVA_EC (HITACHI AC SERVO DRIVES ADV Series). On the
menu, click Add SoftMotion CiA402 Axis.
Repeat this action for each EtherCAT slave according to your needs.

Devices > o
=3 TEST -
=[] Device (H1-204x RTE CNC &4bit)
=Bl PLC Logic

=i} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
(5] EtherCAT Master.EtherCAT Task
) FLC_FRG
=[] EtherCAT Master [EtherCAT Master)
=[] [ADVA_EC (HITACHI AC SERVO DRIVES ADV Series)
"3 EtherCAT OUT
=-[{J ADVA_EC_1 (HITACHI AC SERVO DRIVES ADV Serie Copy
"3 EtherCAT OUT Paste
2 SoftMation General Axis Pool ®  Delete

Cut

Browse 3
Refactoring 3
Properties...
Add Object
) AddFolder...
Insert Device...
Disable Device
Update Device...
Edit Object
Edit Object with...

L

Edit IO mapping
Import mappings from CSV...
Export mappings to C5V...

| acd softMotion Cia402 Axis

2. If the following message dialog box appears, click OK.

CODESYS X

Please note that this driver has not been verified or tested with the
device instance you are trying fo link it. All or some functions may not
work as expected. This can include unexpected or uncontrolled
movements of the device.
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4. CONFIGURATION OF EtherCAT CONNECTION

3. The SM_Drive_GenericDSP402 you selected is added under ADVA_EC
(HITACHI AC SERVO DRIVES ADV Series). In the following figure, two devices
were added.

Devices * o X
= msT -
= [ Device (H1-204x RTE CNC &4bit)
=8l PLC Logic

=} Application
m Library Manager
PLC_PRG (PRE)
= @ Task Configuration
=g MainTask
5] EtherCAT_Master.EtherCAT Task
] PLC_PRG
=[] EtherCAT Master (EtherCAT Master)
= [ ADVA_EC (HITACHI AC SERVO DRIVES ADV Series)
A EtherCAT OUT
[ [5M_Drive_GenericDsP402 (SM_Drive_GenericDSP402)
=-[{] ADVA_EC_1 (HITACHT AC SERVO DRIVES ADV Series)
"3 EtherCAT OUT
W 5M_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402)
" SoftMotion General Axis Pool
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4. CONFIGURATION OF EtherCAT CONNECTION

4.2.2 EtherCAT NIC setting
The following procedure shows how to configure the EtherCAT NIC setting.

The PLC must be started and connected before starting the following procedure.

* If the PLC has not been started
See “3.1.4 Starting PLC”, and start the PLC.

* If the PLC is not connected
See Steps 1 and 2 in “3.1.5 Running a PLC program”, and connect the PLC.

1. Double-click EtherCAT_Master (EtherCAT Master) in the Devices window to display
a window for the EtherCAT_Master configuration.

Devices ~ 0 X

=5 T
= [ Device (HI-204x RTE CNC 64bit)
=Bl pPLC Logic
=L} Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
= @ MairTask
| EtherCAT_Master EtherCAT Task
& pLC_PRG
=[] [EtherCAT_Master (EtherCAT Master)

-

2. In Source Address (MAC) under EtherCAT NIC Setting in the General tab, enter the
MAC address of the LAN port used for EtherCAT. Alternatively, you can click Browse

and select the MAC address.

[] EtherCAT_Master x

General Autoconfig Master/Slaves Ethercn#

SACERLAS G EtherCAT NIC Setting
Destination Address{MAC) |FF-FF-FF-FF-FF-FF

Source Address (MAC) F3-0F-41-82-7E-68 Browse...

Network Name

EtherCAT If0 Mapping Broadcast [ ] Enable Redundancy

Status

Information (®) Select Network by MAC () Select Network by Name
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4. CONFIGURATION OF EtherCAT CONNECTION

4.2.3 Setting cycle time for the EtherCAT master and interval for the task
The following procedure shows how to set up the cycle time for the EtherCAT master and

the interval for the task.

(1) Cycle time setting for the EtherCAT master
1. Double-click EtherCAT_Master (EtherCAT Master) in the Devices window to

display a window for EtherCAT_Master configuration.

Devices ~ 0 X

=5 T
= [ Device (HI-204x RTE CNC 64bit)
=Bl pPLC Logic
=L} Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
= @ MairTask
| EtherCAT_Master EtherCAT Task
& pLC_PRG
=[] [EtherCAT_Master (EtherCAT Master)

2. For Cycle Time under Distributed Clock in the General tab, specify 4000 (ps)
(default setting).

Note: The interval of the task (MainTask) might be automatically changed when the
value of Cycle Time is changed. For information about how to configure the

interval of the task, see “(2) Interval setting for the task”.

[f] EtherCAT_Master x

| General Autaconfig Master/Slaves Ethercn#

Sadid e s EtherCAT NIC Setting
Destination Address (MAC) FF-FF-FF-FF-FFFF

Source Address (MAC) F8-0F-41-82-7E-68 Browse...

Network Name

EtherCAT I/0 Mapping [ Broadeast  [] Enable Redundancy

Status

Infarmation (®) Select Network by MAC () Select Network by Name
Distributed Clock Options
Cycle Time 4000 ps

Ak [0

Sync Offset 20
[ Sync Window Monitoring

Sync Window 1 = T
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4. CONFIGURATION OF EtherCAT CONNECTION

(2) Interval setting for the task

1. Double-click MainTask in the Devices window to display a window for task

configuration.

In the MainTask tab, you can set task priority, type, and interval.

2. In the task configuration window, select Cyclic for Type, and then specify 4000 (us)

Devices * o1 X

=G rEsT -

= m Device (H1-204x RTE CNC 64bit)
=21 PLC Logic
=i} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

= ‘MainTask

8] FtherCAT_Master. EtherCAT Task
& pLC_PRG

(default setting) for Interval.

If EtherCAT_Master.EtherCAT_Task is inserted under the task, you must specify
the same value as Cycle Time in the aforementioned EtherCAT_Master configuration

window.

Note: The interval of the task might be automatically changed when the value of Cycle
Time is changed in “(1) Cycle time setting for the EtherCAT master”. If you
change the cycle time setting of the EtherCAT master, check the interval setting of
the task, and reconfigure the setting if necessary.

2 MainTask X

Conﬁgurahon

Priority { 0..31 )=
Type

Cydic

Watchdog
[JEnable

0

w

Time (e.q. t=200ms):

Sensitivity:

Interval (e.g. t£200ms): |4UUU
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4. CONFIGURATION OF EtherCAT CONNECTION

4.2.4 EtherCAT slave setting

(1) Process data setting
In this example, a process data object (PDO) is selected.
* Repeat this action for each EtherCAT slave according to your needs.
* Select an appropriate PDO for your needs. PDOs are defined on a per EtherCAT slave
basis. For details about the PDOs, refer to the user’s manual of the EtherCAT slave you

use.

1. Double-click ADVA_EC (HITACHI AC SERVO DRIVES ADV Series) in the
Devices window to display a window for EtherCAT slave configuration.

Devices - 0 X
= TEST -
=7 Device (HI1-204x RTE CNC &4bit)
=2l PLC Logic

=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 MainTask
| EtherCAT_Master EtherCAT Task
8 pLC_PRG
= [{J EtherCAT Master (EtherCAT Master)
= () [ADVA_EC (HITACHI AC SERVO DRIVES ADV Series)

2. Click Process Data, clear the checkboxes selected under Select the Outputs and
Select the Inputs, and select the checkboxes for the PDO you want to use.

® TEST.project - CODESYS - O X
Ele Edit Wew Project Buld Online Debug Tools Window Help
- = S | —
B=E &S & & O & O N =
Devices >~ 3 % 7] ADva_EC x -
- = lect th lect th
= m Device (H1-204x RTE CNC 64bit General Select the Outputs Select the Inputs
= &0 PLC Logic Name Type @ Name Type K
-} Application Process Data 16#1600 1st receive PDO Mapping ( 16#1A00 1st transmit PDO Map
i v| 16#1701 258th receive PDO Mappin v| 16#1B01 258th transmit PDO M
m Lbrary Manager Startup Parameters o
PLC_PRG (PRG) Controlword UINT Error code UINT
= @ Task Configuration EtherCAT /0 Mapping Targetposition DINT Statusword UINT
= @ MainTask Physical output UDINT Position actual value DINT
Y EthercaT_m: Status Touch probe function UINT Torque actual value INT
8 pLC_PRG Modes of operation SINT Digitalinputs UDINT
=[] EthercAT_Master (EtherCaT Information 16#1702 259th receive PDO Mappin Touch probe status UINT

= m ADVA_EC (HITACHL AC S| Touch probe positive 1 positive value DINT

"4 EtherCAT OUT
w SM_Drive_GenericD!
= [ ADvVA_EC_1 (HITACHI A]
"4 EtherCAT OUT
w SM_Drive_GenericD!
"2 SoftMotion General Axis Pool

Maodes of operation display SINT
16#1B02 259th transmit PDO M

16#1703 260th receive PDO Mappin

DINT 16#1B03 260th transmit PDO M

Touch probe function UINT w Error code UINT v
< > < > < >
¥ Devices D POUs
IE Messages - Total 0 errar{s), 0 warning(s), 0 message(s)
Last build: € 0@ 0 Precompils: (2 Current user: (nobody) %]
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(2) Setting startup parameters

As startup parameters, you can specify parameter values that cannot be mapped to the
PDO. You can use this feature to set up parameters that have to be set only once. For
example, you can adjust the response frequency of the PID control and gain parameters.
* Repeat this action for each EtherCAT slave according to your needs.

4. CONFIGURATION OF EtherCAT CONNECTION

« Parameters are defined on a per EtherCAT slave basis. For details about the
parameters, refer to the user’s manual of the EtherCAT slave you want to use.

1. Double-click ADVA_EC (HITACHI AC SERVO DRIVES ADV Series) in the
Devices window to display a window for the EtherCAT slave configuration.

2. Click Startup Parameters. Click Add to show a list of parameters.

File Edit View Project Buld Ornlne Debug Tools Window Help

e E & @ % 0 | &
Devices + n x|| 7 aova_ec x
= mEsT -
21- [ Device (H1-204x RTE NG 6duit) || | S=n=r@!
=2l pLC Logic

Process Data
= ¢ Application

m Library Manager
PLC_PRG (PRG)
= Task Configuration
= MairTask
&) EtherCAT_M
& pLc_PRG
=[] EtherCAT Master (EtherCAT
= ﬂi ADVA_EC (HITACHI AC Si
"% EthercaT ouT
W 5SM_Drive_GenericD:
= ﬂi ADVA_EC_1 (HITACHL AQ
"% EtherCAT OUT
w SM_Drive_GenericD!
"3 SoftMotion General Axis Pool

Startup Parameters
EtherCAT If0 Mapping
Status

Information

< >

5 Devices D POUs

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

o 3

ok Add [ & Edit

Delete

Move Up Move Down

Select ltem from Object Directory

Index:Subindex
+- 16%1010:16=00
+- 1671011:16#00
+- 16710F1: 16700
+ - 16%10F3:16=00
+- 16+1600: 1600
+ - 1671A00: 16700
+ 1p#1C12:16=00
+ - 167101316700
16%3101: 16700
16%3103: 16700
16#3104: 16=00
16+3107: 16700
16#3108: 16700
16%3109:16=00

16#310A:16+00
<

Name

Store parameters

Restore default parameters

Error Settings

Diagnosis History

1st receive PDO Mapping

1st transmit PDO Mapping

Sync manager 2 PDO assignment

Sync manager 3 PDO assignment
Encoder wire breaking detection{FA-01)
Overspeed error detection level(FA-03)
Speed error detection value(FA-04)

DC bus power supply(FA-07)
Regenerative brake resistor overload detection level(FA-08)
Overload notice level(FA-09)

Driving mode(FA-10)

Flags
RO
RO
RO
RO
RW
RW
RW
RW
RW
RW
RW
RW
RW
RW
RW

Type |
USINT

USINT

USINT

UDINT

USINT

USINT

UDINT

UDINT

UINT 1
UINT 1
UINT E
UINT 1
UINT £
UINT 13
UINT [

Name

Index: 16% o

SubIndex: 16% |0

Bitlength: 8
Value: 0

[ Byte Array

v |4

Cancel
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4. CONFIGURATION OF EtherCAT CONNECTION

4.2.5 SoftMotion Axis setting
In this example, an Axis setting is configured.
* Repeat this action for each Axis according to your needs.

1. Double-click SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402) in the Devices
window to display a window for Axis configuration.

Devices +~ 1 x

e —
= [l Device (H1-204x RTE CNC &4bit)
=80 PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
5 EtherCAT Master,EtherCAT Task
& PLC_PRG
=[] EtherCAT_Master (EtherCAT Master)
=) ADVA_EC (HITACHI AC SERVO DRIVES ADV Series)
A EtherCAT OUT
B4 [5M Drive_GenericDSP402 (SM_Drive_GenericDSP402)
=[] ADVA_EC_1 {(HITACHI AC SERVO DRIVES ADV Series)
"% EtherCAT OUT
E44? sM_Drive_GenericDSP402_1 (SM_Drive_GenericDSP403

2. Click General, and configure Axis type and Limits and Velocity ramp type.
In this example, default values are used.

“4# SM_Drive_GenericDSP402 X -
General Axis type and limits Velodity ramp type
ling/ [] virtual mode SDI:f'|bNare I'mnsd iy @ Trapezoid

Scaling/Mapping Activates MNegative [u]: .

() Modulo O sin2

Positive [u]: 1000.0 "
Commissioning @ Finite [v] () Quadratic
§ y (O Quadratic (smooth)
SM_Drive_ETC_GenericDSP402: O Software error reaction
i i ).

Mapping Decelerate Deceleration [ufs2]: l:l Identification
Information Limits for CNC (SMC_ControlAxisBy =) Position lag supervision

velocity [ufs]: Acceleration [ufs2] Deceleration [ufs2] deactivated ~

[1e3 | [res | faes | Lag limit [u]: |10

B If CNC is used
If CNC is used in your program, the function block that starts with
“SMC_ControlAxisBy” must be used for the axis control. To use this function, you
must define the upper limits of the velocity, acceleration, and deceleration under
Limits for CNC (SMC_ControlAxisBy*) in the above screen.

3. Click Scaling/Mapping to configure Scaling.
In the following setting example, 360 counts in the CODESYSS program correspond to

one rotation of the motor. (This setting is for using a 17-bit encoder (16#0~16#1FFFF).)

4 SM_Drive_GenericDSP402 X

Scaling
General [] Invert direction

Scaling/Mapping 16#20000 increments <=> mator turns
motar turns <=> gear output turns

Commissioning
gear output turns <=3 units in application 360

Il

SM_Drive_ETC_GenericDSP402: /0
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4. CONFIGURATION OF EtherCAT CONNECTION

4.2.6

Checking the EtherCAT connection

For information about how to check the EtherCAT connection, see “4.1.5 Checking the
EtherCAT connection”.

If EtherCAT is connected successfully, the icons beside the devices are shown in green in
the same way as for 1/0 modules.

4.3 Troubleshooting for EtherCAT Slave Connection Errors
When an error occurs, for example, an EtherCAT slave does not function, follow the
procedure below to investigate and identify the cause.

1.

3.

Read the user’s manual of the slave device, and check whether the symptom is listed in the
manual.

If yes, troubleshoot according to the description in the manual.

. Start the CODESYS development environment, and check the PLC log.

For information about the PLC log, refer to the following topic in the online help.

* CODESYS Development System > Reference, User Interface > Object > Object ‘Device’
and Generic Device Editor > Tab ‘Log’

If you have any questions about the PLC log, contact the sales representatives.

Check the Windows event log to see if any errors from CODESYSS are recorded.

If you have any questions after you go through all the steps above, contact the sales
representatives.
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5. CONFIGURATION FOR USING OPC

CHAPTER S5 CONFIGURATION FOR USING OPC

5.1 Overview

CODESYS supports the OPC server and allows you to use OPC Classic (OPC DA/AE) and
OPC UA. For information about an overview of the OPC server and how to use OPC server
tools, refer to the CODESYS original manuals in the following locations.

B Folder location

C:\Program Files (x86)\3S CODESYS \CODESYS OPC Server 3

W List of manuals

File name

Description

CoDeSys_OPC_Server_V3_User_Guide.pdf

Instructions for using OPC Config, which is a
configuration tool for the OPC server and for the
communication interface between the CODESYS
development environment and the PLC.

AeConfigurator_UserGuide.pdf

Instructions for using AeConfigurator, which is a
tool for adding and setting up alarm events when
you use OPC AE.

This chapter describes the setup procedure necessary for using OPC.

(1) Using OPC Classic (OPC DA/AE)
In addition to adding OPC objects, you
Objects” and “5.3 DCOM Settings”.

must configure DCOM. See “5.2 Adding OPC

Moreover, configure the following items according to your needs.

® OPC server setting

CODESYS offers OPC Config, a tool for setting up the OPC server and the
communication interface between the CODESYS development environment and the
PLC. (Note that you can use OPC with the default settings.)

For details about OPC Config, refer to CoDeSys_OPC_Server_V3_User_Guide.pdf.

® Alarm event setting

To use OPC AE, you must use AE Configurator to configure alarm events notified from

CODESYS to OPC AE. For details about AE Configurator, refer to

AeConfigurator_UserGuide.pdf.

(2) Using OPC UA

You can use OPC UA simply by adding OPC objects. For information about how to add
OPC objects, see “5.2 Adding OPC Objects”.
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5. CONFIGURATION FOR USING OPC

5.2 Adding OPC Objects
You must add a Symbol configuration object to disclose variables to the OPC client.

1. In the right-click menu on Application in the Devices window, click Add Object >
Symbol configuration.

=[] Device (H1-204x RTE CNC &4bit)
=[] PLC Logic

& -
m‘“‘mﬂ" 4 cut
Library Ma
By
LC_PRG o
{#8 Task Config 1 Pasi=
=38 MainTd % Delete
S E e Browse L4
- SoftMotion General
Refactoring 4
Properties...
‘ﬁ ‘Add Object r | Alarm configuration. ..
() Add Folder... Application. ..
[ Edit Object Axis Group...
Edit Object With... Cam table...
@5 Logn CNC program...
Delete application from device CNC settings...

Data Sources Manager...

DUT...

External File. ..

Global Variable List...

Image Fool...

Interface...

Network Variable List (Receiver)...
Netwark Variable List (Sender). ..
Persistent Variables...

POU...

POU for implicit checks. ..

Recipe Manager...

Redundancy Configuration...
Symbol Configuration. ..
TextList...

LierBBde8 ! 8BS 20RO R

2. The Add Symbol Configuration window is displayed. Click Add.
* If you want to use OPC UA, select Support OPC UA Features.

Add Symbel Configuration X

™2 pemote accesssymbaol configuration,

Mame:

‘Swnbol Configuration

[] include Comments in XML
[ Support OPC UA Features
Client side data layout

(©) Compatibility Layout

(®) Optimized Layout
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5. CONFIGURATION FOR USING OPC

3. Select the variables you want to disclose to the OPC client.
* You can select variables after you build the PLC program.
« If you want to use OPC UA, also select Constants.

Devices * 0 X B2 Symbol configuration x
5 T ~||° [ View ~ | ¥ Build | EZ Settings
= Device (H1-204x RTE CNC 64bit)
ﬂi Bt PLCU'L' ) ) 1 There are 4 configured variables which are not referenced by the IEC code. Reading and
= ogic
=} Application Changed symbol configuration will be transferred with the next download or online change
i) Library Manager Symbols AccessRights  Maximal  Attribute  Type |
PLC_PRG (PRG) + Constants
B8 Symbal Configuration #-[F] IoCanfig_Globals
= (8 Task Configuration = PLC_PRG
= ¢ MainTask # bOPCRead £ " BoOL
&) PLC_PRG # bOPCWrite " i BOOL
"3 SoftMotion General Axis Pool & i0PCRead " " INT
# iOPCWrite " k. T
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5.3 DCOM Settings

DCOM is a technology used for communication between PC software components distributed
in the network. If you want to use a remote connection to link an OPC client to the local
device where the CODESYS OPC server is running, you must configure DCOM settings.

To enable DCOM connection, a user of the OPC client PC must be authenticated on the local
device. If workgroups are used in the system, you can authenticate a client user by creating the
same user account with the same password on both the local device and the OPC client PC.
When you start using the CODESYS OPC server, follow the procedure below to set up the

DCOM configuration.

Notes 1: Follow the setup procedure only when you use OPC Classic. If you use OPC UA

instead, it is not necessary to do so.
2: Follow the setup procedure on both the local device and the OPC client PC.

5.3.1 DCOM security settings

1. Sign in to the computer using an administrator account (Administrator).

2. Start the Component Services in the following steps.

* If the OS is Windows® Embedded Standard 7, click Start, type the following in the
Search programs and files box at the lower left corner on the Start menu, and then

press Enter.
mmc comexp.msc /32

« If the OS is Windows® 10, click search icon at the right on the Start button, type the
following in the Search Windows box, and then press Enter.

mmc comexp.msc /32

3. The Component Services window appears. Select Console Root > Component Services
> Computers > My Computer to expand trees, and then right-click on My Computer.

On the menu, click Properties.

. Component Services

. File Action View Window Help

Export List...
Services (Lt port bis
Properties

Help

< >

= | A@E XKE = HIE
(I Console Root Mame
~ % Component Services [Jcom- Applications
v 7] Computers DDCOM Config
~ 1k My Computer —__ -
Refresh all components
View >
| New Window from Here
Event View

Actions
My Computer

More Actions

Opens the properties dialog box for the current selection.
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5. CONFIGURATION FOR USING OPC

4. The My Computer Properties window is displayed. Select the Default Properties tab to
configure as follows.

* Select Enable Distributed COM on this computer.
* Specify Connect for Default Authentication Level.

Note: On the OPC client PC, specify None for Default Authentication Level.
* Specify Identify for Default Impersonation Level.

Wy Computer Properties ? >
Default Protocols COM Security MSDTC
General Options Default Properties

Enable Distributed COM on this computer:
[[] Enable COM Intemet Services on this computer

Default Distibuted COM Communication Properties
The Authentication Level specfies security at the packet level.

Default Authentication Level:
Connect ~

The impersonation level specifies whether applications can detemine
who is calling them, and whether the application can do operations
using the cliert’s identity.

Default Impersonation Level:

Identify ~

Security for reference tracking can be provided if authertication is used
and that the default impersonation level is not anonymous.

Provide addtional security for reference tracking

Leam more about setting these properties.

Cancel Apply

This completes the DCOM configuration on the OPC client PC. Click OK and proceed to
“5.3.2 Firewall settings”.
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5. In the My Computer Properties window, select the COM Security tab. Under Access
Permissions, click Edit Limits.

* For Permissions for ANONYMOUS LOGON, select all Allow checkboxes, and then
click OK.

Access Permission 7 x

Security Limits

Group or user names:

42 Everyone

[EIALL APPLICATION PACKAGES

8% Performance Log Users (DESKTOP-B13567C\Performance:
SR Distributed COM Users (DESKTOP-B13567C" Distributed C...

Add... Bemove
Pemissions for ANONYMOUS
LOGON Alow Deny
Local Access [l
Remote Access O
Cancel

6. The Launch and Activation Permission window is displayed. Click Edit Limits.
* For Permission for Everyone, select all Allow checkboxes, and then click OK.

Launch and Activation Permission ? X

Security Limits

Group or user names:

[EIALL APPLICATION PACKAGES

42 Administrators (DESKTOP-B13567C" Administrators)

8% Performance Log Users (DESKTOP-B13567C Performance:

SR Distributed COM Users (DESKTOP-B13567C" Distributed C...

Add... Bemove
Permissions for Everyone Alow Dery

Local Launch O

Remate Launch O

Local Activation O

Remate Activation Oa
Cance!

7. In the My Computer Properties window, click Apply, and then click OK.
If the DCOM configuration on the whole computer dialog box is displayed, click Yes.
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8. Select My Computer > DCOM Config to expand trees, and right-click on
CoDeSysOPCDA. On the menu, click Properties.

. Component Services - O

%. File Action View Window Help - &8
e« @ E 6 HiE D
BrowserBrokerServer 4 — Actions
CDP Reference Host =
CElevateWlanUi Computers
CFmifsEngine host More Actions 4
Cloud Change Wnf Mc
CloudExperienceHost E
CloudExperienceHost ¢
CloudStorageWizard
CMLUAUTIL
CMSTPLUA
CrutDSPdIl

CoDeSys 2.3 to 3.0 Con
CoDeSysOPCDA
Color Managem New Window from Here
COM+ Event Sys
COM_SRS_HP36(
Com_5SRS_TruSur Help
COM_SRS_WOWHDZ
ComEvents.ComSernvic

Component Services -

Properties

ComEvents.ComSyster
Connected User Store
COpenControlPanel
CortanaExperienceFlow
CortanaMapiHelper
CTapilualib Class
cttunesvr

< >

s I s I I 5 I 5 W O O M S 05 I s s O I I I M W

<

Opens the properties dialog box for the current selection.

9. The CoDeSysOPCDA Properties window is displayed. Select the General tab, and
specify Connect for Authentication Level.

CoDeSysOPCDA Properties ? x

General  Location Securty Endpoints  Identity
General properties of this DCOM application
Application Name: CoDeSysOPCDA
Application 1D {137BB965-84BE-11D5-3FF 1-00105A4AB 1C6}
Application Type: Local Server
Authentication Level: | Connect w

Local Path: "C:\Program Files $86)\35 CODESYS\CODESY

Leam more about setting these properties.

Concs | | tomy
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10. Select the Location tab, and then select Run application on this computer.

CoDeSysOPCDA Properties ? x
General Location  Securty Endpoints  Identity

The following settings allow DCOM to locate the comect computer for this
application. F you make mare than one selection, then DCOM uses the first
applicable one. Client applications may overide your selections.

[ Run application on the computer where the data is located.

Run application on this computer.

[ Run application on the following computer:

Leam more about setting these properties.

Concel | | oy

11. Select the Security tab. Under Launch and Activation Permissions and Access
Permissions, select Customize.

CoDeSysOPCDA Properties ? x
General Location Securty Endpoints  |dentity

Launch and Activation Permissions
(O Use Default

(®) Customize Edt...

Acoess Pemissions

(O Use Default
Edt...
Corfiguration Permissions
(0) Use Default
(®) Customize Edit...

Leam more about setting these properties.

Coneel | | tonly
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12. Under Launch and Activation Permission, click Edit. Set all access permission for
Everyone to “Allow” as follows.
* Click Add.
* The Select Users and Groups window is displayed. Click Advanced.
* Click Search Now. Select Everyone under Search results, and then click OK.
* In the Select Users and Groups window, click OK.

* For Permission s for Everyone, select all Allow checkboxes, and then click OK.

Launch and Activation Permission 7 x
Security
Group or user names:
SR SYSTEM
52 Administrators (DESKTOP-NGQJEEQ U Administrators)
* A Everyone
SR INTERACTIVE
Add... Bemove

Permissions for Everyone Allow Deny

Local Launch
Remate Launch
Local Activation
Remate Activation

KERIE
oood

Cancel

13. Also for Access Permissions, add Everyone, and select all Allow checkboxes in the
same way as in Step 12.

Access Permission ? x

Security

Group or user names:

SR SELF
HRSYSTEM
SR Administrators (DESKTOP-NQJEEQ ' Administrators)

Add... Bemove
Permissions for Everyone Allow Deny
Local Access O
Remote Access O
Corcel
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The following table shows the possible settings in addition to “Everyone” and shows
which users are granted access rights for each.
Select a user according to the system security requirements.

Setting Users granted with access rights
Everyone All users
INTERACTIVE Local access users
NETWORK Remote access users
SYSTEM Service applications
Specific domain group All users belonging to the specific domain group
Specific user name Specific user

14. Select the Identity tab, and select The interactive user.

CoDeSysOPCDA Properties ? x

General Location Securty Endpoints Identity

‘Which user account do you want to use to run this application?

() The launching user

() This user

Leam more about setting these properties.

Coneel | | sorl

15. Click Apply, and then click OK.
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5.3.2 Firewall settings
Windows Firewall is enabled by default, and consequently, DCOM connection is not
allowed with the default settings. Follow the procedure below to allow DCOM connections
to pass through Windows Firewall.
If you already disabled Windows Firewall, this procedure is not necessary.

1. Sign in to the computer using an administrator account (Administrator).
2. Open Control Panel.
* If the OS is Windows® Embedded Standard 7, click Start, and click Control Panel.
* If the OS is Windows® 10, right-click Start, and click Control Panel from the menu.
3. The Control Panel window appears. Click System and Security.
4. The System and Security window appears.
* Click Windows Firewall.
5. The Windows Firewall window appears.
* Click Advanced.
6. The Windows Firewall with Advanced Security window is displayed.
* Click Inbound Rules or Outbound Rules.
* In the Actions pane, click New Rule.

Note: Create a new rule using the same procedure for both Inbound Rules and
Outbound Rules.
The following shows how to add a new rule when Inbound Rules is selected.

7. The Rule Type window of New Inbound Rule Wizard is displayed.
» Select Program, and then click Next.

i\' New Inbound Rule Wizard x

Rule Type
Select the type of firewall rule to create
Steps:
Rule Type What type of rule would you like to create?
Program
@ Action ® Program
@ Profile Rule that controls connections for a program.
@ Name O Port
Rule that controls connections for a TCP or UDP port.
O Predefined:
AllJoyn Router
Rule that controls cannections for a Windows experience
O gustom

Custom rule.
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8. The Program window of New Inbound Rule Wizard is displayed.
* Select This program path.
* Click Browse, select the following file, and then click Next.
C:\Program Files (x86)\3S CODESYS\CODESYS OPC Server 3\WinCoDeSysOPC.exe

B Mew Inbound Rule Wizard X
Program
Specify the full program path and executable name of the program that this nule matches
Sieps:
@ Rue Type Does this rule apply to all programs or a specific program?
& Program
@ Action O An
o Profis Rule applies to all connections on the computer that match other rule properties.
N

@ e (®) This program path:

‘3;ngmmF\Iasi; {xB6)\35 CODESYS\CODESYS OPC Server 3tWinCoDeS| | Browse...

Example: c:\path“program.exe

%ProgramFiles¥, \browser\browser exe
< Back Cancel
9. The Action window of New Inbound Rule Wizard is displayed.
* Select Allow the connection, and then click Next.
X

0 Mew Inbound Rule Wizard

Action

Specify the action to be taken when a connection matches the conditions specified in the rule.

Steps:

> . What action should be taken when a connaction matches the specfied condtions?

@ Rule Type P

@ Program

(®) Allow the connection
b= This includes connections that are protected with 1Psec as well as those are not
@ Profile
" () Allow the connection if it is secure

h ame This includes only connections that have been authenticated by using |Psec. Connections
will be secured using the settings in IPsec properties and rules in the Connection Security
Rule node.

() Block the connection

< Back Cancel
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10. The Profile window of New Inbound Rule Wizard is displayed.

« Select all checkboxes, and then click Next.

0 Mew Inbound Rule Wizard x
Profile
Specify the profiles for which this rule applies
Steps:
@ Ruls Type When does this rule apply?
@ Program
@ Action Domain
@ Profile Applies when a computer is connected to its corporate domain
@ Hame Private

Applies when a computer is connected to a private network location, such as a home

or work place

Public
Applies when a computer is connected to a public network location.
< Back Cancel
11. The Name window of New Inbound Rule Wizard is displayed.
« Enter the rule name, and then click Finish.
X

9 Mew Inbound Rule Wizard

Name

Specify the name and description of this rule

Steps:
@ Rule Type
& Program

@ Action
Name:

@ Profile
CoDeSysOPCDA

@ Name

Description (optional):

< Back Cancel

12. Confirm that the rule just created is registered in Inbound Rules in the Windows
Firewall with Advanced Security window. Then close the window.

13. Close the Windows Firewall window.
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6. RAS FEATURES IN HF-W100E/IoT

CHAPTER 6 RAS FEATURES IN HF-W100E/lIoT

6.1 Overview
In addition to the standard RAS features on HF-W, HF-W100E/1oT offers additional HF-
W100E/loT's own RAS features. These include such functionalities as the ability to control
hardware from the CODESY'S runtime environment and to monitor the CODESY'S runtime
environment.
This section provides an overview of the HF-W100E/IoT's own RAS features.

Table 6-1 RAS Features in HF-W100E/loT

Category Item
Control functionality Controlling the external general purpose 1/0
Monitoring functionality Monitoring the CODESY'S runtime environment

<Control functionality>
(1) Controlling the external general purpose 1/0
You can use the RAS library for the CODESY'S runtime environment to control external
general purpose 1/0 from applications running on the CODESY'S runtime environment.
If you use this functionality, you can input signals from and output signals to external
devices. Seven input and eight output external general purpose 1/0 are available for a
user.

<Monitoring functionality>
(2) Monitoring the CODESYS runtime environment
You can use a watchdog timer on HF-W100E/IoT to monitor whether the CODESY'S
runtime environment is running properly. If any abnormality is detected, it is recorded in
the Windows event log and notified to user applications by using an event object.

This chapter describes functionalities (1), (2) offered by the HF-W100E/IoT's own RAS
features.

For information about the standard RAS features on HF-W, see HF-W100E RAS FEATURES
MANUAL (manual number WIN-63-0095).

For information about the hardware specifications of the Controlling the external general
purpose /O described in this chapter, see HF-W100E INSTRUCTION MANUAL (manual
number WIN-62-0069).
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6. RAS FEATURES IN HF-W100E/loT

6.2 RAS Library for the CODESYS Runtime Environment
This chapter describes the interface of the RAS library for the CODESYS runtime
environment (hereinafter denoted simply as “RAS library”) and how to use the library. By
using the RAS library, you can control the external general purpose 1/0.

6.2.1 RAS library interface
Table 6-2 shows a list of RAS library functions.

Table 6-2 List of RAS Library Functions

No. | Function name Functionality
1 | GendoControIN | Controls the output of the external general purpose outputs.

2 | GetGendiN Acquires the status of the external general purpose inputs.

NOTE
« If the RAS features on HF-W are not functioning, the RAS library cannot be

used for control.
« If the RAS library is used for controlling external general purpose 1/0 from the

CODESYS runtime environment, control from Windows must be disabled.
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(1) Control function for the external general purpose outputs (GendoControlN)

<Name>
GendoControlN - Controls the external general purpose outputs (outputl to 8)

<Syntax>
DWORD GendoControlN(USINT usiOutput, USINT usiMask);

<Description of the functionality>
This function controls the external general purpose outputs (outputl to 8).
The parameters of this function are explained below.

usiOutput: Sets the output level to the general purpose outputs. Table 6-3 shows how
bits are allocated to each general purpose output. To set a general purpose
output to the low level, set the bit to “0”. To set the output to the high level,
set the bit to “1”.
usiMask: Specifies a general purpose output to be controlled. The bit allocation is the
same as usiOutput as shown in Table 6-3. If the parameter is to be controlled,
set the bit to “1”, Otherwise, set the bit to “0”.

Table 6-3 Bit Allocation of usiOutput and usiMask for GendoContorIN

bit0 outputl
bitl output2
hit2 output3
bit3 output4
bit4 outputb
bit5 output6
bit6 output7
bit7 output8

<Return value>
If this function completes successfully, the function returns RET_TRUE (0x01). If this
function terminates with an error, the function returns a value as follows.

Table 6-4 Return Value from the GendoControlN Function (Error Cases)

Return value Description
W2KRAS_INVALID_PARAMETER (0x2001) | There is an error in the specified arguments.
W2KRAS_INTERNAL_ERROR (0x2007) An internal error has been generated.
W2KRAS_RESOURCE_LOCKED (0x2101) | Another process uses the same resources.

RET_FALSE (0x00) An error other than
W2KRAS_INVALID_PARAMETER,
W2KRAS_INTERNAL_ERROR, or
W2KRAS_RESOURCE_LOCKED has been generated.
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<Explanation>
The GendoControlN function sets the output state of the general purpose output with
usiOuput and specifies a control target with usiMask. Figure 6-1 shows an operation
example to illustrate the relationship between usiOutput and usiMask.

ucOutput 0 0 1 1 0 1 0 1

ucMask 1 1 1 1

®®®®

€——  Keep outputs state

output8 output6

output4 output2
outputs output3

outputl

Figure 6-1 Operation Example of the GendoControlN Function

<Supplementary information>
Figure 6-2 shows the operation of the general purpose outputl when the
GendoControlN function is used. The dashed lines show the general purpose output
level, and the bold line show the transition of the general purpose outputl.

Power ON

) 4

Start the equipment

High ---

Low ——— - -

Shut down

Power OFF

GendoControIN
ucOutput  : 0x00
ucMask 1 0x01

GendoControIN

ucOutput
ucMask

1 0x01
1 0x01

Time —

Figure 6-2 Operation Example of the External General Purpose Outputl

<Program example>
For an example of a program using this function, see “6.2.3 Examples of using the
RAS library”.

—— NOTE
Do not use this function if you are using the RAS library in the HF-W RAS

features to control the external general purpose 1/O. In the presence of
contention caused by simultaneous access, the output cannot be controlled

properly.




6. RAS FEATURES IN HF-W100E/IoT

(2) Get function for the external general purpose inputs (GetGendiN)

<Name>
GetGendiN - Acquires the status of the external general purpose inputs (general-
purpose inputl to 7)

<Syntax>
DWORD GetGendiN(POINTER TO USINT pusilnput);

<Description of the functionality>
This function acquires the status of the external general purpose inputs.
The parameters of this function are explained below.

pusilnput: The input state of external general purpose input is stored. Table 6-5 shows
how bits are allocated to each general purpose input. If the input level of a
general purpose input is low, “0” is stored to the corresponding bit, and “1”
otherwise.

Table 6-5 Bit Allocation of pusilnput for GetGendiN

bit0 inputl
bitl input2
bit2 input3
bit3 input4
bit4 input5
bit5 input6
bit6 input?
bit7 Not used

<Return value>
If this function completes successfully, the function returns RET_TRUE (0x01). If this
function terminates with an error, the function returns a value as follows.

Table 6-6 Return Value from the GetGendiN Function (Error Cases)

Return value Description
W2KRAS_INVALID_PARAMETER (0x2001) | There is an error in the specified arguments.
W2KRAS_INTERNAL_ERROR (0x2007) An internal error has been generated.
W2KRAS_RESOURCE_LOCKED (0x2101) Another process uses the same resources.

RET_FALSE (0x00) An error other than
W2KRAS_INVALID_PARAMETER,
W2KRAS_INTERNAL_ERROR, and
W2KRAS_RESOURCE_LOCKED has been generated.
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<Program example>
For an example of a program using this function, see “6.2.3 Examples of using the
RAS library”.

—— NOTE
Do not use this function if you are using the RAS library in the HF-W RAS

features to control the external general purpose 1/O. In the presence of
contention caused by a simultaneous access, the correct input level cannot be
obtained.

(3) List of enumeration types in the RAS library
The following table shows a list of enumeration types defined in the RAS library.

Table 6-7 List of Enumeration Types in the RAS Library

Tag name Definition Value Description

W2KRAS_INVALID 0x2001 | There is an error in the specified arguments.
_PARAMETER

W2KRAS_ERROR \_AIIEZF:TQROAEQS_INTERNAL 0x2007 | An internal error has been generated.
W2KRAS_RESOURCE | 0x2101 | Other process uses the same resources.
_LOCKED
RET_FALSE 0x00 Termination with an error (other than the

RET_VAL predefined causes)
RET_TRUE 0x01 Normal termination
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6.2.2 Adding the RAS library
To use the RAS library in the CODESYS runtime environment, you must add the RAS
library using the following procedures.

« Install the RAS library in the library repository.
» Add the RAS library to the library manager.

(1) Installing the RAS library in the library repository
If the RAS library has been installed at least once, this step is not necessary.
In that case, go to “(2) Adding the RAS library to the library manager”.

1. Double-click Library Manager in the Devices window.

File

=5 RAS_Sample
=) Device (H1-204x RTE CNC 64bit)
=& PLC Logic

a Application
i
~[5] rLc_pra (PrE)
= @ Task Configuration
= %% MairTask
A PLc_PRG
"2 SoftMotion General Axis Pool

Edit View Project Build Onlne Debug Tools Window Help
BEEIE] o & BN 0RO B 68

5o | B

» m XL

2. Click Add library in Library Manager.

>m Library Manager
[£] pLc_prG (PRG)
F@ Task Configuration
F@ MairTask
& PLC_FRG
"2 SoftMotion General Axis Pool

File Edit View Project Lbraries Build Online Debug Tools Window Help
BEEI& v o L BE X MR a0 ) a X[ - S e BB
Devices v 3 x Library I x|
F«@ RAS_Sample || %5 Add library Delete library | = Properties 75 Details | 5] Placeholders
1= [ Device (H3-204x RTE CNC 64bit) J
: MName
=& pLC Logic
- [F--+f8 35|irense = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH)
: 8 Application ¢

FE BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Softwa

FF. IoStandard = IoStandard, 3.5.10.0 (System)

VT- 5M3_Basic = SM3_Basic, 4.1.1.0 (35 - Smart Software Solutions GmbH)

F£ SM3_CMNC = 5M3_CNC, 4.1.1.0 (35 - Smart Software Solutions GmbH)

V"F- SM3_Robotics = SM3_Robotics, 4.1.1.0 (35 - Smart Software Solutions GmbH)

FE 5M3_Robotics_Visu = SM3_Robotics_Visu, 4.1.0.0 (35 - Smart Software Solutio

FF. 5M3_Transformation = SM3_Transformation, 4.1.1.0 {35 - Smart Software Sol.
Standard = Standard, 3.5.9.0 (System)

=1
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3. The Add Library dialog box appears. Click Advanced.

Add Library s

Enter a string for a fulltext search in all libraries...

Company

4. The Add Library dialog box appears. Click Library Repository.

i Add Library x

|Enter a string for a fulltext search in all libraries. ..

Library  Placeholder

Company: | (Al companies) >

<= Application
Intern
System

#-- Use Cases

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

Details... | [ Library Repository.., oK Cancel

5. The Library Repository dialog box appears. Click Install.

i Library Repository X
Location: | System ~ Edit Locations...
(C:\ProgramData\CODESYS Wanaged Libraries)
Installed libraries:
Company: ~
pany: | (All companies) T
+- 32 Application
Export...
£ Intern
+ System
+ 35 Use Cases
Find...
Details...
] G by cat:
roup by category Dependencies. ..
Library Profiles... Close
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6. Specify the CmpHIoTRAS.compiled-library file in the C:\Program
Files\HIoTRAS\Library folder, and click Open.

m Select Library x

“ v 4 5 ThisPC » Local Disk (C:) > ProgramFiles 5> HIoTRAS > Library v|® | Search Library o

Organize » Mew folder ==~ [N o

7 Quick access Marne Type Size

& OneDri || CmpHIoTRAS.compiled-library COMPILED-LIBRARY File 26 KB
neDrive

[ This PC
[ Desktop
|| Documents
& Downloads
J’! Music
&= Pictures

m Videos

e Local Disk (C:)

¥ Metwork

File name: | CmpHIoTRAS.compiled-library ~| [Compiledibrary fies " v

7. Confirm that CmpHIoTRAS is added in System\SysL.ibs. Click Close.

i Library Repository *

Location: | System w Edit Locations...
(C:\ProgramData\CODESYS Managed Libraries)

Installed libraries: Install...

Company: | (all companies) > Uninstall

=< Application -
Intern

Export...

tem

®z Redundancy

= %i Syslibs
+-+3 CmpApp  Spste
*.+E CmpAsyndMgr  Sps
* =& cmpBinTagUtillec
+--+E CmpBitmapPool 5
#+@ cmpChannalClientlec
#-+@ CmpChecksum
+-+0 CmpCodeMeter
+-+0 CmpCrypto 5
+ =@ CmpDynamicText
+--+0 CmpErrors Interfaces
+. = cmpErrors? Interfacss
+ =@ CmpErrors 5
+- =3 CmpEventMgr
*.+2 cmpHilscherCFx
=-*32 CmpHIoTRAS  Hi:

3.5.10.10

Find...
+-+0 cmplecTask  Spster v
< » Details...

7] Group by cat:
roup by category Dependencies...

Library Profiles... Close

This completes installation of the RAS library.
Click the close button (x) at the upper right corner of the Add Library dialog box to
close the dialog box.
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(2) Adding the RAS library to the library manager

1. Double-click Library Manager

Fe Edt Debug Teols
BEFEIES 0 o § B @ X I#E

View Project Buld Online

Device (H1-204x RTE CNC 64bit)

PLC_PRG {PRE)
{E Task Configuration
= gg MainTask

: A PLc_PRG

"2 SoftMotion General Axis Pool

|62 | - [0 1 1 08 €

in the Devices window.

Window  Help

2. Click Add library in Library Manager.

File Edit View Project Lbraries Build Online Debug Tools Window Help
BEEHISG o f BBEXIALIE E-TIHEIEE , aXN[[Er=="=7 |- W
* 0 X Library I X]
|| %5 Add library Delete library | Properties 72 Details |Placeho|ders

7

PLC_PRG (PRG)

=& Task Configuration
E@ MainTask

48] PLC_PRG

& SoftMotion General Axis Pool

35License = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH)
BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Softwa
IoStandard = IoStandard, 3.5.10.0 (System)

5M3_Basic = SM3_Basic, 4.1.1.0 (35 - Smart Software Solutions GmbH)
SM3_CMNC = 5M3_CNC, 4.1.1.0 (35 - Smart Software Solutions GmbH)
SM3_Robotics = SM3_Robotics, 4.1.1.0 (35 - Smart Software Solutions GmbH)
5M3_Robotics_Visu = SM3_Robotics_Visu, 4.1.0.0 (35 - Smart Software Solutio
5M3_Transformation = SM3_Transformation, 4.1.1.0 {35 - Smart Software Sol.
Standard = Standard, 3.5.9.0 {System)

=1

3. The Add Library dialog box appears. Click Advanced.

Add Library

Enter a string for a fulltext search in all libraries...

]

Library

Company

6-10
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4. The Add Library dialog box appears. Click System > SysL ibs > CmpHIoTRAS,
and then click OK.
Note that you can use the search bar to search the libraries.

i) Add Library

|Enter a string for a fulltext search in all libraries. ..

Library - Placeholder

Company: | (All companies)

CmpApp

3.5.9.0

CmpAsyncMgr 1
CmpBinTagUtillee 3
CmpBitmapPoal 3.5,
CmpChannelClientlzc
CmpChecksum  3.5.5.0
CmpCodeMeter
CmpCrypto 3
CmpDynamicText
CmpErrors Interfaces
CmpErrors2 Interfaces
CmpErrors  3.3.1.40
CmpEventMgr

CmpHilscherCIFX

35

CmpHIoTRAS  3.5.10.10 A

CmplecTask
CmpKBus

e

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

Details... Library Repository...

x
.
~
v
ance

5. If the following library is shown in library manager, the library was added
successfully.

CmpHIOTRAS,*.*.*.*

denote the version information.)

(Hitachi Industry & Control Solutions Ltd.) (Asterisks (*)

File Edit Wiew Project Libraries Buld Online Debug Tools Window Help
e &I $ BN AR -0 o = | 58| =
Devices -~ 0 X m Library Manager
= -@ RAS_Sample ¥ || %5 Add library 3 Delete library | %5 Properties 75 Details | 55 Placeholders m\_ibrary repository
=[] Device (H1-204x RTE CNC G4hit)
Name Namespace
=B PLC Logic
= . £ 35License = 35License, 3.5 - Smart Software Solutions GmbH) _35_LICENSE
u Application

"3 SoftMotion General Axis Pool

T

m Library Manager

BreakpointLogging = Breakpoint Logging Functions,

3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog

™

CmpHIoTRAS, 3.5.10.10 (Hitachi Industry & Control Solutions Ltd)

CmpHIoTRAS

PLC_PRG (PRG)
@ Task Configuration
= @ MainTask
& PLC_PRG

T

IoStandard = IoStandard, 3.5.8
5M3_Basic = 5M3_Basic, 4.1.1.0
SM3_CNC =SM3_CNC, 4.1.1.0 (:
5M3_Robotics = 5M3_Robotics, 4.1, 1.0
5M3_Robotics

ystem)

™

¥

™

¥

1 = 5M3_Raobaotics_\

+

Standard = Standard, 3.5.9.0 (System)

- Smart Software Solutions GmbH)
- Smart Software Solutions GmbH)
35 -5

5 - Smart Software Solutions GmbH)

SM3_Transformation = 5M3_Transformation, 4. 1. 1.0

ToStandard
SM3_Basic
SM3_CNC

5M3_Robotics

u, 4.1.0.0 {35 - Smart Software Solutions GmbH) SM3_Robotics_Vis
(35 - Smart Software Solutions GmbH) TRAFQ
Standard

=[5 CmpHToTRAS, 3.5. 10. 10 (Hitachy Indust| =
+-) Enum
+ ) Function
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6.2.3 Examples of using the RAS library
This subsection describes how to control the external general purpose 1/0 from applications
running on the CODESY'S runtime environment.

B Adding the RAS library
Add the RAS library. For information about how to add the RAS library, the library
functions, see “6.2.2 Adding the RAS library”.

W Implementation of a program using the RAS library
Implement a program. “(1) General purpose external 1/0” shows an example of using the
RAS library.

(1) General purpose external 1/0
The following is an example of using the RAS library for the external general purpose
1/0.

<Variables in use>
Table 6-8 shows a list of variables declared in VAR.

Table 6-8 Variables Used in the External General Purpose 1/O Functions

Type Name Use

INT uiState Determines the execution state.

USIINT dwDO_port Specifies the output state for the external general
purpose outputs.

USIINT dwDO_cmd Specifies which external general purpose outputs to
control.

USIINT dwDI_port Variable used for acquiring the input state of the
external general purpose inputs.

DWORD dwResult_out Result of the external general purpose output

DWORD dwResult_in Result of the external general purpose input

<Functions to use>
Table 6-9 shows which external general purpose 1/0 functions are used.

Table 6-9 External General Purpose I/O Functions

Function name Use
GendoControlN Used for controlling the output of the specified external general
purpose.
(For details about the function interface, see “6.2.1 RAS library
interface (1) Control function for the external general purpose
outputs (GendoControlN)”.)
GetGendiN Used for getting the status of the input of the specified external
general purpose.
(For details about the function interface, see “6.2.1 RAS library
interface (2) Get function for the external general purpose inputs
(GetGendiN)™.)
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<Program>
In the example of Figure 6-3, the program outputs to the external general purpose
output (outputl) and obtains the input state of a external general purpose input.

IPLC_PRG (declaration part)

PROGRAM PLC_PRG

VAR
uiState: INT;
usiOutput : USINT;
usiMask : USINT;
usilnput : USINT;
dwResult _out : DWORD;
dwResult_in : DWORD;

END_VAR

IPLC _PRG (body)|
IF uiState = 0 THEN
uiState := 1;

// GENDO output

usiOutput := 1;

usiMask :== 1;

dwResult_out := GendoControIN(usiOutput, usiMask);

// GENDI input
dwResult_in := GetGendiN(ADR(usilnput));
END_IF

Figure 6-3 Example of External General Purpose 1/0 Control Program
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6.3 Monitoring the CODESYS Runtime Environment

6.3.1 Overview
This function monitors whether the CODESYS runtime environment is running properly.
The function consists of the WDT control component that periodically triggers the watchdog
timer on HF-W100E/loT from the CODESYS runtime environment and the CODESYS
monitor service running on the Windows environment.

. . CODESYS runtim
CODESY'S monitor service environnrwlérrltl ¢
Monitoring WDT control
functionality \ / component
Monitor Retrigger
Windows® CODESYS®

Watchdog timer

Figure 6-4 Block Diagram of the Monitoring Functionality

(1) The WDT control component runs on the scheduler of the CODESY'S runtime
environment and periodically retriggers the watchdog timer.

(2) The CODESY'S monitor service periodically checks if a timeout is generated by the
watchdog timer. A watchdog timer timeout is generated when the WDT control
component is unable to retrigger and the time in the watchdog timer is less than the
timeout threshold (*1).

(3) When a timeout occurs, the CODESY'S monitor service infers that some sort of error
occurred in the CODESYSS runtime environment and notifies user applications by means
of the Windows event log and event objects. In addition, the CODESY'S monitor service
executes the predefined action at the time of time-out (*2).
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(*1) The timeout threshold is 63 seconds minus the timeout.
For information about how to set the value, see “6.3.5 HIOTRAS setting command”.
The factory setting is 0 (seconds) because the timeout is set to 63 seconds.
(*2) You can select one of the following for the action at the time of time-out.
* Stop and restart the CODESY'S runtime environment
* Shut down and restart the device
* Shut down and restart the device (forced)
For information about how to set the action, see “6.3.5 HIOTRAS setting command”.
No action is set in the factory setting.

The monitoring functionality can be disabled or enabled. For information about how to
disable or enable this functionality, see “6.3.2 Enabling/Disabling the CODESY'S
runtime environment monitor”.

— NOTE

» When the monitoring functionality is used, Not used is selected for Watchdog timer
setting in the RAS Setup window in the HF-W RAS features (factory setting). If
Automatic retrigger or Retriggered by application program is selected, the
monitoring functionality cannot function. For information about the RAS Setup
window, see “3.1.3  Using the RAS Setup window” in the HF-W100E RAS
FEATURES MANUAL (manual number WIN-63-0095).

» When the monitoring functionality is used, a watchdog timer cannot be used by the
HF-W RAS features. If you want the HF-W RAS features to use a watchdog timer,
disable the monitoring functionality as described in “6.3.2 Enabling/Disabling the
CODESYS runtime environment monitor”.

» When 63 seconds elapse without the state in which retriggering cannot be performed
is canceled, 150 seconds after the value of the timer becomes 0, the blue screen
(STOP code: 0x9231) is displayed by the HF-W RAS features to acquire a memory
dump.
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6.3.2 Enabling/Disabling the CODESY'S runtime environment monitor
You can enable and disable the CODESY'S runtime environment monitor by editing the
CODESYS config file and changing the settings of the monitor service. The monitoring
functionality is enabled in the factory setting. Note that, if the CODESY'S runtime
environment monitor is disabled, a shutdown of the CODESY'S runtime environment will
not be detected.

(1) Disabling the CODESYS runtime environment monitor
(a) Editing the config file
1. Launch Notepad as administrator.

* If the OS is Windows® Embedded Standard 7, click Start, and then click All
Programs > Accessories. right-click Notepad. On the menu, click Run as
administrator.

* If the OS is Windows® 10, click Start, and then click Windows Accessories
from the list of applications. right-click Notepad. On the menu, click More >
Run as administrator.

« If the User Account Control window is displayed, click Yes.

. Notepad starts. Click the File menu, and on the menu, click Open.

3. Select the CoDeSysControl.cfg file in C:\Program Files\3S CODESYS\CODESYS
Control RTE3, and then click Open.

4. The CoDeSysControl.cfg file opens. In the ComponentManager section, add
“: (semicolon)” to the beginning of the following line to comment out the WDT
control component (CmpHWdtControl).

N

Component.*=CmpHWdtControl

Note: The number added after “Component.” is an index and different depending
on the environment.

[CrmpRouter]
0.MairMet=ether x

[ Component Manager]
Component.1:CmpDrv8chedu|erﬁPIC

[;Componeht.éZCmDHWdtControl|

s Lomponent . o=LmpoJALanUry

; Companent . 3=CmpEt 10001y

; Companent . 3=CmpEt 10000y

; Component . 3=CmpRTLE 1 x5Med

: Companent . 3=CnpRTLE169Mad
:Companent . 3=CmpHi [ scherCIFX
; Component . 3=CmpSercosiMaster

Figure 6-5 Editing the Config File (Disabling the Monitor)

5. Click the File menu, and on the menu, click Save.
6. Close the CoDeSysControl.cfg file.
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(b) Stopping the monitor service

1. Open Control Panel.

6. RAS FEATURES IN HF-W100E/IoT

« If the OS is Windows® Embedded Standard 7, click Start, and click Control

Panel.

* If the OS is Windows® 10, right-click Start, and click Control Panel from the

menu.

2. After the Control Panel window opens, click System and Security.

3. After the System and Security window opens, click Administrative Tools.

4. After the Administrative Tools window opens, double-click Services.

5. In the Services window, double-click HIoTRASService. The HIOTRASService
Properties dialog box opens.

6. Change Startup type to Manual, click Apply, and then click OK. Then, restart

the PC.

General  Log On

Service name:

Display name:

Description:

Startup type:

Service status:

from here

HloTRASService Properties (Local Computer)

Recovery Dependencies

HloTRASService

HloTRASService

RAS Software For HF-W/loT CODESYS

Path to executable:
C:\Program Files"HloTRAS bin\Hlo TRASService exe

Manual

Running

Stop

0K

You can specify the start parameters that apply when you start the service

Cancel

- hpply
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(2) Enabling the CODESYSS runtime environment monitor
(a) Editing the config file
1. Follow the Steps 1 to 3 in “(a) Editing the config file” in “(1) Disabling the
CODESYS runtime environment monitor”.
2. The CoDeSysControl.cfg file opens. In the ComponentManager section, insert the
following line to add the WDT control component (CmpHWdtControl) as a
loading component.

Component.*=CmpHWdtControl

Note: The number added after “Component.” is an index and different depending
on the environment.
When you add CmpHWdtControl, add 1 to the index of the last component,
and use that value as the index for the CmpHWdtControl. (The lines that
start with “; (semicolon)” in the CoDeSysControl.cfg file are commented out
and therefore disabled.)

[CrpRouter]
0. MairMet=ether x

[Component Manager]
Component.1meDDrv8chedu|erﬁPIC

[Com onent . 3=CopHildt Cont rol

; Lomponent . 2=Cnp anl

; Component . 3=CmpEt 1000y

: Companent . 3=CmpEt 10000y

; Companent . 3=CmpRTLE 1 9Mpd

: Companent . 3=CrpRTLE 169Mpd
:Companent . 3=CmpHi [ scherCIFX
; Comporent . 3=CmpSercosiMaster

Figure 6-6 Editing the Config File (Enabling the Monitor)

3. Click the File menu, and on the menu, click Save.
4. Close the CoDeSysControl.cfg file.
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(b) Starting the monitor service
1. Follow the Steps 1 to 5 in “(b) Stopping the monitor service” in “(1) Disabling the

CODESYS runtime environment monitor”.

6. RAS FEATURES IN HF-W100E/IoT

2. Change Startup type to Automatic, click Apply, and then click OK. Then, restart

the PC.

HloTRASService Properties (Local Computer)
General logOn Recovery Dependencies

Service name: HloTRASService

Digplay name: HloTRASService

Description:

Path to executable:

RAS Software For HF-W/loT CODESYS

C:\Program Files"HloTRAS bin\Hlo TRASService exe

Startup type: Automatic

Service status:  Running

1

You can specify the start parameters that apply when you start the service

from here

0K

art Stop Pause

Cancsl

Apply
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6.3.3 Event notification
The CODESYS runtime environment monitor uses an event object and notifies an
application when a watchdog timer timeout occurs.
The application can infer that a watchdog timer timeout has occurred when the event object

is in the signaled state.
The event object is reset when the watchdog timer is retriggered once again after the action

at the time of time-out is complete.

(1) Detecting the event
The application can detect when a watchdog timer timeout occurs using the following

procedure.

1. Use the OpenEvent Windows API function to get the handle to the event object.
If an event object is not created by executing the OpenEvent function, retry the
function until the event object is created.

2. Use the WaitForSingleObject or WaitForMultipleObject Windows API function to
monitor whether the event object is in the signaled state.

Table 6-10 shows the event object name used when a watchdog timer timeout occurs.
When an event object is used in a program, you need to add “Global\” to the
beginning of the name of the event object.

Table 6-10 Event Object

Event Event object name
Watchdog timer timeout HIOTRAS WDT_TIMEOUT_EVENT
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6.3.4 Recording the event log
Table 6-11 shows the data recorded in the Event Log by the CODESY'S runtime
environment monitor.

Table 6-11 List of Events Recorded in the Event Log

Event ID Source Type Description
1000 HIoTRAS_APP | Information | Watchdog timer monitoring has been started.
2000 HIOTRAS_APP | Information | Timeout occurs for the watchdog timer.
Timeout action is executed.
2001 HIoTRAS_APP | Information | Timeout action is completed successfully.
1100 HIoTRAS_APP | Warning Initialization of watchdog timer monitoring service

terminates with an error. The service has been started
with default value.

1200 HIoTRAS_APP | Error Initialization of watchdog timer monitoring service
terminates with an error. The service could not been
started.

2100 HIoTRAS_APP | Error Execution of timeout action terminates with an error.

Note: If the action at the time of time-out is either of the following, Event ID 2001 is not recorded.
« Shutting down and restarting the device
« Shutting down and restarting the device (forced)
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6.3.5 HIOTRAS setting command
The HIOTRAS setting command can set the timeout threshold for the CODESY'S runtime
environment monitor and the action at the time of time-out.

Table 6-12  List of Items Set by the HIOTRAS Setting Command

Item Setting Description of the setting
Timeout 0to 62 Timeout threshold for the watchdog timer (in seconds)
threshold (Factory setting: 0)

Action at the
time of time-out

0: Not performed the action
at the time of time-out.

No action is executed when a timeout is detected
(factory setting).

: Codesys Stop

Stops the CODESY'S runtime environment.

: Codesys Restart

Restarts the CODESYS runtime environment.

: HF-W Shutdown

Shuts down the HF-W.

: HF-W Reboot

Restart the HF-W.

: HF-W Shutdown (Forced)

Shuts down the HF-W forcibly.

OO B[WIN|F

: HF-W Reboot (Forced)

Restart the HF-W forcibly.

—— NOTE

If you want to set the action at the time of time-out to Codesys Stop or Codesys Restart,
you must set the startup setting of the CODESYS runtime environment to Start the
PLC with the basic system service. For information about how to configure the
startup setting, see “6.3.6 Changing the startup setting”.

If this option is not selected for the startup setting, the CODESYS runtime environment
will not be stopped or restarted even if the action at the time of time-out is set to
Codesys Stop or Codesys Restart.

(1) Using the HIOTRAS setting command

1. Start the Windows Explorer in the following steps.

* If the OS is Windows® Embedded Standard 7, click Start, type the following in the
Search programs and files box at the lower left corner on the Start menu, and then
press Enter.

C:\Program Files\HIoTRAS\bin

* If the OS is Windows® 10, click search icon at the right on the Start button, type the

following in the Search Windows box, and then press Enter.

C:\Program Files\HIoTRAS\bin
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2. When the Explorer window is opened, right-click the HIoTRASSet.bat file. On the
menu, click Run as administrator.

I =1 Application Tools  bin -
Home Share View Manage

« v <« Local Disk (C:) » Program Files » HIoTRAS » hin ~

~
# Quick access MName Date modified Type Size

| HloTRASMsgs.dil 4/16/2016 7:17 P Application extens... 3KB

¢& OneDrive
5| HloTRASService 8PN 19KB
3 This PC »| HloTRASSet AASANIE LAT A 5KB
=] HioTRASSetupCtg Open 5KB
=¥ Network Ed
it
Print
[ ) Run a5 administrator ]

Restore previous versions

3. When Command Prompt is opened, enter the timeout threshold (0 to 62), and press the

Enter key.

Enter 63 seconds minus the timeout for the timeout threshold. For example, if you
want to set the timeout to 20 seconds, enter 43 (64 seconds minus 20 seconds).

* The current value is displayed as Current value.

* If you just press Enter without entering a value, the current value is kept. Then,

move to Step 5.

Bl Chwindows\System32iemd.exe

Please enter the threshold (Default value=8) :
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4. As an example, enter 30 for the timeout threshold. If the setting is completed
successfully, “The operation completed successfully.” is displayed.

Bl Chwindows\System32iemd.exe - m} X

on at the time of time-out

ction (Default wvalue=8) :

5. Next, enter the action at the time of time-out (0 to 6), and press Enter.
* The current value is displayed as Current value.
* If you just press Enter without entering a value, the current value is kept. If you
press Enter again, the command exits.

rm a time-c

he action at the time of time-out

Please enter the value of the time-out action (Default value=@) :

6-24



6. RAS FEATURES IN HF-W100E/IoT

6. As an example, enter 1 for the action at the time of time-out. If the setting is complete
successfully, “The operation completed successfully.” is displayed.

When “Press any key to continue...” is displayed, press any key to exit the batch file.
Then, restart the device.

Bl C:windows\System32\cmd.exe m} X

H -]

he action at the time of time-out

If you do not launch the batch file as administrator, “ERROR: Access is denied.” is
displayed.
If this message is displayed, run the command as administrator.

Bl Chwindows\system32\cmd.exe
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6.3.6 Changing the startup setting
The following is a procedure to change the startup setting of the CODESY'S runtime
environment to Start the PLC with the basic system service. If this option is not selected
for the startup setting, the CODESY'S runtime environment will not be stopped or restarted
even if the action at the time of time-out is set to Codesys Stop or Codesys Restart.

1. Click the CODESY'S Control RTE V3 icon in notification area on the taskbar. (The icon
is hidden by default, and you must click “*” to find it.) Then click PLC Configuration.

Start PLC

Stop PLC

Exit PLC Control
PLC Cenfiguration
Remote PLC

About...

~@a B A

201

2. If awindow is displayed to indicate that admin rights are required, click OK to obtain the
admin rights.

No Admin rights. X

Admin rights required, restart tray menu?

OK p— |

If the User Account Control window is displayed, click Yes.
When the admin rights are granted, click the icon again, and then click PLC
Configuration.

3. The System Configuration dialog box is displayed. Click the Startup tab, select the
Start the PLC with the basic system service checkbox, and then click OK.

System Configuration ? X

Diagnostic Startup | Component Manager App\icat\on} LDggEr] Schedu\er] File ITargEt ]

[ Start the RTE basic systemservice when booting.

v SR B W bR S R PG
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