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O Warranty period and coverage

The warranty period is the shorter period either 18 months from the data of manufacture or 12 months from the
date of installation.

However within the warranty period, the warranty will be void if the fault is due to;
(1) Incorrect use as directed in this manual and the application manual.

(2) Malfunction or failure of external other devices than this unit.
(3) Attempted repair by unauthorized personnel.
(4) Natural disasters.

The warranty is for the PAC only, any damage caused to third party equipment by malfunction of the PAC is not
covered by the warranty.

O Repair

Any investigation or repair after the warranty period cannot be covered as free of charge. Also any faults caused by
above (1) to (4), will be charged for its repair (or for its investigation), even if the product is within the warranty
period. In case of any contact, please ask your supplier or local Hitachi distributor. (Depending on failure part,
investigation may not be possible to apply)

O Ordering parts or asking questions

When contacting us for repair, ordering parts or inquiring about other items, please have the following details
ready before contacting the place of purchase.
(1) Model

(2) Manufacturing number (MFG.NO.)
(3) Details of the malfunction

O Reader of this manual

This manual is described for the following person.
Person considering the introduction of PAC
PAC system engineer
Person handling PAC
Manager after installing PAC

Warning

(1) This manual may not be reproduced in its entirety or any portion thereof without prior consent.

(2) The content of this document may be changed without notice.

(3) This document has been created with utmost care. However, if errors or questionable areas are found,
please contact us.

Windows ® is registered trademarks of America and other registered countries of Microsoft Corp. of the United
States.

CODESYS is registered trademarks of 3S-Smart Software Solutions GmbH.

EtherCAT ® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

Ethernet is registered trademarks of Fuji Xerox Co., Ltd.
EtherNet/IP is a trademark of ODVA, Inc.
PROFINET is a registered trademark of PROFIBUS Nutzerorganisation e.V. (PNO).

Company name or a product name is trademark or a registered trademark.




Safety Precautions

Read this manual and related documents thoroughly before installing, operating, performing preventive maintenance or
performing inspection, and be sure to use the unit correctly. Use this product after acquiring adequate knowledge of the
unit, all safety information, and all cautionary information. Also, make sure this manual enters the possession of the
chief person in charge of safety maintenance.

afety caution items are classifies as “Danger” an aution” in this document.
Safet t t lassifi “D ”” and “Caution” in this d t

: Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
Q> DANGER y o dang Y £

possible death or severe injury.

: Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
A CAUTION v acane Y £

possible minor to medium injury to the body, or only mechanical damage

However, depending on the circumstances, items marked with A CAUTION | may result in major accidents.

In any case, they both contain important information, so please follow them closely.

Icons for prohibited items and required items are shown blow:

® : Indicates prohibited items (items that may not be performed). For example, when open flames are prohibited,

@ is shown.

o : Indicates required items (items that must be performed). For example, when grounding must be performed,

9 is shown.

1. About installation

/N CAUTION

e Use this product in an environment as described in the catalog and this document.

If this product is used in an environment subject to high temperature, high humidity, excessive dust, corrosive
gases, vibration or shock, it may result in electric shock, fire or malfunction.

e Perform installation according to this manual.
If installation is not performed adequately, it may result in dropping, malfunction or an operational error in the
unit.

e Do not allow foreign objects such as wire chips to enter the unit.
They may become the cause of fire, malfunction or failure.




2. About wiring

@ REQUIRED

o Always perform grounding (FE terminal).

If grounding is not performed, there is a risk of electric shocks and malfunctions.

/\ CAUTION

e Connect power supply that meets rating.
If a power supply that does not meet rating is connected, fire may be caused.

e The wiring operation should be performed by a qualified personnel.
If wiring is performed incorrectly, it may result in fire, damage, or electric shock.

3. Precautions when using the unit

<> DANGER

¢ Do not touch the terminals while the power is on.
There is a risk of electric shock.

e Structure the emergency stop circuit, interlock circuit, etc. outside the PAC.
Damage to the equipment or accidents may occur due to failure of the PAC.
However, do not interlock the unit to external load via relay drive power supply of the relay output module.

/\ CAUTION

e When performing program change, forced output, RUN, STOP, etc., while the unit is running, be sure to verify
safety.
Damage to the equipment or accidents may occur due to operation error.

e Supply power according to the power—up order.
Damage to the equipment or accidents may occur due to malfunctions.

/\ CAUTION

e Use power supply unit of EH-PS series or HX-PS series for supplying electric power.

/\ CAUTION

e Do not connect DC power supply module EH-PSD / HX-PSD to a master power circuit. Supply a power to
EH-PSD / HX-PSD through an appropriate isolation transformer less than up to 150VA by all means.




/\ CAUTION

In the control system, recently, the connection and cooperation with the information
communication system progress and information security risks including cyber attacks are
growing. In a system applying this product, physical security measures mainly in the
installation location and security measures in use via network are needed.

[Security risk example via the network]

- Abnormal operation, performance degradation, information leakage and data tampering by
attacks from outside

- Malfunction, harm and damage occurrence due to programs and/or data tampering from
outside

- It is used as an attacking step for the-other systems

Hitachi Group is striving security improvement of control systems by establishing prerequisite
protecting target defined for each product and equipping security protection functions under the
own provision security design procedure.

In order to deal with the security risks from the outside via the network, this product is equipped
with a security protection support functions for the purpose of prevention of unauthorized
access. However, the security level to be determined by the control system. In addition, the
assumed security risk is not fixed, it will be something to change on a daily basis.

Not only in our products, individual security protection support functions of each product
configuring the system is one means to ensure the security level required for the system, it does
not completely prevent the security risk growing daily.

The construction of the security level required for the control systems are responsible by the
system and customer. In addition, for the maintenance of the security level will require
continuous improvement measures.

In a system using this product, regardless of the presence or absence of the use of security
protection support functions, trouble, accident or damages caused by unauthorized external
access, Hitachi Group will not be able to bear any responsibility.

It is required for the customer side to clarify the target of the security protection of the system,
following the conduct measures example to a representative, please refer to the construction and
operation of the system.

-Utilization and regular review of the authentication function for the program and the data to be protected
-Utilize the security functions of the device configuring the network
-Prevention of the unspecified connection by the use of a particular function to identify connection

-Measures in the operational management, such as to lock the location of devices or limit the operator

/\ CAUTION

e The screenshots of HX-CODESY'S described in this manual may vary depending on its version. Check the
actual screen displays on your HX-CODESYS.




4. About preventive maintenance

<> DANGER

e Do not connect the +, - of the battery in reverse. Also, do not charge, disassemble, heat, place in fire, or short
circuit the battery.
There is a risk of explosion or fire.

&® PROHIBITED

¢ Do not disassemble or modify the unit.
Electric shock, malfunction or failure may result.

/\ CAUTION

e Turn off the power supply before removing or attaching module/unit.

Electric shock, malfunction or failure may result.

5. About sample programs

/\ CAUTION

e The sample programs described in this manual are examples of a program aimed to assist understanding how to
use the corresponding function, so it does not include error handling that may be necessary for practical use.

Please create the error handling etc. by the user according to the application.
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Chapter 1 Introduction

|1 A Installation

1.1.1 System Requirements

HX-CODESYS V3.5 SP8 Patch4 ‘ V3.5 SP13 Patch2 V3.5 SP16 Patch2

CPU Pentium 1 GHz or higher 2.5 GHz or higher

Memory 1 GB or more 8 GB or more

Free disc space 3 GB or more ‘ 5 GB or more

Resolution 1024 x 768 (XGA) or higher

Operating System | Windows® XP SP3 / Vista/ | Windows® 7 SP1 or newer | Windows® 8/ 10 (32 / 64
7(32/640bit)/8/8.1/10 bit) or newer

1.1.2 Installation of HX-CODESYS

Before installation, shut down all other windows applications. If not, the installation may not be finished correctly.

1. The installation wizard starts up automatically by double click Setup file on HX-CODESYS installation DVD.

Setup_HX

CODESYS

V355P8p4,
exe

2. Follow the instructions

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (==

Welcome to the InstallShield Wizard for
HX-CODESYS ¥3.5 5P8 Patch 4

The InstallShield \Wizard will install H¥-CODESYS W35
SP8 Patch 4 an your computer. Ta continue, click Next

License Agreement

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (]
Please read the follawing license agreement carefully I\h

Press the PAGE DOWHN key to see the rest of the agreement.

you must accept this agreement.

PLEASE READ THIS TERMS OF USE AGREEMEMT CAREFULLY -
BEFORE USING THE HX-CODESYS SOFTWARE SUPPLIED.

THE HX-CODESYS SOFTWARE PLACED AT YOUR DISPOSAL IS
PROTECTED BY COPYRIGHT AND OTHER INTELLECTUAL
PROPERTY LAWS. THE FOLLOWING TERMS ARE AGREED
BETWEEN YOU AS THE SOFTWARE USER AND THE COMPANY
HITACHI INDUSTRIAL EQUIPMENT SYSTEMS CO., LTD., IN KANDA-

LICRIDE! AUA 2 ALUMARA 1AL TALAA 404 ARSD TADARL ARIR ARE

Do you accept all the terms of the preceding License Agreement? IF you -
select Mo, the setup will close. To install HX-CODES'YS V3.5 5P Patch 4,

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (==

Choose Destination Location

Select folder where setup will inztall files, "*h

.

Toinstall to this folder. click Next Ta install to & different folder, click Browse and select
anather folder.

Setup will install H=-CODESYS V3.5 SP8 Patch 4 in the following folder.

Destination Faldzr

Ci\Program FilessHX-CODESYSY

< Back " MNext » ][ Cancel l

HX-CODESYS V2.5 SP8 Patch 4 - InstallShield Wizard (==

Select Features

Select the features setup willingtall.

Select the features you want ta install, and deselect the features pou do not want ta install

HA-CODESYS
CODESYS Converter
CODESYS Gateway
C Ser

W] CODESYS Control Win V3

Description

CODESYS Gatewap ¥2.3 ..
Gateway [communication
layer) for CODESYS 2.3

247 GB of space required on the C diive
4 34 GB of space available an the C dive

< Back ][ Mext > ][ Cancel
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HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard

Select Program Folder
Please select a program folder.

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard
Start Copying Files

Review settings befare copying files.

Setup will add program icons ta the Program Falder listed below. You may type a new folder
name, or select one from the existing folders list. Click Mext to continue.

Program Falder

E zisting Falders:

Setup has enough infarmation to start copying the program files. |f you want ta review or
change any settings, click Back. |f you are salisfied with the settings, click Mext to begin
copying files.

Current Settings:

Selected Features:
H<CODESYS
CODESYS Converter
CODESYS Gateway
CODESYS Control Wwin'W3
CODESYS OFC Server 3
CODESYS Gateway V2.3

m

Destination Folder: C:*Program Files\Hx-CODESYSY

O 1 | »

Install5 higld

< Back ][ Mext > ][ Cancel ]

InstallShisld

< Back " Next »

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard
Setup Slatus

=l

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard

¥ery important information

Hx-CODESYS W35 SP8 Patch 4 iz configuring your new software installation

InistallS higld

Compatibility Information

Automation Platform

User Management (CDS5-28943)

Important note for Automation Platform customers:

There is a behavioral change in the various

ICommandManagerxX. ExecuteXX() methods for those cases where the
user is not authorized to execute the command by means of the User
Mananement

() | have not read the information et

Install hield

Cancel

Cancel

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successtully installed
H¥-CODESYS 3.5 5P8 Patch 4. Click Finish ta exit the
wizard.

Cancel

It takes about 30 minutes to 2 hours to finish installation depending on the specifications of PC.

Reference

Some part of components which are included in the old version of HX-CODESYS have been separated from the setup
in order to reduce the file size since HX-CODESYS V3.5 SP16 Patch2. If you use a project file which was created by
an older version of HX-CODESYS, please addionally install package files (*.package) which are placed in

“Compatible” folder in the installation DVD. Please refer section 2.15 for the procedure to install a package file.

2021

Compatible
Setup_HXCODESYSV3sSP16P 2exe

2021

/02/26 10:47

SOZ19 1724




The window to the right may appear during installation
(depending on HX-CODESYS version). When this
window appears, close this window by clicking the close
button.

Several Microsoft components are necessary to be
installed for HX-CODESYS. If they are not installed
in your PC, the installation of HX-CODESYS stops
and a dialog appears.

Click [Install] at the dialog to extract from setup file.
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(S CodeMeter Contral Center - O X
Eile Process View Help
License Events
@ Pelch Protection Ony
128-4512042 Mame: Patch Protection Only
@ 2-smart Software Solutians S Seriak 123-451284
Version: GmActlicense 1.19
Status: @ License activated
License Update  Remowe License
CodeMeter is running. WishAdmin

HA-CODESYS Y35 SP8 Patch 4 — InstallShield Wizard

HX-CODESYS V3.5 SP8 Patch 4 reguires the following items to be installed on your
computer, Click Install to begin instaling these requirements,

Status Reguirement

Instaling Microsoft .MET Framework 3.5 5P 1

Pending Microsoft Visual C++ 2013 Redistributable Package (x86)
Pending  Microsoft \MET Framework 4.0 Full

Installing Microsaft .MET Framework 3.5 5P1

[

1.1.3 Installation of USB Driver
Follow the steps below to install the USB driver.

1. Plug USB cable to CPU module.

USB device port
(Type: mini B)

USB cable is not included in the product.

ferrite core (A — mini B).

To prevent communication error by noise, prepare USB cable with
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2. Popup window appears at right-bottom of screen. Click the popup window.

Installing device driver software * *
Click here for status.

PO AR C

3. Click [Close] in this dialog (skip to search the driver in PC).

Device driver software was not successfully installed
USE_HX Driver xNo driver found

What can I do if my device did not install properly?

= e

4. Open [Device Manager], right-click on [USB _HX Driver] in [Other devices], and choose [Update Driver
Software...].

& - Rk
JELDevice Manzo —|

File Action View Help

Computer

Display adapters

-
= Disk drives
| W
ul
%]

[

[

L) DVD/CD-ROM drives

b % Human Interface Devices
» g IDE ATA/ATAPI controllers
b Keyboards

DB Mice and other pointing devices
Dl‘-;l Maonitors

|>l‘7" MNetweork adapters

. |l Other devices

{7y USB_HX Diver |
[ f? Ports (COM & Update Driver Software...
|_>-R Processors Dicable
b [P Security Devi Uninstall
|_>--§| Sound, video
b M| System devic Scan for hardware changes
D--i Universal Seri

Properties

Launches the Update Driver Software Wizard for the selected device.
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5. Enter the below path and click [Browse] to install the USB driver.

<Installation folder of HX-CODESY S>¥GatewayPLC¥Driver

@ [l Update Driver Software - USB_HX Driver

Browse for driver software on your computer

Search for driver software in this location:

I C:\Program Files\HX-CODESYS\GatewayPLC\Driver

Include subfolders

software in the same category as the device,

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver

hd Browse...

Mext |[ Cancel

6. Click [Install].

@ [l Update Driver Software - USB_HX Driver

Installing driver software...

= | —

r
[57] Windows Security

Would you like to install this device software?

Mame: libusb-win32 libusb-win32 devices
J Publisher: 35-5mart Software Sclutions GmbH

| Always trust software from "35-5mart Software
Solutions GmbH",

software is safe to install?

@ You should only install driver software from publishers you trust. How can [ decide which device

[ nstan ||[ Dontinstal |
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7. If the installation is finished successfully, the following dialog appears.

=
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Lib Ush Device

Device Manager

File Action View Help

'd--blllﬂlnﬁilﬁm'inﬁ

a ﬂ I
E-qg_l Computer )
.D-E Disk drives
DEJ‘ Display adapters
-4 DVD/CD-ROM drives
.D-% Hurnan Interface Devices
&g IDE ATA/ATAPI controllers
- Keyboards
a- i libusb-win32 devices
¢ | § LibUsb Device|
> ﬂ Mice and other peinting devices
b K| Monitars
DQ Metwork adapters
» 15 Ports (COM & LPT)

E-R Processors

b E@ Security Devices

b :ﬂ Sound, video and game controllers
1M System devices

B i Universal Serial Bus controllers
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|1 2 Startup

Launch HX-CODESYS, then the start page is displayed.

® HX-CODESYS o a ==

Ele Edit Wew Project Buld Onine Debug Tools Window Help

fal-2= =1 | 5 | 62 ) B - (77 ) 8

Devices v o X 5] startPage X =

9 HX-CODESYS V3.5 SP8 Patch 4

Basic Operations Latest News

4] New Project...
G Open Praject..
(@ open Project from PLC..

The current news channel might not be valid or your Internet
i log and select the

might be To change the 1, go to the

Recent Projects

Close page after project load
Show page on startup i

Last build: @ 0 @ 0 Precompile: 7 Current user: {nobody)

Click = icon or choose [File]-[New Project...] to create a new project file. Then New Project dialog box

appears. Choose [Standard project], enter new file name, specify location and click [OK].

=] New Project
Categories: Templates:
—
{1 Libraries '3 a
3 Projects [ =

Standard project
with Applicatio. ..

Empty project Standard proje

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

Name: Untitled1

Location:  C:¥Users¥10149111.GLOBAL¥Documents

Lo Jf

Cancel ]
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Choose CPU type and programming language and click [OK].
Available languages are as follows.

- Continuous Function Chart (CFC)

- Function Block Diagram (FBD)

- Instruction List (IL)

- Ladder Logic Diagram (LD)

- Sequential Function Chart (SFC)

- Structured Text (ST)

Standard Project (=3

You are about to create a new standard project. This wizard will create the following
= objects within this project:
§=
- One programmable device as specified below
- Aprogram PLC_PRG in the language specified below
- A oyclic task which calls PLC_PRG

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

Device: [HX-CPlHlG (Hitachi Industrial Equipment Systems Co., Ltd.) ']

PLC_PRG in: [Structured Text (ST) -]

Initial layout of the project is shown like this.

® Untitled1.project - HX-CODESYS E@

fle Edit View Project Buid Onne Debug Tools Window Help

a=xR& & B X L ab | %Y e % IR [T 08 =

Devices > % [5] PLC_PRE x

=3 unated - 1|  PROGRAM PIC_FRG
H VAR

3| END_VAR

[ ]

= [ pevice (Hx-cP1H18)

=-[B0 PLC Logic
=} Application
i) Library Manager . .
T Variable declaration
=88 Task Configuration

= % MainTask
& ric_rre 1
= [ easic Basic)

K <Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>)
<Empty> (<Empty>) .
ety (Enptr) Editor
<Empty’> (<Empty =)
<Empty’> (<Empty >}

ARAARAARARARARR

Devices

< M r

Messages - Total 0 error(s), 0 warning(s), 0 message(s) 2 3
- |D 0 error(s) |® 0 warning(s) |ll 0 message(s) ‘ x

Description Project Object Position

Messages

S Devices [[[ PoUs

Lastbuild @ 0® 0 Precompile: o Current user: (nobody) INS Ln1l coll chi

[Devices] and [Massages] window may not be shown at the first startup. They can be viewed with the menu [View]. If
[Devices] (device tree) is behind the [POUs] tab, click [Devices] tab to show it. Double-click on POU (PLC_PRG) to
open [Editor] and [Variable declaration].



Chapter 2 Programming
|2.1 Plug Device (I/0O Configuration)

2.1.1 Plug Device (I/O Configuration)
Right click on <Empty> slot and choose [Plug Device...].

Devices > B X
= Praject E]
=i Device (H-CP1H1E)
=Bl PLC Logic
=} Application
@ cn

m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
= m Basic (Basic)

E | <Empty> {<Empty=)

Cut

£ <Empty> (<Empty=) &
Copy

K <Empty=> (<Empty=)

Paste
E <Empty> (<Empty=)
E  <Empty> (<Empty=) Dew
‘ <Empty> (<Empty=) Properties...
L <Emptys (<Empty>) Add Object
E  <Empty> (<Empty=) ) AddFolder...
K <Empty> (<Empty=) | Plug Device...
£ <Empty> (<Empty>) Disable Device

Choose I/0 module for each slot. The next slot can be configured by clicking next empty slot without closing the Plug

Device window every time.

[J Plug Device (=]
Name: | 0
Action:
@ Plug device Module name can be renamed at [Properties]
Device: in right mouse click menu.
Vendor: [<AII vendors> -
Name Vendor Version -
=@ wiscellaneous = B _16_Digital_Cutput (16 Digital Qubput)
[ 16 Digital Tnput Hitachi-E5  3.4.0.0
[ 16 Digital Output Hitachi-ES  3.4.0.0 @
@ 32 Digital Yo HitachilES ~ 3.5.8.20
[ 32 pigital Input Hitachi-IES 3.4.0.0 “ Any_Mame (16 Digikal Oukpuk)
[ 32 Digital Output Hitachi-ES  3.4.0.0 -

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

Information:
ﬁ Mames: & Analog Output -
Vendor: Hitachi-IES i

Plug selected device into the slot
<Empty>
o {¥ou can select another target node in the navigator while this window is

open.)
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Configure I/0 modules according to the list below.

Model names

Device Names

Slot position

EH-XDS8, EH-XD16, EH-XDL16,
EH-XDS16, EH-XDA16

EH-XA16, EH-XAHI16

16 Digital input

EH-XD32, EH-XDL32, EH-XD32E,
EH-XDL32E, EH-XD32H, EH-XD328,
EH-XDB32, EH-XDBL32

32 Digital input

EH-XD64, EH-XDL64, EH-XDB64,
EH-XDBL64

64 Digital input

EH-YRSB, EH-YR12, EH-YRI16,
EH-YR16D

EH-YTS, EH-YT16, EH-YTA16

EH-YTPS, EH-YTP16, EH-YTPA16,
EH-YTP16S

EH-YS16

16 Digital output

EH-YT32, EH-YT32E, EH-YT32H

EH-YTP32, EH-YTP32E

32 Digital output

No restriction

EH-YT64 64 Digital output
EH-YTP64

EH-PT4 4 Analog input
EH-AX44, EH-AX8V, EH-AX8H, 8 Analog input
EH-AXSI, EH-AXS8IO

EH-AXH8M

EH-AXGSM *1

EH-TC8

EH-RTD8

EH-AY22, EH-AY2H, EH-AY4V, 8 Analog output
EH-AY4H, EH-AY4I *2

EH-AYH8SM

EH-AYG4M *2

EH-CU, EH-CUE EH-CU/E
EH-POS *4 EH-POS/4
EH-SIO EH-SIO
EH-LNK, EH-OLNK, EH-OLNKE, EH-LNK Only 0 to 7 slot on basic base unit *3
EH-OLNKG

EH-RMP2 EH-LNK
EH-RMD2 EH-LNK
EH-FLN2, FLN3 EH-FLN2/3
HX-ECTS EH-LNK / HX-ECTS
HXC-SCP HXC-SCP

*1  Set [8 Analog input] although this is 5-channel module.
*2  Set [8 Analog output] although this is 2 or 4-channel module.

*3  If the module is mounted on another slot than slot 0 to 7 on basic base unit, the following error message appears

in CPU log.

- EH-LNK is mounted on slot *. Allowed position for EH-LNK is slot 0 to 7.

- EH-FLN2/3 is mounted on slot *. Allowed position for EH-FLN2/3 is slot 0 to 7.
- HX-ECTS is mounted on slot *. Allowed position for HX-ECTS is slot 0 to 7.
- HXC-SCP is mounted on slot *. Allowed position for HXC-SCP is slot 0 to 7.

*4 It is a discontinued product.
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2.1.2 Scan for Devices

Instead of plugging I/O modules one by one, actual I/O module information can be read out from connected CPU.
Right click on basic or expansion base and choose [Scan For Devices...]. Then [Scan Devices] dialog appears. Click
[Copy All Devices to Project]. This function works for chosen base unit only. If you have several expansion base units,

repeat [Scan For Device] for each base unit.

Devices * o X
=== Program -
=[] Dewvice (Hx-CP1HLE)
=80 PLC Lagic
=1L} application
(D Library Manager Scan Devices 0 x
PLC_PRG (PRG)
: ] Scanned Devices
= @ Task Configuration
= MainTask DEv\(Ena.rr.m Dev\(%type
_16_Digital Input 16 Digital iput
@ PLC_PRG _16_Digital Output 16 Digital Output
=[] |Basic (& EH_LNK EH-LNK(35820) [+
£ s Cut EH_LNK EH-LNK{35820) |+
Copy <Empty <Emptys
£ <E <Empty> <Empty>
E < Paste <Empty> <Empty>
<Empty> CEmpty>
: g x Delete <Empty> LEmpty>
K
<El e
¢ Properties. .. :Emp:y; :Emp:yi
<E mpty. mpty’
£ < Add Object
K <E(3) AddFolder...
£ <E| Scan For Devices. ..
<E Show Differsnces o Project
E Disable Device =
<€ | I_—
Update Device. . Scan Device Gopy All Devices ta Praject Glose

+ This function is available only when logout (offline). But it is necessary to login once. If you have never logged in
to the target CPU, this function will not work properly.

+ If there are multiple versions of the same device, the version set as the initial value differs according to the
HX-CODESYS version.
V3.5 SP8 Patch4: The latest

Scan Devices

Scanned Devices

Devicename Devicetype
EH_LNK EH-LMEK{35821) |-
EH_SK EH-510{3.582%) |+

V3.5 SP13 Patch2: The oldest

Scan Devices

Scanned Devices

Devicename Devicetype

EH_LNK EH-LHK {3 4410}
EH_SID EH-5I0{3.4.10)
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2.1.3 Expansion Unit

Instead of [Plug Device], choose [Add Device] to configure expansion units.
Devices +~ 0 X

=G Lintitled7 ]
- (Bloewe tecrie '
=-E0 pLC Logic b cut
=1} Applicatic —
m Library Fasts
PLC_PF }( Delete
- @ Task C Properties...
=3 Ma i7]  Add Object u
@ ) Add Folder...
= [l Basic (Basic) | AddDevice...
E <Empty> Update Device...

Select [Expansion] under Miscellaneous. HX-CPU allows to expand up to 5 expansion bases.

Set station number with ascending order from 1 to the nearest EH-IOCH2 to CPU.

[T Add Device (=25
MName: Expansion
Action:
@ Append device (©) Update device

Device:

Vendor: [ <All vendors> h

Mame Vendor Version
=l Miscellaneous

@ Hitachi-IES ~ 3.4.4.0

#-[fJ Fieldbusses

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

Information:

m Name: Expansion -
Vendor: Hitachi-IES

Append selected device as last child of
Device

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

Add Device ] [ Close
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2.1.4 Update Devices
Although device (CPU) type is required to set when creating new project, it can be changed later.
Right mouse click on the device and choose [Update Device]. Then [Update Device] windows appears.
Devices * o X
=45 Uniited74 (=]
=[] |Device (HX-CP1H '
=-Ell PLE Logic ot
=10k Applicat
m Libra Paste
PLC. | Delete
= @ Task
=
&
= m Basic (Basic) Add Device...
K <Empty>|  Update Device...
K <Empty> [{" Edit Object

B B

Copy

i X

Properties...

Add Ohject 3

Add Folder...

Select CPU type, and click [Update Device].

[ Update Device =
Name: |Device
Action:
7) Append device i@ Update device
Device:
Vendor: [<AJI vendors> M
Name Vendor -
ﬁ EHV-CPU1025 Hitachi-IES
m EHV-CPU1102 Hitachi-IES
m | HX-CP1H16 Hitachi Industrial Equipment Systems (—
ﬂ‘i HX-CP1508 Hitachi Industrial Equipment Systems ¢ :‘
i mv-san Hitachi-IES il
4| 1 | 3

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

[] Display outdated versions

Information:

@ name:Hx-CPIH1E -
Vendor: Hitachi Industrial Equipment Systems

Update and try to preserve most information of

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

Update Device ] ’ Close

Reference

The latest version is displayed in the device update window by default. Please enable "Display all versions (for
experts only)" in order to be able to select a device other than the latest version.
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2.1.51/0 Address
Double click on plugged I/0 module or right click and choose [Edit Object].

Devices - n x
=3 Project [=]
= [ Device (Hx-cP1H18)
= PLC Logic

=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= g8 MainTask
&) pLC_PRG
= ﬂj Basic (Basic)

M |_16_Digital_Input (16
Cut

<Empty > (<Empty =)
Copy

T

<Empty > (<Empty>)
Paste
<Empty > (<Empty =)
7 Delete
<Empty > (<Empty =)

<Empty> (<Empty>) Properties. ..

<Empty > (<Empty=) () Add Folder...

<Empty> (<Empty>) g Device.. [Edit Object] and [Edit Object with...] are same function.
<Empty> (<Empty>) Disable Device

RARAAR AR RR

(
(
(
(
<Empty > (<Empty =) Add Object
(
(
(
(

<Empty > (<Empty =) Update Device...

[1 EditObject

Edit Object With...

1/0-Bus Mapping window appears as below. Input variable name at the mapping table. These variables are used in the
programming.

M _16_Digital_Input X

Digital Input 16 /O Mapping Channels
Variable Mapping Channel Address Type Unit  Description
| Information SRE o4IWO WORD
T A BitD %aIK0.0 BOOL
E Bit1 selx0.1  BOOL
R ] Bit2 SLIND, 2 BOOL
R ] Bit3 %%IX0. 3 BOOL
*a Bit4 BLIX0, 4 BOOCL
R Bit5 %LIX0. 5 BOOL
3 Bits %IX0.6  BOOL
B ] Bit7 %%IND, 7 BOOL
B ] Bita %IX1.0 BOOL
H Bita slx11  BOOL
4 Bit10 %l{i2  BOOL
4 Bit11 %1% 1.3 BOOL
B ] Bit12 SRIN1. 4 BOOL
4 Bit13 9%IX1.5 BOOL
b Bit14 %IX 1.6 BOCL
4 Bit15 %I¥17  BOOL

Available characters for variable names are only alphabet a to z, A to Z and number 0 to 9 and _ (underscore). The
first character must not be numeric characters. Several words like BOOL, WORD, IF, FOR etc. are reserved.
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Input any variable names in the field [Variable] according to your system.

* Test_input_D @ BitD %I0.0  BOOL
* Test_input_1 @ Bit1 BLI%0. 1 BOCL
iy | (o] Bit2 %IX0.2  BOOL
¥ _16_Digital_Input
I Digital Input 16 /O Mapping Channels
Variable Mapping Channel Address Type Unit Description
Information S R WORD
Status % Test_input_0 @ BitD %I¥0.0 BOOL
% Test_input_1 @ Bit1 %I¥0. 1 BOOL
% Test_input_2 @ Bit2 %IN0.2 BOOL
% Test_input_3 @ Bit3 %I¥0.3 BOOL
% Test_input_4 @ Bit4 SLIND. 4 BOOL
4 Test_input_S @ Bit5 %IX. S BOOL
4% Test_input_6 @ Bit6 2%IN0.6 BOOL
% Test_input_7 @ Bit7 %I¥0.T BOOL
% Test_input_s @ Bits %I¥1.0 BOOL
% Test_input_9 @ Bit9 %I¥1.1 BOOL
% Test_input_10 @ Bit10 %IN1.2 BOOL
“p Test_input_11 @ Bit11 %I¥1.3 BOOL
$ Test_input_12 # Bit12 %IXl.4 BOOL
% Test_input_13 @ Bit13 %IX1.5 BOOL
% Test_input_14 @ Bit14 %I¥1.6 BOOL
“$ Test_input_15 @ Bit15 %I¥1.7 BOOL

If [List components immediately when typing] in the menu [Tools]-[Options]-[Smart coding] is enabled, defined

variable names will be automatically listed up when it is used in all POU with assist of auto-complete.

Options

AHD

ted (..

4| Test_input_0
i Test_input_1
i@ Test_input_z2
i@ Test_input_3

\w# Dedaration editor

m Device description download
ﬂi Device editor

[] P20, LD and IL editor

B~ FOT Options

ﬂ International Settings

ﬂﬂ Libraries

m Library download

@ TESt_ianlt_"r & Load and Save

i@ Test_input_S
i@ Test_input_&
i@ Test_input_7
i@ Test_input_g
i@ Test_input_2

= Store
o

{I} PLCopenXML
g_, Proxy Settings
1§ Refactoring

@ Sequence Editor
SFC editor

El SmartCoding

1 2

[¥] Dedare unknown variables automatically (AutoDedare)
[ show all instance variables in input assistant
List components after typing & dot (.)

< List components immediately when typing >

|:| Insert with namepace

Convert keywords to uppercase automatically (AutoFormat)

Automatically list selection in gross reference view

|| underline Errors in the Editar

If a variable is already used (declared) in POU or global variable list, it can be taken by clicking (] icon in /O

mapping window. (E] icon appears by clicking empty field.)

" EitO

% Eitl

@ Application, GYL EMG_STOP
@ Application, PLC_PRG, kesk_ouk
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I/O address example of 64 points output module

Bit number BOOL BYTE WORD DWORD LWORD
Bit 0 %QX0.0 %QB0 %QWO0 %QD0 %QL0 LSB
Bit 1 %QX0.1 4
Bit 2 %QX0.2
Bit 3 %QX0.3
Bit 4 %QX0.4
Bit 5 %QX0.5
Bit 6 %QX0.6
Bit 7 %QX0.7
Bit 8 %QX1.0 %QB1
Bit 9 %QX1.1
Bit 10 %QX1.2
Bit 11 %QX1.3
Bit 12 %QX1.4
Bit 13 %QX1.5
Bit 14 %QX1.6
Bit 15 %QX1.7
Bit 16 %QX2.0 %QB2 %QW1
Bit 17 %QX2.1
Bit 18 %QX2.2
Bit 19 %QX2.3
Bit 20 %QX2.4
Bit 21 %QX2.5
Bit 22 %QX2.6
Bit 23 %QX2.7
Bit 24 %QX3.0 %QB3
Bit 25 %QX3.1
Bit 26 %QX3.2
Bit 27 %QX3.3
Bit 28 %QX3.4
Bit 29 %QX3.5
Bit 30 %QX3.6
Bit 31 %QX3.7
Bit 32 %QX4.0 %QB4 %QW2 %QD1
| |
Bit 39 %QX4.7
Bit 40 %QX5.0 %QB5
| |
Bit 47 %QX5.7
Bit 48 %QX6.0 %QB6 %QW3
| |
Bit 55 %QX6.7
Bit 56 %QX7.0 %QB7 \
I | MSB
Bit 63 %QX7.7

The following 5 different codes access the same bit.

%0X0.0:=1;
QB0 :=1;
QWO  :=1;
%QD0 :=1;
QL0 :=1;
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If application program of EHV+ series is reused in HX-series and direct IEC addresses are used, although it is
unusual, be noted that I/O addresses are byte-swapped. If variables are defined in I/O mapping tables, then it is no
problem.

The deference of I/0O address of 64 points output module between EHV+ series and HX series.

EHV+ series IEC address HX series IEC address
Bit BOOL BYTE | WORD | DWORD | LWORD| BOOL BYTE | WORD | DWORD | LWORD
Bit0 | %0X7.0 | %QB7 %QW3 | %QDI1 | %QL0 | %QX0.0 | %QB0 | %QW0 | %QD0 | %QL0
Bit 1 %QX7.1 %QX0.1
Bit2 | %QXx7.2 %QX0.2
Bit3 | %0QX7.3 %QX0.3
Bit4 | %QXx7.4 %QX0.4
BitS | %QX7.5 %QX0.5
Bit6 | %0X7.6 %QX0.6
Bit7 | %0Xx7.7 %QX0.7
Bit8 | %QX6.0 | %QB6 %0QX1.0 | %QBI
Bit9 | %0QX6.1 %QX1.1
Bit 10 | 9%0X6.2 %0QX1.2
Bit 11 | %0QX6.3 %QX1.3
Bit 12 | %0QX6.4 %QX1.4
Bit 13 | %0QX6.5 %QX1.5
Bit 14 | 2%QX6.6 %QX1.6
Bit 15 | 9%0X6.7 %QX1.7
Bit 16 | 9%0X5.0 | %QBS %QW2 %0QX2.0 | %QB2 | %QW1
Bit 17 | %QX5.1 %QX2.1
Bit 18 | %QX5.2 %QX2.2
Bit 19 | %0QX5.3 %0QX2.3
Bit 20 | %0X5.4 %0QX2.4
Bit 21 | %QX5.5 %QX2.5
Bit 22 | %QX5.6 %QX2.6
Bit 23 | %QX5.7 %QX2.7
Bit 24 | %0QX4.0 | %QB4 %QX3.0 | %QB3
Bit 25 | %0Qx4.1 %QX3.1
Bit 26 | %QXx4.2 %QX3.2
Bit 27 | %0QX4.3 %QX3.3
Bit 28 | %QX4.4 %QX3.4
Bit 29 | %QX4.5 %QX3.5
Bit 30 | %0QX4.6 %QX3.6
Bit 31 | %QXx4.7 %QX3.7
Bit 32 | %QX3.0 | %QB3 %QW1 | %QDO0 %0QX4.0 | %QB4 | %QW2 | %QDI1
| | |
Bit 39 | %QX3.7 %QX4.7
Bit 40 | %QX2.0 | %QB2 %0QX5.0 | %QB5
| | |
Bit47 | %QX2.7 %QX5.7
Bit 48 | %QX1.0 | %QB1 %QWO0 %0QX6.0 | %QB6 | %QW3
| | |
Bit 55 | %QX1.7 %0QX6.7
Bit 56 | %QX0.0 | %QB0 %QX7.0 | %QB7
| | |
Bit 63 | %6QX0.7 %QX7.7
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|2.2

I/O-Update

Input data is read at the beginning of a task and output data is written at the end of a task. I/O-update settings are

configured in [PLC settings] in Device tab. Be noted that only used I/Os in program are updated, unused I/Os are not

updated.
[] Device x
Communication Settings Application for [JO handling: |Applicaﬁon A
Applications PLC settings
V| Update IO while in stop
Backup and Restore Behaviour for outputs in Stop: | Set all outputs to default -
Files Always update variables: |D|sab|ed (update only if used in a task) -
Edit Licenses...
Log
Bus cyde options
PLC settings Bus cycle task: <unspecified > h

PLC shell

Users and Groups

Addtional settings

Generate force variables for I0 mapping Enable Diagnosisfor devices

Show IfO warnings as errors

PLC Parameters

Update IO while in STOP

If this option is enabled, the values of the input and output channels get updated also while the PLC program

stops.

Behaviour for outputs in STOP

There are 3 options for this setting. If [Reset all outputs in STOP] setting is [Yes], that setting has priority. The
specifications of this setting differ depending on the version, so refer to the notes below and the notes on the next
page.

Keep current values: The current values are held. If [Update 10 while is stop] is disabled, output data is not
updated while PLC program stops.

Set all outputs to default: Refer to the next page for further information.

In the case of SP8, the default values resulting from the mapping will be assigned. If this setting is used, [Reset
all outputs in STOP] of [Device]-[PLC Parameters] parameter must be set as [No], otherwise default value of
TRUE is not valid.

In the case of SP13, if the initial value is set by user program without declaring the variable in the I/O mapping
table, the initial value is used as the default value.

In the case of SP16, it is almost the same as SP13, but there are different points which are described in the notes
on the next page.

Execute program: You might determine the outputs behavior by a program available within the project. Enter
the name of this program here and it will be executed when the PLC gets stopped. Via button [...] the Input
Assistant can be used for this purpose.

Always update variables:

If this option is activated, then for all devices of the current PLC configuration all I/O variables will get updated
in each cycle of the bus cycle task. This corresponds to option [Always update variables], which can be set
separately for each device in the [I/O Mapping] dialog.
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The I/O update behavior when PLC program stops can be configured in [PLC Parameters] tab of [Device] editor.

[ Device x
Communication Settings Parameter Type Value Default Value
| +-L 4 LAN
Applicati
pplications +-C TP
4 FTP
Backup and Restore —
- [ DNS
Files # Stop switch definition Enumeration of BYTE Reset warm Reset warm
@ |Reset all outputs in STOP Enumeration of BYTE Yes Yes
Log @ Battery error detection Enumeration of BYTE Enable Enable
& 1/0 config error detection Enumeration of BYTE Enable Enable
PLC Settings # Program up/download by USE memory Enumeration of BYTE Disable Disable
PLC Shell

Users and Groups

Access Rights

Symbol Rights

FLC Parameters

Stop switch definition
This parameter specifies the behavior when RUN switch is set to STOP position is specified.

Reset all outputs in STOP
This parameter specifies whether outputs for each module are reset when PLC program stops is specified. If
[Reset all outputs in STOP] is [Yes] (default), all the PLC outputs including counter outputs and pulse train
output of positioning module are reset because it is reset by a certain hardware signal running on the back plane
bus. If default value in configured as TRUE in I/O mapping table, it is momentary reset (FALSE) at run or stop
timing. If default values should be kept, set [Reset all outputs in STOP] as [No]. In this case, you must be aware

the following limitation.

The actual outputs are kept even though the monitored values on HX-CODESYS are cleared, if the following
configurations are selected and Reset warm or Reset cold is operated.
(1) SP8
(a) [Update 10 while in STOP] setting in [PLC Setting] window is disabled.
(b) [Reset all outputs in STOP] setting in [PLC Parameters] window is set to No.
(c) The assignment setting of output modules is [Map to existing variable].
(2) SP13
(a) [Update 10 while in STOP] setting in [PLC Setting] window is disabled.
(b) [Reset all outputs in STOP] setting in [PLC Parameters] window is set to No.
(c) [Behaviour for output in STOP] setting in [PLC Setting] window is [Keep current values] or [Execute
program]. In the case of [Execute program], an additional condition (1)(c) is needed.
(3) SP16
(a) [Update 10 while in STOP] setting in [PLC Setting] window is disabled.
(b) [Reset all outputs in STOP] setting in [PLC Parameters] window is set to No.

PLC settings
[[] Update I0 while in stop Actual output remains
Behaviour for outputs in Stop: IKeep current values v] after Reset warm / cold
0 1 2 3
| test outpur 0 W s s 7
g8 9 10 11
[“:“] EH:EI 12 13 14 15
| DC OUTPUT

This is expected behavior. If this setting combination is required, keep in mind this mismatching and be careful to
use.
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+ If [Reset all outputs in STOP] is [Yes] (default), default value of [TRUE] in I/O mapping table is momentary reset
(FALSE) at run or stop timing.

+ /O that is not used in program does not refresh. Therefore, you are not seen in TRUE when you monitored a
mapping table in online even if the outside input that you don’t use set to ON. When you want to monitor unused
I/O, please set [Enabled1] or [Enabled2] to [Always updates variables] of the mapping table of the lower right. I/O
is refreshed regardless of use / unused.

| Digital Input 16 /0 Mapping Channels
Variable Mapping Channel Address  Type Current Value  Prepared Value
Infarmation = 4 IO WORD
status *$ Test_input_0 P BitD %Ix0.0  BOOL
*p Tes_inout_1 ) Bit1 %IN0.1  BOOL
*p Tes_inout_2 @ Bit2 %IX0.2  BOOL
W Tes_inout_3 » B3 °I0.3  BOOL
*p Tes_inout_4 £ Bit4 %Ix0.4  BOOL
*p Tes_inout_5 ) Bits %IN0.5  BOOL
*H Tesinout 6 @ BitS o%[{0.6  BOOL
“ Tes_inout_7 Y Bit7 %Ix0.7  BOOL
*p Tes_inout_§ ) Bit8 INL.0  BOOL
*p Tes_inout_8 @ BitS %IX11  BOOL
*p Tes_inout_10 P Bit10 %Ix1.2  BOOL
* Tes_inout_t1 $ Bt %13 BOOL
* Tes_inout_12 @ Bit12 %IX14  BOOL
*p Tes inout_13 P Bit13 %IX1.5  BOOL
*p Tes_inout_t4 » Bt %16  BOOL
5 Tes_nout_i5 PR %xL7  8OOL [Enabled 2 (always in bus cyde task)
« m L
Reset mapping Always updatevariah\el Enabled 2 (always in bus cyde task) I
@ = Create new variable 7 =Mapto existing varizble

PR DA T
NAYADIBA8 | use parent bus cyde setting

+ We recommend you to set [Yes] to [Reset all outputs in STOP] parameter when using counter or positioning
modules. If [No] is set, PLC outputs without IEC address, such as counter outputs or pulse train outputs, are NOT
reset when CPU stops. Also, counter module continues counting regardless of the setting of the count operation
during STOP of the module.

[] Device x
Communication Settings Parameter Type Value Default Value
* LAN
Applications =
+ L NTP
Backup and Restore =g FTP
# Stop switch definition Enumeration of BYTE Reset warm Reset warm
Fil
es I @ Reset all outputs in 5TOP | Enumeration of BYTE Yes Yes
Loa @ Battery error detection Enumeration of BYTE Enable Enable
@ I/O config error detection Enumeration of BYTE Enable Enable
PLC settings @ Program up/download by USB memory Enumeration of BYTE Dizable Dizable
PLC shell
Users and Groups
PLC Parameters

+ If the settings of the counter module and CPU are conditions to continue counting while STOP, counting continues
inside the counter module. Therefore, when Update IO while in STOP is disabled, the count value after restarting
the operation will start from the integrated value when the CPU was stopped.
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|2.3 POU and Task

One application has at least one POU and one task as shown below.

=-[{] Device (HX-CP1H16)
=& rLc Logic
-‘O Application
.ﬂ Library Manager
[E] PLC_PRE (PRG)
= @ Task Configuration
=-5% MainTask

POU

<+—— POU

+— Task

POU stands for Program Organization Unit and smallest unit of program. Only one programming language can be

used in one POU. If you need another language, add POU by right click on [Application] and choose [Add

object]-[POU] and choose language.

[ Device (Hx-CP1H18)
-E---@[I PLC Logic

- 3| applicatior

m] Library N

5] rc_pr¢ B

Cut

o <

Copy
Paste
Delete

Refactoring

Properties...

Add Object

—ﬂj Basic (Basic)
-H  _15_Digital_
M _15_Digital_i

Add Folder. ..
[1° Editobject

Edit Ohject With. ..
<Empty> {

<Empty> ( % Login

<Empty> (<Empty =)
<Empty (<Empty =)
<Empty (<Empty =)
<Empty> (<Empty )
<Empty> (<Empty =)
<Empty (<Empty =)
<Empty> (<Empty =)

n

R RAR

Alarm configuration. ..
Application. ..

Data Server...

DuT...

External File...

Global variable List. ..

Image Poal...

Interface...

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

Persistent Variables...

POU for implicit chedks...

B4t 08B RO B

There are three kinds in POU, and each POU are different in how to use.

Iﬁl

@ Create a new POU (Program Organization Unit)

Name:
POU
Type
Program
(! Function Block
B
Cimgenens: [ ]

Access specifier:

- |

Method implementation language:

|Ladder Logic Diagram (LD} - |
() Function

Implementation [anguage:
Ladder Logic Diagram (LD) -]

Called by task How to call I/O limitation Store data
Program (PRG) Yes Direct name None Yes
Function Block (FB) No Instance (copy) None Yes
Function (FUN) No Direct name 1 output only No
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Task

POU does not have information how it is executed. This information is handled by task.

Put priority, choose type of task and add or remove POU accordingly. Instead of clicking [Add Call], POU can be
dragged into a task. After a project compiled, the color of POU will be changed. If POU is called by a task, it will be
blue. If the POU is not called, the color will be gray.

s& MainTask X

=[] Device (HX-CP1H1E) Priority (0.31 ): 1
=&l PLC Logic Type
- Er‘ Applk:.atiun [CYdiC "l Interval (e.q. t%#200ms):

m Library Manager

PLC_PRG (PRG) +—Called POU Watchdog
POU (PRE] 7] Enabl
POLU {PRG, +—Not called Ena e

= @ Task Configuration Time (e.g. t¥200ms): t:l Add POU |

=58 MainTask J Remove POU

w MairTas Sensitivity: 1
& pLC_PRG

ok Add Call < Remove Call [ Change Call

POU Comment
PLC_PRG

POUs registered in a task are executed in the order from top to bottom of the task tree.
- @ MainTazk  In the case that 4 POUs are registered in MainTask as shown in the left figure, when MainTask is
@ pols  started in the CPU, the order of the execution is "POU5" - "POU1" = "POU3" - "POU4".
@ poui  The execution order of POUs can be changed by clicking the "Move up" and "Move down"
@ pous  buttons in the task configuration editor.

I POU4 g pdd cal % Remove Call [ Change Call | @ MoveUp % Move Down ™= Open POU

| PO Comment

The task type and priority can be set for each task. This makes it possible to realize complicated control by using
multiple tasks, but it is necessary to design the system so that one task does not affect other tasks. Please refer to the
"Notes on task design" below to design the system before creating the program, and perform thorough verification
before starting operation.

Priority (0..31)
0 is the highest priority, 31 is the lowest.

+ Please set IEC task priority in the range of 0 to 16. Although the priority can be selected from 0 to 31, 16 to 31
are handled as the same priority inside the CPU.
The system interruption of the CPU is executed with the priority equivalent to IEC task priority "4".
Communication (including field networks such as Modbus) data reception process may affect the user program.
Ethernet or serial communication data reception from an external device may delay due to a certain time task
execution with a priority higher than 4.
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The relation of IEC task priority and the corresponding priority of OS

IEC task priority setting | Priority type Corresponding priority setting of OS
0 Highest real time priority SCHED FIFO 54

1 Higher real time priority SCHED FIFO 53

2 SCHED FIFO 52

3 SCHED FIFO 51

4 Real time priority SCHED FIFO 50

5 Lower real time priority SCHED FIFO 49

6 SCHED FIFO 48

7 SCHED FIFO 47

8 SCHED FIFO 46

9 SCHED FIFO 45
10 SCHED FIFO 44

11 SCHED FIFO 43

12 SCHED FIFO 42

13 SCHED FIFO 41

14 SCHED FIFO 40

15 Lowest real time priority SCHED FIFO 39
16 - 31 Non-real time priority SCHED OTHER 20

Type

Choose type of the task. Inputs are read at the beginning of each task, and outputs are written at the end of the
program execution.

Cyclic task
The task will be processed cyclic according to the time definition given in the field [Interval]. If actual
execution time exceeds the cycle time, the next cycle does not start immediately but wait until the next fixed
cycle time. For example, cycle time is set as 10 ms and 5% scan starting from 40 ms takes 12 ms, then 6" cycle
starts at 60 ms as shown in the figure below.

0 10 20 30 40 50 60 70

ﬂlﬁ'ﬁzFﬂ_/ﬂ3H‘.14Hﬂ 5 N 4 o N
) SN

Output refresh

Event task
The task will be started as soon as the variable defined in the field gets a rising edge.
Freewheeling task
The task will be processed as soon as the program is started and at the end of one run will automatically
restarted in a continuous loop. There is no cycle time defined. Be noted that the priority of this task is the
lowest and 3 ms of sleeping time is added at the end of each cycle for other tasks to be executed properly.
Status task
The task will be started when selected variable is TRUE.
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Watchdog
When it is enabled, watchdog function is activated. If program execution time exceeds watchdog time, CPU
stops program execution with [24] error code displayed at 7 segment LED.
There are two different conditions to detect watchdog error as follows.
Example: Time: #5 ms, Sensitivity: 3.
- Detect condition 1: one cycle exceeds 15 ms
- Detect condition 2: scan cycle exceeds 5 ms in 3 times consecutive

Actual cycle time of each task is monitored in Task configuration as below.

[ _Device ¥ MainTask Task Configuration X [H EH_FLN2 3
[ Properties [ system Events |{Monitar |

Task Status IEC-Cyde Count  Cyde Count Last Cyde Time {ps) Average Cyde Time (ps) Max. Cyde Time (us)  Min. Cyde Time (ps)  Jitter (ps)  Min. Jitter {us)  Max. Jitter {ps)
@ MainTask  valid 982 1414 13680 4285 21470 39 10000 -109 20026

Notes on task design

Please design the time schedule when creating a program which consists of multiple tasks with different priorities. The
program execution is performed in accordance with the task priority setting. For example, when the task type is set to
Cyclic, if the execution cycle is the same, the task with the higher priority is executed prior. As a result, jitter may
occur in the execution cycle of the task with the lower priority.

Example (1) 5 ms task: Priority 0

10 ms task: Priority 1

20 ms task: Priority 2

. | \ \
5 ms task: Priority 0 ——
10 ms task: Priority 1 ——
20 ms task: Priority 2 ——

0 5 10 15 20 25 30 35 40

Example (2) 20 ms task: Priority 0

10 ms task: Priority 1

5 ms task: Priority 2

|
20 ms task: Priority 0 —
10 ms task: Priority 1 ——
5 ms task: Priority 2 —— ﬁ H
0 5 10

15 20 25 30 35 40
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If a high-priority task is activated during execution of a low-priority task, processing of the low-priority task is
interrupted and processing of the high-priority task is started.
Example (3) 5 ms task: Priority 0 (Cycle time approx. 1 ms)

10 ms task: Priority 1 (Cycle time approx. 5 ms)

5 ms task: Priority 0
10 ms task: Priority 1

If a high-priority task is executed for certain time, it may not be possible to secure the time for a low-priority task to
operate. Note that CPU can detect a watchdog timer error and stop executing the program, if the watchdog function of
a task with a low priority is enabled.
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|2.4 Available Characters for Variable Names

Variable name / POU name

Available characters for variable and POU names are alphabets (a to z, A to Z), numbers (0 to 9) and _ (underscore)
only. The first character must not be a numeric character. Several words like BOOL, WORD, IF, FOR etc. are

reserved.

Supported characters

Types Supported Remarks
Numerical 0to9 Not allowed to begin with numeric characters.
Alphabetical atoz,AtoZ There is no difference of the small and capital letter.
Symbol _ Trailing underscores are not allowed.
Examples for variable names
Allowed or not Examples Descriptions
Allowed Test 200 -
TEST -
Test55 -
_Test -
Not allowed 2test Starting with numeric character.
test 200 Trailing underscores are not allowed.
test-5 Minus sign is not allowed.
test#3 Other signs than underscore are not allowed.
test 3 Space is not allowed.
IF Reserved word.
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If you use unicode characters, click [Project] - [Project setting], and check [Allow unicode characters for identifiers] in

[Compile options].

Project Settings

Compile options
Compiler warnings
Page Setup
Security

SFC

Source Download

Static Analysis Light

R oodle el =

Users and Groups

@ Visualization

=3

Example: Japanese

Compiler Version

Fix Version: 3.5.8.40

Settings

[ Allow unicode characters taridentitiers

Replace constants
Enableloggingin breakpoints

(]

# Untitled76.project® - HX-CODESYS
L E REE FTW® FO0YVILME

FEDADML U ENEE A3 @ FHs O

[E=1 Eol =™

W=l @ L E W) ALTH

AS IS 8051 A% %6 2% 02 e (71810
T2 (0 + o X M 70534 x
=5 Untited?s =] 1| PROGRAM FOH3L
=[] Device (Hx-CP1508) =2 2] VAR
' 3 AUF LA 847 TON;
= @ﬂ Plc Logic 4 FHEIT: BOOL:
=1} Application 5 FiBiE: TRE;
@ - HES{HA (STRUCT) N g;f»;msr_m;
& A7 Hensul2: II:I'I'.'
@ Ho-rLEE g END VAR
A =T P -
-
=0 AVEIT-2 1 AT A7
fif =173 72—y o TON
= BIT —{IN ol——
4 70754 69 T+100ms —oT eT| BB
= @ Task Configuration
= B .
B o 45y 7 AR EtherCAT Task ECTTE
8 7095 AR=H —EN ENO[—
FEAMAL I := Hensu2:
ST
+ m Basic (Basic)
=-[ 1"y AR (EthercAT Master)
+-[f 4 —H¥pulAL— (750-354 EtherCat fieldbus
R+
4 L 3 4

)

[ ]

(L) >y esk =—2

m

100 % [[ER

3

BH#ELE: @ 0@ 0 Tk

WEOI—H: ()

If Unicode characters are used improperly, warning message is displayed as follows.

HX-CODESYS

|
' 51131-3 standard.

| The name must be a valid identifier according to the IEC

HX-CODESYS

|@|

==

"BL-—Z2"is not a valid name for the selected object type.
Please choose another name.

e

Variables using multibyte characters (Japanese, Chinese, umlaut in German, etc.) cannot be used for HMI or OPC

communication.

2-19



Chapter 2 Programming

|2.5 Variables

2.5.1 Data Memory

In HX-CODESYS programming, external I/O and data memory (internal registers) are handled as variable names
instead of direct I/O addresses, such like [A1_switch]. If a new variable name is used, [Auto Declare] window appears.
Enter an each field according to the following table. [Auto Declare] window appears if [Declare unknown variables
automatically (AutoDeclare)] setting of SmartCording option in [Tools] — [Options...] menu is enabled.

Auto Declare (5]
Scope: Name: Type:
(var ~|  A1_switch INT -]
Object: Initialization: Address:
|PLC_PRG [Application] -| (o]
Flags: Comment:
CONSTANT
RETAIN
FERSISTENT -
OK ] | Cancel
Item Descriptions
Scope Choose [VAR] in normal use. If global variable is used, choose [VAR_GLOBAL]. Refer
to section 2.5.8 for further information.
Name Variable name is defined. (available characters are described in section 2.4.)
Type Data type is defined. Refer to section 2.5.5.
Object In case of local variable, POU name is defined.
Initialization Initial value when program starting can be set here. If it’s blank, initialization value is 0.
Address No need to enter I/O address. EHV-CODESY'S will assign to free address automatically.
Comment Any text comment can be input.
Flags | CONSTANT Enter a value in the Initialization field.
RETAIN The value is retained in nonvolatile RAM. It is not initialized by reset warm.

But it is initialized by reset cold or program downloading. (Refer to the section 2.12)

PERSISTENT | The value is retained in nonvolatile RAM. It is not initialized by reset warm, reset cold,

and program downloading. (Refer to the section 2.12)

Bit access

Any bit data in integer type data can be accessed by adding suffix dot and number (decimal 0 to 63).
Fxample Login display
wTest :=5; <—— WORD type (16 bits) wTest] 9650005 |:=5;
— wTest[F65000s |. Rl
wTest.l: wlest] 1220005 |. ||
wlest.z: [+ BoOktype (10U wTest[ 3650005 |. 2 [EENEN;
wTest.5; wTest[1es0005 |. SNE;
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2.5.2 Retentive Data Memory
[RETAIN]
Activate [RETAIN] to set retain variable

[PERSISTENT]
Add [Persistent Variables] by right mouse click menu on [Application]-[Add Object]-[Persistent Variables].

(T Device (Hx-CP1H18)
=B PLC Logic

=

= [ Basic (Basic)

14

L
H
14
L
14
14
19
L
14
19

. The value is retained while power failure.

Auto Declare

Scope:

[var

7

Object:

[PLC_PRG [Application]

7

Flags:
[] CONSTANT

RETAIN
| [ PERSISTENT

Name: Type:
Al_switch INT
Initialization: Address:
Comment:

QK

J |

Cancel

Applicat

cut
(# Liora b o
PO Copy
& s Paste
S K ekt

4 Refactoring

Properties...

Persistent Variables...

POU...
POU for implicit chedks. ..

Redpe Manager...

<Emptyiy Add Object | @ Aarm configuration...
<EMPYI =) add Folder... ¥ Appicaton. ..
EH,FLNZjA Edit Object (& DataServer...
<Empty Edit Object With... | % puT..
::;z OF Login External File...
@ Gobal variable List...
<Empty> (<Empty>)
gty (<Empty) Imag;Puu\...
=0 Interface...
::ZZ; E::Z:z; @ Network Varisble Ut (Receiver)...
<Enpty> (<Emptye) @ Network Varisble List (Sender)...
T
&
&
5%

Auto Declare

I~ Name:

- ] Count_100

S
|var_cLosa

Flags:

=l CONSTANT,
RETAIN
PERSISTENT

Comment:

Obiject: Initialization:
IPersistent\c'ars [Application] - '

Type:
INT

Address:

OK.

] [ Cancel

Activate [RETAIN] and [PERSISTENT] both and choose [VAR GLOBAL] at [Scope] and [PersistentVars] at
[Object] to set persistent variable. The value is retained while power failure. Unlike [RETAIN], it is not initialized

even when reset cold or program downloading.

When it is used in POU, add prefix “PersistentVars.” to variable names.

| PeraistentVars.Count_100;

The access speed of retention / persistent memory is about 10 to 20 times slower than that of the normal volatile data

memory. If high-speed processing is required, reduce the frequency of accessing the retention / persistent data memory

as much as possible, such as performing calculations in the volatile data memory and writing only the results to the

retention / persistent data memory.
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2.5.3 Marker Memory

Normally users do not have to take care about internal address of data memory.

However if it is necessary to use I/O address consciously, such as accessing only the upper word of DWORD data, use
marker memory. The address of marker memory is %M.

Auto Declare (=23

Scope: Name: Tvpe:

(var | dwTest DWORD -
Object: Initialization: Address:

|PLC_PRG [Application] - [] MD10

Flags: Comment:

[] consTANT i
[C|RETAIN

| PERSISTENT -

[ OK ] I Cancel J

For example, DWORD data dwTest, WORD data wTest H and wTest_L are declared in the

address %MD10, %MW20 and %MW?21. Then high word and low word can be accessed separately with using %M
addresses. The relation between each data types are same as page 2-9. Just replace “Q” with “M”.

The marker memory does not support RETAIN nor PERSISTENT flags.

Variable declaration

VAR
dwTest AT 3MD10: DWORD;
wlest_ I AT EMW20: WORD;
wlest_H AT EMWZl: WORD;
END VAR

Login display

Expression Type Value Prepared value Address
& dwTest DWORD 16712345678 SaMD10
@ wTest_L WORD 165678 SaMW20
@ wlest_H WORD 1671234 YaMW2l

The max. size of marker memory is 48KB. Supported address range is shown below.

Data type Address range

BOOL %MX0.0 to %MX49151.7
BYTE %MB0 to %MB49151
WORD %MWO0 to %MW24575
DWORD %MDO0O to %MDI12287
LWORD %MLO to %ML6143

If CPU Link module or FL-net module are used, the marker memory is used for their shared memory. Be sure use
free address if the marker memory is used as general register.
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2.5.4 Numeric Literals

The constant inputs in the following formats.

Types Examples Remarks

Binary FALSE, TRUE, 0, 1, 2#1010 1111 Underscore is ignored
Decimal -12 0 123 456 +986 10#1234 Underscore is ignored
Hexadecimal 16#1234, 16#FF00_F000 Underscore is ignored
Real -12.0 0.0 0.4560 3.14159 26 Underscore is ignored
Time T#100ms, T#5.5s Timer (TON, etc.)
Date DT#2012-12-31-12:34:56 RTC (Realtime clock)

2.5.5 Elementary Data Types
HX-CODESYS supports the following data types.

No. | Data types Name Size Range
1 BOOL Boolean 1 Oorl
2 SINT Short integer 8 -128 to 127
3 USINT Unsigned short integer 8 0 to 255
4 BYTE Bit string of length 8 8 0to 255 (16#00 to 16#FF)
5 INT Integer 16 -32,768 to 32,767
6 UINT Unsigned integer 16 0 to 65,535
7 WORD Bit string of length 16 16 0to 65,535 (16#00 to 16#FFFF)
8 DINT Double integer 32 -2,147,483,648 to 2,147,483,647
9 UDINT Unsigned double integer 32 010 4,294,967,295
10 DWORD Bit string of length 32 32 0 t0 4,294,967,295 (16#00 to 16#FFFFFFFF)
11 REAL Real numbers 32 F1.175494351 E-38 to 3.402823466E+38
0 to 4,294,967,295 ms
12 TIME Duration 1 Unit : [d]: days, [h]: hours, [m] @inutes,
[s]: seconds, [ms]: milliseconds
Ex. T#100S12ms, t#0.1s
+1.7976931348623... E+308 to
13 | LREAL Long reals 64 2.2250738585072... E-308
14 | STRING Variable-length - single-byte | o 1 to 255 char.
character string
15 | LINT Long integer 64 =263 0 293-1
16 | ULINT Unsigned long integer 64 0 to 264-1
17 | LWORD Bit string of length 64 64 0 to 264-1
year-month-day
18 DATE Date 32 Ex. DATE#1996-05-06
d#1972-03-29
year-month-day-hour:minute:second
19 | DATE AND TIME | Date and time of Day 32 Ex. DATE AND TIME#1996-05-06-15:36:30
dt#1972-03-29-00:00:00
hour:minute:second
20 | TIME OF DAY Time of day 32 Ex. TIME OF DAY#15:36:30.123
tod#00:00:00
21 LTIME Long duration 64 Unit :[us]: microseconds, [ns]: nanoseconds
Ex. LTIME#1000d15h23m12s34ms2us44ns
2 | WSTRING Variable-length double-byte 16x n i
character string

2-23




Chapter 2 Programming

2.5.6 User Defined Data Types
HX-CODESYS supports the following data types.

No. | Name Examples

ARRAY [0..100] OF WORD;

ARRAY [0..11, 0..22, 0..33] OF REAL;
2 Subrange WORD (0..4095)

TYPE COLOR:

(Red, Yellow, Green)

3 Enumeration :=Green;

1 Array

END_ TYPE

TYPE STRUCT sample

STRUCT
ID : WORD;
4 Structure Flag : BOOL;
Weight : REAL;
END_ STRUCT
END_ TYPE

A memory access violation which leads the CPU stoppage may occur, if an index exceeds the defined array area. This memory

access violation can be avoided by using [Add Object] — [POU for implicit checks].

Devices * 0 X [] Device x
=3 Uniitled3s i
- ﬂj Device (HX-CP1H15) Communication Sett
=B PLC Logic P
o —— pplications
T4 cut -
P Backup and Restore
Application
Files
Log
i ﬁi . Refactoring 4
E Properties... PLC settings
:| it Add Object 4 | Alarm configuration. ..
K ) Add Folder... Application. ..
g [ EditObject Data Server...
E Edit Object With... DUT...
K ﬁ Login External File...
‘ LT LTIt
POy = T=CMETy =7

Global Variable List...
E  <Empty> (<Empty=)

K <Empty = (<Empty=)
L <Empty = (<Empty=)

Image Poal...

Interface. ..

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

POU...

PO for implicit chedks. .. [ g

R erine Mananer

B <88 08B R0 B
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2.5.7 Local Variable

If new variable name is used in POU, [Auto Declare] window appears as below. If the field [Address] is remained as
empty, this variable will be assigned in a certain memory area of CPU. [Auto Declare] window appears if [Declare
unknown variables automatically (AutoDeclare)] setting of SmartCording option in [Tools] — [Options...] menu is
enabled.

Auto Declare =]

Scope: MName: Type:
(AR v | test_input BooL -

Object: Initialization: Address:
|PLC_PRG [Application] - e

Flags: Comment:

[T comsTANT i
[T|rETAIN

|| PERSISTENT -

[ OK l [ Cancel

Click [OK], this variable is registered in declaration part of POU as below.

Devices > 3 X fif] PLC_PRG X%
=5 7ESTI 1 PROGRAM FLC_FRG
=) pevice (Hx-CP1H18) S
) 3 test_input: BOOL;
=B pLC Logic 4 END VAR
=1} Application
m Library Manager
¥ PLC_PRG (PRG)
= @ Task Configuration

= @ MainTask 1 e

= ﬂj Basic (Basic) ”— &

K <Empty> (<Emptys) 223

& PLC_PRG | test_input AND

E <Empty > {<Empty>)
K <Empty > {<Empty>)
K <Empty> (<Empty>)
¥

P PR SRR

This variable is valid only in the POU. Even if same variable name is used in another POU, [Auto Declare] window
will appear and it will be assigned in another memory location and handled as different variable.

To display the [Auto Declare] window again after defining the variable, place the cursor in the variable and then select
[Edit] - [Auto Declare...].
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2.5.8 Global Variable

If variables need to be commonly used in all POUs, [Global Variable

Application as below.

=31 Project
=[] Device (HX-CP1H18)
=B PLC Logic

List] must be created by right click on

= ) |application | = [{ Device (HX-CP1H15)
i) o & cut F—“[I PLC Logic
G s
§ oL Paste E> ..... GVL
E@ 7y Delete : .I] Library Manager
E Refactoring r D . %Eﬁﬁﬁﬁgl
Basic (Basic) p=  properties... |_ {E Task Configuration
16_Di < .
H _16_[)' |>|{:I Add Object b | Alarm configuration... = @ MairTask
X gy ) ARl © Appicaton... _ -] PLC_PRG
£ <Empty [§ EditObject B DatasServer... I-:.-- EFESIC (Basic)
€ <tmpty Edit Object With... | ¢# DUT...
K <Ern|:ltym Login External File...
K <Empty> (<Empty>) @ Global Variable List..
K <Empty> (<Empty>) (=] Image Pool...

If new variable name is used in POU, [Auto Declare] window appears as shown in local variables. Choose

[VAR_GLOBAL] at [Scope] as below.

Scaope:
|I“i iﬁll il‘_ Scope: Name: Type:
VAR - test_input2 BOOL -

Mone x[ |J st

VAR Object: Initialization: Address:

VAR_INPUT [PLc_PRG [Application] - ()

II"IAP‘—DUTPUT Flags: Comment:

VAR_IMN_OUT [] consTANT e

VAR _TEMP [CIRETAIN

VAR STAT [C] PERSISTENT B
| o | [ Cancel ]

=5 Unbitledss

E Device (HX-CP1H18)
=B PLC Logic
E‘o Application

’.T] Library Manager
PLC_PRG (PRG)
E-iE Task Configuration
E@ MairTask
& PLC_PRG

Add a prefix “GVL.” to global variable when using in POU.

GVL.teat_inputi

| I

1 {attribute "gualified only'}
[= z VAR GLOBAL

3 test_input2: BOOL:

4 END VAR
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|2.6 Configuration

Open device window and set parameters in [PLC Parameters] tab. Please note that the parameter items differ

depending on the CPU version.

Parameter Description
LAN/ Enable / Disable *1 Enable (default) If you do not use the target Ethernet port, you can disable
ETHI, / Disable the cable connection.
ETH2, | IP Address When requesting to change the Ethernet port related parameters, be sure to set
ETH3 | Subnet Mask [Yes] in [Change IP information], otherwise parameters are not downloaded. Do
Ethernet port Link not forget to set back to [No] after downloading.
speed / Duplex mode
Default Gateway
Change IP information Yes IP information is downloaded together with application.
No (default) IP information is not downloaded when application
downloading.
NTP NTP function Enable Setting Use (Enable) calendar clock from NTP server or
/ Disable (default) | not (Disable)
Port number ETH1 /ETH2 Setting port used calendar clock
/ ETH3
Logical port number 123 The number is fixed.
Specified by IP address How to specify NTP server (fixed)
IP address or Host name Setting IP address or host name
Access cycle Setting access cycle to NTP server (Unit: minute, default: 60 min.)
Timeout Timeout is 10 s. (fixed)
FTP FTP server Setting parameters regarding FTP server
Port number (Interface) | Refer to section 3.6
*2
Access Media
User Name
Password
SFTP*1 | SFTP server Enable Setting whether to use the SFTP server function (Enable)
/ Disable (default) | or not (Disable).
ETHI1 Enable Together with the configuration of enabling/disabling the
ETH2 / Disable (default) | SFTP server function, specify the Ethernet port used for
ETH3 the communication.
Port number 20022 The number is fixed.
User Name Setting the login ID of the SFTP server.
Password Setting the login password for the SFTP server.
DNS DNS Client Enable Setting Use (Enable) connection to DNS server or not
/ Disable (default) | (Disable)
Primary DNS server IP Setting Primary DNS server IP address
Secondary DNS server IP | Setting Secondary DNS server IP address

Domain name

Setting Domain name

Stop switch definition Reset warm When Run/Stop switch is changed from Run to Stop,
(default) [Reset warm] operation is performed.
Stop When Run/Stop switch is changed from Run to Stop,
[Stop] operation is performed.
Reset all outputs in STOP Yes (default) All outputs are reset by hardware signal on the backplane
when switching to stop mode. (Refer to section 2.2)
No All outputs are controlled by IEC program (software)
Battery error detection Enable (default) Detect battery error
Disable Not detect battery error
/O config error detection Enable (default) Detect I/0 configuration error
Disable Not I/O configuration error

TimeZone *3

Setting time zone

2 —
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*1: This parameter is added in CPU version 3.5.16.25.

*2: The parameter name differs depending on the CPU version, but the functionality is the same.

*3: CPU version 3.5.16.22 or older: The setting is applied to the ExecTime output of GetNTPStatus FB. Please set
the time zone with the use of SetTimeZonelnformation FB, when using GetDateAndTime FB.
CPU version 3.5.16.23 or newer: The setting is reflected in all the functions in the CPU. Along with this change,
this parameter is separated from NTP setting group. Please note that the time zone setting is based on the time
difference from UTC, so daylight saving time specific to the region is not reflected.

* Do not set network address (host parts 0) nor broadcast address (host parts 255) and do not set illegal subnet mask
such as 255.255.253.0. It is possible to set, but CPU will detect an error and message will be stored in the log.

* When using default gateway, be sure to use correct IP addresses not to duplicate network address of ETHI, 2, 3
with network address of the gateway.
If you download a project whose device version is 3.5.16.24 or lower to a PLC whose CPU version is 3.5.16.25 or
higher, Ethernet communication will be disabled because the LAN Enable/Disable setting will be disabled. Please
download a project whose device version matches with the actual CPU version to your PLC.
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|2.7 Communication Settings

Gateway configuration
HX-CODESYS and HX-CPU are connected via the gateway (CODESYS Gateway) in the PC. The gateway
automatically starts as a service when Windows starts. If the icon in the system tray at the bottom right of the screen is

in this state m, the gateway is running. In the case of m, the gateway is stopped. Click and select "Start

Gateway" to start. Also, if there is no icon in the system tray, start the gateway by the following procedure.
- Windows 8/10
List of applications > CODESYS > CODESYS Gateway V3
- Windows 7
All programs > 3S CODESYS > CODESYS Gateway V3

How to configure

Connect PC to HX-CPU with USB cable (Mini-B) or LAN cable. Either crossover cable or straight cable is available
for Ethernet ports of HX-CPU. Be sure to set IP addresses of PC and HX-CPU in the same segment. If not, login with
USB and change IP address of HX-CPU accordingly. The default IP addresses of HX-CPU are shown below.

Port IP address Subnet mask
ETHA1 192.168.0.1 255.255.255.0
ETH2 192.168.1.1 255.255.255.0
ETH3 192.168.2.1 255.255.255.0

Configuration of IP address

Open Device editor and select [PLC Parameters] tab. Configure IP Address, Subnet Mask and Ethernet port Link
speed / Duplex mode setting for each port. Set Default Gateway if necessary. Be sure to set "Yes" to [Change IP
Information] setting after making any changes. The IP information will be updated at the subsequent login.

[ Device x
Communication Settings Parameter Type Value Default Value
o - [3 AN
Applications 23 ETHL
Backup and Restore @ IP Address STRING '192.168.0.1' '192.168.0.1'
§ Subnet Mask STRING '255.255,255.0' '255.255,255.0'
Files @ Ethernet port Link speed / Duplex mode Enumeration of BYTE Auto Megotia...  Auto Negotia...
=L ETH2
Log @ IP Address STRING 192,168, 1.1' '192. 168, 1.1'
@ Subnet Mask STRING '255,255,255.0' '255,255,.255.0'
PLC Settings @ Ethernet port Link speed f Duplex mode Enumeration of BYTE Auto Megotia... Auto Negotia...
=4 ETH3
PLC shell # TP Address STRING '192.168.2.1  '192.168.2.1
§ Subnet Mask STRING '255.255,255.0' '255.255,255.0'
LEEEeT BT @ Ethernet port Link speed [ Duplex mode Enumeration of BYTE Auto Negotia... Auto Megotia...
) § Default Gateway STRING '0,0.0.0' '0,0.0.0'
Access Rights
I & Change IP information Enumeration of BYTE | ‘Fes| I MNa
Symbol Rights T TR
= [l FTP
IEC Objects +- L DNS
# Stop switch definition Enumeration of BYTE Reset warm Reset warm
PLC Parameters # Reset all outputs in STOP Enumeration of BYTE Yes Yes
@ Battery error detection Enumeration of BYTE Enable Enable
PLC I/0 Mapping @ 1/0 config error detection Enumeration of BYTE Enable Enable
# Program up/download by USE memory Enumeration of BYTE Disable Disable
TEEilEoEL @ TimeZone Enumeration of BYTE Ut T
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Scan network
Double click on [Device (HX-CPxxxx)] or right click and choose [Edit Object].

Devices ~ 0 %
=5 Unitedss (=]
=[] |pevice Hx-CP1H1& 1l o
=B PLlC Logic Cony
=L Applicatio
m Library Feste
pLC PR > Delete
= Task Co =) Properties...
=38 Mai 3] Add Object 3
& |[) Add Folder...
= ﬂj Basic (Basic) Add Device. ..
K <Empty>( Update Device...
K <Empty>({ ] Edit Object
£ <Empty=( Edit Object With. ..

[Device] window will appear as below.
[l Device x

Communication Settings Scan network... | Gateway v | Device

Applications

Backup and Restore H

Files L — . s .
Gateway
Log
- [0001] (active) -
PLC settings IP-Address: Device Name:
localhost HX-CPU
PLC shell .
Port Device Address:
1217 0001
Users and Groups
Target ID:
1070 0009
PLC Parameters
Target Type:
PLC I/O Mapping 4096

Choose [Communication Settings] tab and click [Scan network]. If multiple CPUs exist in the network, all the CPUs
are displayed as below.

3

Select Device (23]
Select the network path to the controller:
= _11_'1. Gateway-1 Device Name: i Scan network
HX-CPU
8 ot C=)
@ H¥-CPU [0037.4025.8002] Device Add
ooo1

If you choose one of the CPU and click [Wink], RUN LED on the CPU will blink 2 times in case of STOP status or 3
times in case of RUN status.

Click [OK], then the CPU is configured as target device.



Chapter 2 Programming

Communication Settings

Applications

Backup and Restore

Files

Log

PLC settings

PLC shell

Users and Groups

PLC Parameters

PLC If0 Mapping

Task deployment

Status

Information

Scan network...  Gateway » Device -
[ ] o
Gateway .
Gateway-1 - [0025.6001] (active)| -
IP-Address: Device Name:
localhost H¥-CPU
Port Device Address:
1217 0025.6001
CPU types Target ID 170 o009
HX-CP1S08 1070 0008 Target Type
HX-CP1HI16 1070 0009 086
HX-CP1H16M 1070 0010 Targetvendor:
Hitachi Industrial Equipment Systems Co., Ltd.
HX-CP1HI16R 1070 0011 TaraetVersion
HX-CP1S08M 1070 0012 35822
HXC-CP1H16 1070 0013
HXC-CP2H16 1070 0015

If CPU is not displayed correctly, please check the following points.

Possible cause

Action

Bad connection of LAN cable Check the connection of cable and the power of network switches. Check if the

LED of L/A at Ethernet connector is lighting in green.

No USB driver installed Install USB driver (refer to section 1.1.3).

Wrong IP address Check IP address and subnet mask of PC and CPU both. If IP address is
unknown, login with USB and set IP address accordingly.

Wrong CPU type Set right CPU type by right mouse clicking on device and choosing [Update

device]. If [Device]-[Filter network scans by target ID] is disabled, other types of
CPUs are displayed.

If both USB cable and LAN cable are connected to the same CPU, only one network detected first is displayed.
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TCP/IP
The protocol of above mentioned Ethernet communication is UDP/IP. If TCP/IP is required instead of UDP/IP, enter IP
address of CPU directly in the address field.

Communication Settings Scan network... | Gateway ~  Device -

Applications

Backup and Restore

Files — . . .

Gateway
Log
- 192,168.0.1 -
PLC settings IP-4ddress:
localhost
PLC shell
Porz
1217
Users and Groups
If entered IP is found, information of CPU is displayed.
Communication Settings Scan network... | Gateway = | Device ~
Applications
L] -
Backup and Restore :
- 5Canning...
Files ——— . s .
Gateway
Log
- 192.168.0.1 (active) -
PLC settings IP-Address: Device Name:
localhost HX-CPU
PLC shell )
Port Device Address:
1217 0000.CFYD.2000.2DDC.COAS.0001
Users and Groups
Device IPAddress:
PLC Parameters 192.168.0.1
Target ID:
PLC /O Mapping 1070 000%
Target Type:
Taskdeployment 4096
Status TargetVendar:
Hitachi Industrial Equipment Systems Co., Ltd.
Information Target Versiom:
3.5.8.22

Rename device
After communication opened, device name of connected CPU can be changed in the menu [Device]-[Rename active
device...].

Scan network... | Gateway = |Device =

Add current device to favorites Change device name

Manage favorite devices. .. Device name

| | Rename active device... | ] Current: HX-CPU

Wink active device New: -

Send echo service...

Store communication settings in project ax ] [ Cance

Confirmed online mode

Filter network scans by target ID
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|2.8 Programming

Ladder programming

Basic ladder programming is shown below as a first step. Please refer to online-help of HX-CODESYS for further

information about programming.

Several ways are available to add contact or coil to POU as below.

1
Contact
- Drag from ToolBox to [Start here].
- Menu [FBD/LD/IL]-[Insert Contact]
- Right mouse click [Insert Contact]
- Shortcut key [Ctrl + K]

I [

- Drag from ToolBox to [Add output or jump here].
- Menu [FBD/LD/IL]-[Insert Coil]

- Right mouse click [Insert Coil]

- Shortcut key [Ctrl + A]

Reference

To |:||EI 0o

zeneral

Boolean Operators
Math operators
Other Operators
Function blocks
Ladder elements
[ Metwork,

11 Contact

1T Megated contact
i Parallel conkact

4l Parallel negated contack

& ¢rcol

|Add output or Jjump here|

The shortcut key setting can be changed on the keyboard screen in the customization setting window

([Tools]-[Customize]).

Auto Declare

Scope: Name:
VAR | testinput

Object: Initialization:
[PLC_PRG [Application] -] (o]

Flags: Comment:

Type:
BOOL -

Address:

[] consTaNT
[CIRETAIN
[C|pERSISTENT

[ oK ] [ Cancel ]

If new variable name is used, [Auto Declare] window appears automatically. Edit each input field and check-boxes if

necessary, and click [OK]. The variable is declared in declaration window as below.
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hF] PLC_PRG
1 FROGRAM PLC_PRG =
- 2 m ;__
3 test_input: BOOL; =
4 test_output: BOOL: =
5

EHD VAR
— -
1 |>H

test_input test_output

I [ ]

Timer (TON)
Drag TON in Function Blocks to the position to put and drop it. Toolfx
+ General
TCN 0 + Boolean Operators
| teat TC[[TI + Math operators
[l [I N R + Other Operators
| T#200m3s — BT ET[—test_ET = Function blocks
R_TRIG
F_TRIG
Specify the name of TON (TON_0 in the figure) and set PT (preset timer value) and nc
the variable for ET (elapsed time). PT is mandatory, but ET is optional. If ET is left -
as open, delete variable name. New symbol can be added to the output of TON (Q), e
but this output can be left as open. —
| TON_0.0Q If timer output is used as a contact, put suffix “.Q” to the name of TON. Elapsed time is
| [| |] used as suffix “.ET”.
Edge detection
3 different samples with same behavior are shown for rising edge detection.
R_TRIG_O

Function block R_TRIG testl R TRIG test2

(F_TRIG for falling edge) { [ EEE _i;f_ o {1

Right mouse click and choose cestl testd

[Edge detection] once. M= ()

( -} for falling edge)

Right mouse click and choose tﬁsﬁl N t?{'iz

[Edge detection] once. o v

( = for falling edge)
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Box with EN/ENO

If EN input is TRUE, the box is executed. By right mouse clicking and choosing [Edge detection] or [Negation], the

condition to execute can be changed. The ENO output has the same value as the EN input.

Example 1: The box is executed while [testl] is TRUE.

testl

1 [

a —

EN

ADD

+

EN

Example 2: Rising edge detection

testl

—ul]—

a —
b —

EN

ADD

Example 3: Falling edge detection

tegtl

ADD

EN

+

{ [

a —
P —

Example 5: Always executed (box without EN/ENO)

ADD

-+

a —i
b —

Execute Box

EN

=+

ENO——

Example 4: Negation

testl
—dfex

a —1
B —

ENO

The element is a box that enables you directly enter ST code. LD language is suitable for bitwise operation and ST

language is suitable for math calculation. This execute box brings advantages of ST to LD/FBD editor.

ENO

ToolBox

- General

testl teatd EXECTTE
I I ER
varl := wvar2 * (var3+ld) / ABS(vard):
test3 FOR i:=0 TO 255 DO
arVar{i) := wvarl +i;
Il END_FOR;

Parallel contact across multiple contacts

[ Network

£F Box

EF Box with ENJENO
=uik Assignment

— Jump

«re7 Return

] Input

= Branch

|'E£I' Execute |

If you need to insert a contact in parallel to multiple contacts, choose multiple contacts with pressing [Shift] key, then

choose [Insert Contact Parallel (below)] in the right mouse click menu or press [Ctrl+R] key.

test3

ik

Insert Negated Contact
Inzert Contact {right)

oy

Insert Contact Parallel (below)

ah

Insert Negated Contact Parallel (below)

Inzert Contact Parallel (above)

testl
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Comment

Several different comments are enabled or disabled in the menu [Tools]-[Options]-[FBD, LD and IL editor].

Since symbol comment is linked to variable, if same variables are used in different location, the same symbol
comment is used. Operand comment is not linked to variables. If same variables are used, different operand comments

can be set.
Options (=
CFC Editor 2
CoDeSys 2.3 converter
% Y General [FD [ [ [Pprint |
& Composer Editors
View Behavior
i Dedaration editor
) o Show network title Flaceholder for new operands
m Device description download L Show network comment [ Empty operands for function block pins
ﬁ Device editor 3 Show box icon
[] FBD, LD and 1L editor Show pperand comment
h._ FDT Cptions Show symbol comment
ﬂ International Settings Show symbol address
V| Show network separators
m Libraries 5 P
i Library download Font (dick onto the sample to edit) [ Fixed size for operand fields:
e
(& Load and Save Edit operand sizes...
I PLCopenxmL AaBhCOMYyZz
g Proxy Settings

Network title

Symbol comment

Network comment Box icon

Operand comment Network title
Natwork
N
this 15 gperand TON 0 symblcmt
16 DI : symbol
£IX0.0 TON_0O
TON /
N Q
ET0 symbol comment
Symbol address —
—

ET —ETO

Toggle network comment state
A network can be disabled with visible temporary. Choose [Toggle network comment state] in right mouse click menu.
The color of this network will be changed and ignored. Perform the same operation to restore.

& cut 1
Copy teatl teatl
Paste [l [I (f D
> Delete .
‘
[ InsertMetwork testd tests The 2" network is
[F Insert Network (below) [l [I D in comment state.
E  Insert label
&+ Toggle network comment state =
testh testh
4%+ Insert Coi [l [I ﬁ D
@ Insert Set coil

A Tewmmedk Mmeed mnil



Chapter 2 Programming

|29 Login/Logout

Login

After programming, click or choose [Build] in Build menu. If compiling fails, error information is shown at

[Description] field as follows. Double click the message to jump to the part to be corrected.

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

Build ~ ||€¥ 1 error(s) |® 1 warning(s) |¢ 0 message(s) | bt
Description Project Object Position
—————— Build started: Application: Device. Application ———
typify code ...
€} C0142: A local variable named 'test’ is already defined in 'ToConfig_Globals_Mapping' Untitled 71 _16_Digital_Input [D...
) £0139: The code 'test; ' has no effect. Is this the intent? Untitled71 PLC_PRG [Device: P... Line 1, Column 1 (Impl)
| Compile complete — 1 errors, 1 warnings

If unknown message appears, it is recommended to [Clean all] in Build menu. All compile information is deleted by
this operation.

When all errors are removed as below, click :E or choose [Login] in Online menu to download the program to CPU.

Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Build

- |0 0 error(s) |® 0 warning(s) |0 0 message(s) | >

Description Project Object Position

typify code ...

| Compile complete — 0 errors, 0 warnings |

If no application is in the CPU, this message appears. Click [Yes] to download.
HX-CODESYS [==3a]

Application ‘Application’ does not exist on device ‘Device'. Do you want to create
it and proceed with download?

R

If unknown version of application is in the CPU, this message appears. Click [Yes] to download.
HX-CODESYS (=23

An application "Application’ is currently on the PLC. As there is no matching
compile information, this existing application needs to be replaced.

Click "Yes' to download the latest code or "No' to abort.
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When logging in successfully, green circle icon is displayed at [Device]. If mounted I/O modules are matched with

configured ones, green icon is displayed at each I/O module also.

Devices ~ 1 X
=5 Untitied71 E3
= ﬂj Device [connected] (HX-CP1H1&)
=Bl pLC Logic

- [ Application [stop]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
H PLC_PRG
= ﬂi Basic (Basic)
H _16_Digital_Input (16 Digital Input)
M 16 Digital_Output {16 Digital Output

If any mounted I/O module is mismatched, red triangle icon is displayed at mismatched module as below.

Devices > 0 X
=43 Lhbted?! [~
= m Device [connected] (HX-CP1H18)
=21 PLC Logic

- 1 Application [run]
m Library Manager
PLC_PRG {PRG)
= @ Task Configuration
~--g& MainTask
& PLC_PRG
= ﬁ Basic (Basic)
MH _16_Digital_Input {16 Digital Input)
H _16_Digital_Output {16 Digital Output]

Reference

When [Build]-[Generate code] is executed, error detection can be executed in consideration of the device-related

information such as memory size in addition to program compilation performed in normal build.
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Online change
Online change is a function to change application program while CPU is running without stopping program execution.
When online change is performed, only changed program is downloaded to the HX-CPU.

/\ CAUTION

Since running program is changed by online change operation, the machine might not work as expected, which
could cause personal injury or damage. Before performing online change, check new program code carefully.

Operation of online change
To change your program in running CPU (online change), you have to logout at first. After program changing, choose
[Login] again. You will have 3 options as below.

Online | Debug Tools Window Help
28 Login Alt+F3

Logout Ctrl+78

Create boot application

Login with online change: Only incremental program is downloaded without CPU stop.
Login with download: Whole the program is downloaded. CPU is forced to stop.
Login without any change: New program is not downloaded.
HX-CODESYS =
Application changed since last download. What do youwant to do?
Options

@ Login with online change.
Login with download.
Login without any change.

V| Update bootproject

[ oK ] | Cancel | Details...

If [Clean] or [Clean all] or changing of I/O configuration, Task configuration or so on is performed before online
change, online change is not possible, and download is required.

Pointer variables retain their values from the last cycle. If a pointer refers to a variable whose value was changed in
an online change, then the variable no longer yields the correct value. Make sure that pointer variables are reassigned
in each cycle.

Logout

Choose the menu [Online]-[Logout] or click :g icon to logout.

If the total number of variables in opened POU exceeds about 30,000, it takes long time to logout. If 30,000 or more
variables are used in a POU, it is recommended to split it 2 or more POUs and not to open all the POUs when login.
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|2.10 Boot Application

The basic overview of downloading is shown as below picture. Be noted that an application (compiled user program)

is downloaded to volatile RAM memory of the CPU, which means the application is lost when power is removed. If

your application needs to be saved in non-volatile FLASH memory, choose [Create boot application] in Online menu

while Login. When CPU is power up in the next time, the application is copied from FLASH to RAM and executed

automatically if RUN/STOP switch is in RUN position. The boot application contains PLC Parameters data. However,

if Change IP information setting is No or not set on the boot application, the LAN settings of PLC Parameters are

transferred regardless of this setting.

&  HX-CODESYS

| Referenced devices *

| Referenced libraries *

Source upload...

, <

CPU

FLASH

Source

Referenced devices *

Referenced libraries *

| Download information files *

| Visualization Profile *

| Download information files * |

User program

(Compiling)

ﬂ@ Build '&pplication
|

| Application

!

(Delete)

Clean all

=

-

Source download. ..

Zreate boot application

| e

15’3 Login

~ -
-

Not possible to

| —

Visualization Profile *

User program

__.>| Boot application |

| Copied when
power up.

RAMV

¥

Application

*: Optional

upload application

Timing to download boot application can be configured in [Properties] of [Application] (Right click on [Application]

of the project tree). The default setting is shown below.

Properties - Application [Device: PLC Logic]

Common | Information

/| Create implicit bootapplication on download
/| Createimplicit boot application on Online Change

Remind boot applicationon project close

Application build options | Targei * | *

sl

ok ||

Cancel | |

Apply
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|2.11 Source Download / Upload

Path

Source file is a file including all the information of project such as programs, variable names, comment, programming

language settings and other related information. Source file is downloaded by choosing the menu [Online]-[Source

download to connected device] or [File]-[Source download]. Uploading is done by choosing the menu [File]-[Source

upload].

If a source file is downloaded to a CPU, it is saved as “Archive.prj” in the folder [Source]. Since executable files such

as application file and boot application file are binary format, it is not possible to open as a visible program file or to

reverse compile to source file. Be sure to save source files in PC or CPU, otherwise it is not possible to edit or change

running program.
[] Device x
Communication Settings
Applications
Backup and Restore
Files
Log
PLC settings

Bl ehall

Downloaded timing

Host | Location: | &, C:\ - |C@ o
Name Size Modified
t.

B ST

m

Runtime | Location:

3 Source - | & £

Name

t .

[ alarms

4 wisu

| ac_persistence
3 _onc

| 3 trend

Size Madified

B Archive.prj

205.43 KB (210,3... 2016/10/07 11:00]

Downloaded timing of source file can be set in the menu [Project]-[Project Settings]-[Source Download]. The default

setting is [Only on demand]. If source file is to be updated together with application, choose [Implicitly at creating

bootproject, download and online change].

Project Settings

Compile options

& Compiler warnings

é Page Setup

Security

SFC
Blsmmvomis |

Static Analysis Light
€ Users and Groups
& visuglization
@ Visualization Profile

Destination device

<All devices in project=

Content
The projectfile itself is always part of the source download archive.

[7] Use compact download

Timing

(=) Implicitly at program download and online change

() Implicitly at creating bootproject

() Implicitly at creating bootproject, download and online change
) Prompt at program download and online change

@ Only on demand

==l

OK

Cancel
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Downloaded information files
Besides boot application, source file can be saved in the CPU module, which enables you to upload original program
file from PLC even if you don’t have it in your PC. Some extra files can be added to source file as below. Choose

according to your necessity.

Project Settings

& Compiler warnings

% Page Setup

Security

SFC

@ Source Download
Static Analysis Light

€1 Users and Groups

] Visualization

] visualization Profile

&3
Destination device
Additional files
<All devices in project=
Download information files
Cantent [ ubrary profile
The project file itself is always part of the source i
[ referenced devices
Use compact download
[ referenced libraries
Rddiisgalflc=g [] visualization Profile
Tirning
Implicitly at program download and online cha
Implicitly at creating bootproject
Implicitly at creating bootproject, download an|
Prompt at program download and online chang
@ Only on demand
[ OK ] | Cancel

Download information files
[Download information files] in [additional files setting] is not always necessary, but it is needed if you want to login
without CPU stop from the PC which does not have original program file shown below as case (b) and (c).

(a) Online change from PC with source file to CPU without source file. = just Login for onlinechange

(b) Online change from PC without source file to CPU with source file and DL info. =» Source upload and Login

(c) Online change from PC without source file to CPU with source file. =» Source upload and Login, then program
download is required because HX-CODESYS is not able to verify if application and source files are identical. It is

possible to login after downloading, but CPU must stop at that time.

(a) (b) (c)
HX-CODESYS HX-CODESYS HX-CODESYS
Source file
_ Y Y
= I 2 \:ﬁ GF =
CPU CPU CPU
FLASH FLASH FLASH
Source file Source file
Download info.
Application Application Application

4

Not possible to login
without program
downloading

(CPU stops).
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|2.12 Run/Stop /Reset/ Initialize

Run/Stop
CPU can be started with HX-CODESYS or Run/Stop switch on the CPU module, but remote controlling with
HX-CODESYS is not allowed when the Run/stop switch is in Stop position as shown below.

Switch position
. STOP RUN
User operations
Stop with HX-CODESYS g Stop (ignored) Stop
Run with HX-CODESYS  k Stop (ignored) Run
Reboot PLC (Cycle power) Stop Run *

* CPU starts running independent from the last status before power failure.

HX-CPU resets all the I/O at starting by hardware signal. For this reason, outputs are reset in one task cycle time at the
timing from stop to run independent from PLC settings.

Reset

When CPU detects a serious error called “exception”, such as watchdog error, program execution stops. If
HX-CODESYS is connected, “Exception” indication blinks until this status is cleared. This exception status is cleared
only by [Reset] operation. HX-CODESYS has 2 different types of [Reset] operation: [Reset warm] and [Reset cold].
All of them can initialize exception status, but behavior of CPU are different as shown below. Be noted that [Reset
origin] initializes not only an exception but also your application and boot application in CPU module.

Initialize

Initializing operation is to reset not only exception status and data memory but also non-volatile memory.
HX-CODESYS has two different initializing operation, [Reset origin] and [Reset origin device]. Differences are listed
in the table below.

Data o WebVisu
Application Boot i IP address,
VAR VAR ) o Source file Data, .
VAR (volatile application . . Realtime
RETAIN |PERSISTENT i (non-volatile) |  Online Clock dat
Operation memory) | (non-volatile) user info. ock data
STOP X X X X X X X X
Reset warm - X X X X X X X
Reset cold - - X X X X X X
Download - - X (updated) | (updated) (updated) | (updated) X*1
Online Change X X X (updated) (updated) (updated) (updated) X
Reboot PLC - X X - X X X X
Reset origin - - - - - X X X
(Initialize PLC)
Reset origin device - - - - - - - X
[Device]
X =maintained, -=initialized, *1: Updated if [Change IP information] is set as YES.
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If downloaded application is renamed in [Device]-[File] window of HX-CODESYS, in which the application name
in CPU is mismatched with HX-CODESYS, [Reset origin] and [Reset origin device] do not work properly.

Stop switch definition
Definition of stop position of run/stop switch can be configured as [Stop] or [Reset warm] in CPU configuration.
Default setting is [Reset warm] since it is almost same behavior as [Stop] of existing Hitachi PLC.

Parameter Twpe Current Walue Prepared Walue
= - L2 LAN
= LGl NTP
=L FTP
I @ Stop switch definition I E Reset warm

@ Reset all outputs in STOP E Yes

# Battery error detection E Enable

# 10 config error detection E Enable

# Program upfdownload by USE memaory E Disable

The output operation when CPU stops running the user program differs depending on the PLC settings and PLC
parameters settings. The behavior when the RUN switch is toggled to the stop position is described below.
<<Actual output behavior>>
- In the case that Reset all outputs in STOP is Yes, all outputs turn OFF.
- In the case that Reset all outputs in STOP is No, output behavior is the follwoings.
(1) SP8
The output status depends on the Stop switch definition setting. In the case of Reset warm, the outputs are
cleared. In the case of Stop, the outputs follow the setting of Behaviour for outputs in Stop. (However, if the
output module variable is mapped from a variable which is declared in a POU or a GVL, the output value is
not cleared even if the Stop switch definition setting is Reset warm.)
(2) SP13
The output behavior depends on the setting of Behaviour for outputs in Stop. (If the setting is [Execute
program] and the target variable is not used in the specified program, the output follows the setting of Stop
switch definition. However, if the output module variable is mapped from a variable which is declared in a
POU or a GVL, the output value is not cleared even if the Stop switch definition setting is Reset warm.)
(3) SP16
The output behavior depends on the Stop switch definition setting. In the case of Reset warm, the values
before the program stopped are kept. In the case of Stop, the outputs follow the setting of Behaviour for
outputs in Stop.
<<Monitored values>>
- If Stop switch definition is Reset warm, the monitored value turns to the initial value. (In the case of SP8, if a
variable is declared on the I/O mapping table, it is cleared to zero instead of the initial value.)
- In the case that Stop switch definition setting is Stop, the monitored value depends on the setting of Behaviour
for outputs in Stop. (If the setting of Behaviour for outputs in Stop is [Set all outputs to default], the behavior
differs among each SP version. Refer to P2-11 for details.)

+ USB communication is disconnected when RUN Switch of HX-CPU is set to STOP, if Stop switch definition

setting is Reset warm and multiple PLCs are connected to a PC via USB.

The error code 23 cannot be cleared by "Reset origin device".
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|2.13 Library

A library is a package including several function or function blocks. The libraries are stored in the Library repository.

If you need to use libraries in your project, you must load it from the library repository by [Add library]. In case of

HX-CPU, the following libraries are preloaded automatically to new project.

=3 Frogram
=) Device (Hx-CPiH18)
=Bl PLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
H @ Task Configuration
=-g8 MainTask
] PLC_PRG
@5 Trace
= m Basic (Basic)

o o

m Library Manager X]
5 Add library

lete library ' Properties

Detailz | 5] Placeholders mLibrary repository

Libraries as shown below are loaded automatically when new project is opened.

Loaded libraries automatically

Name of Library Note
IoStandard System library for I/O control
3SLincense System library
Standard IEC61131-3 compliant standard library
Util PID, BCD and other utility instructions included
CAA DTUtility RTC (realtime clock) data reading/writing
CAA File File access library
SysCom Serial communication library
CAA Types Sub library for CAA File
CmpHIESLib HX *1 HX specific instruction library
CmpHIESErrors HX *1 HX specific error handling library

*1  Use libraries with suffix “ HX”. The libraries without “ HX” are for EHV+ series.

If these libraries are not found in the library manager, install libraries by choosing [Tools]-[Library Repository] and

then clicking [Install].

Tools | Window  Help

Package Manager...

Library Repaositary. ..

== R a

Device Repository...

Visualization Styles Repository...
License Repository...

License Manager...

Scripting 4

Customize. ..

Options...

) Library Repository

==

Location: [Syshem

v] [EditLoaﬁons... ]

(C:¥ProgramData¥CODESYS¥Managed Libraries)

Installed libraries:

Install...

Company: [(NI companies)

)
Uninstall

=" (Miscellaneous)
= Application

“ Intern

- System

=* Test Versions (not recommended)

BE DO BEnE BO 2O

‘ Use Cases

Details. ..

Group by category

Library Profiles...

Dependendies. ..

Close
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Procedure to update libraries
CASE: A library which is loaded automatically

Libraries which are loaded automatically are displayed in gray color.
Click [Placeholders] button in Library Manager Editor.

1.

ﬁ'ﬂ Library Manager X

% Add library 7 Delete library | 25 Properties 72 Details |[&] Placehﬂlls_éers mLibrary repository
)

Mame Mamespace Effective version
+ 35License = 35License, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35_LICEMNSE 3.5.12.0
+ BreakpointLogging = Breakpoint Logaing Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BFLog 3.5.5.0
+ CAA DTUtlity = CAA DTUt Extern, 3.5.12,0 {CAA Technical Warkgroup) DTU 3.5.12.0
+ CAA File = CAA File, 3.5.13.0 (CAA Technical Workgroup) FILE 3.5.13.0
+ CAA Types = CAA Types Extern, 3.5.13.0 (CAA Technical Workgroup) CAA 3.5.13.0
2. Click library cell of the target library.
Placehclders
Mame Librany Info
CmpSysEthernet SysEthernet, 3.5.12.0 (35 - Smart Software Solutions GmbH) Resolved by device
CommFB CommFE, 3.5.13.0 (35 - Smart Software Solutions GmbH) Resolved by device
Companent Manager Companent Manaager, 3.5.13.0 (System) Resolved by device
IoDrvBase IoDrvBase, 3.5.13.0 (System) Resolved by device
I0ODrvEtherCAT I0DrvEtherCAT, 3.5.13.20 (35 - Smart foftware Solutions GmbH) Resolved by subdevice
IoStandard IoStandard, 3.5.13.0 (System) by Resolved by device
Ris Service Handler Rts Service Handler, 3.5.5.0 (35 - Smart Software Solutions GmbH) Resolved by device

3. Select target version in the list of the installed versions.

Placeholders

Mame

CmpSysEthernet
CommF&
Component Manager
IoDrvBase
I0DrvEtherCAT
IoStandard

R.ts Service Handler
Standard
StringlUtils

SysCom
SysCpuHandling
SysMem

SysSem

SysSocket
SysTarget

SysTime

SysTimeCore

Library

SysEthernet, 3.5.12.0 (35 - Smart Software Solutions GmbH)
CommFE, 3.5.13.0 (35 - Smart Software Solutions GmbH)

Component Manager, 3.5.13.0 (System)
IoDrvBase, 3.5.13.0 (System)

I0DrvEtherCAT, 3.5.13.20 (35 - Smart Software Solutions GmbH)

Other versions of I0DrvEtherCAT

3.5.14.30
3.5.13.30

3.5.12.40

3.5.11.40

3.5.10.0

3.5.9.50

3.5.9.0

3.5.8.40 F% |

JCon

13.5.4.0 lutions GmbH)
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CASE: Alibrary which is added manually

Libraries which are added manually are displayed in black color.
1. Click the target library in Library Manager Editor.

ﬂﬂ Library Manager x]

5 Add library 3 Delete library |l Properties 73 Details | 5] Placeholders m Library repository

Mame MNamespace Effective version
+ 35License = 35license, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.12.0
+ -+ BrezkpointLogging = Breakpeint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
+ CAA DTUtlity = CAA DTUHl Extern, 3.5.12.0 (CAA Technical Warkgroup) oTu 3.5.12.0
+ -+ CAA File = CAAFile, 3.5.13.0 (CAA Technical Warkaroup) FILE 3.5.13.0
+ CAA Types = CAA Types Extern, 3.5.13.0 {CAA Technical Waorkgroup) CAA 3.5.13.0
: CmpHIESErrors_HX = CmpHIESErrors_HX, 3.5.8.21 (HIES) CrmpHIESErrors_HX 3.5.8.21 a8
CmpHIESLb_HY = CmpHIESLb_H¥, 3.5.13.40 (HIES) CmpHIESLb_HX 3.5.13.40 i)
-+« I0DrvEtherCAT = IODrvEtherCAT, 3.5.13.20 (35 - Smart Software Solutions GmbH) IoDrvEthercatLib 3.5.13.20
+ IoStandard = IoStandard, 3.5.13.0 (System) IoStandard 3.5.13.0
Standard = Standard, 3.5.13.0 (System) Standard 3.5.13.0
+ SysCom = SysCom, 3.5.5.0 (System) SysCom 3.5.5.0
+ {18 |SysProcess, 3.5.7.0 (System) | | SysProcess 3.5.7.0
H-o@ Ut = Ut 3.5.11.0 (System) Uil 3.5.11.0
2. Click Properties button.
ﬂ’[] Library Manager X ]
5 Add library 3 Delete library |25 Pn:lpertiE_ i2) Details
g
Mame -
H--+fi8 35|icense = 35license, 3.5.12.0 (35 - SrrEremorowEre Solut
3. Select target version in the list of the installed versions.
Properties - SysProcess, 3.5.7.0 (System) >
General: Version:
Mamespace: SysProcess | (@) Specific version: | ENEENN |v
Default library: (") Newestversion al
Visibility:
ty 3.2.0.0
[] @nly allow qualified access to all identifiers. 3.0.2.0
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|2.14 Version

The corresponding device and library depend on the HX-CPU firmware version.

Firmware 3.5.16.23-26 | 3.5.16.22 | 3.5.13.40/41 | 3.5.8.26 3.5.8.25 35822-24 | 3.5.8.21

Device Description 3.5.16.23-26 | 3.5.16.22 | 3.5.13.40/41 | 3.5.8.26 3.5.8.25 3.5.8.24 3.5.8.21

Hardware Rev. 00 00 00 00 00 00 00

Runtime 3.5.16.22 | 3.5.16.22 | 3.5.13.40 3.5.8.22 3.5.8.22 3.5.8.21 3.5.8.20

Compiler 3.5.16.20 | 3.5.16.20 | 3.5.13.20 3.5.8.20 3.5.8.20 3.5.8.20 3.5.8.20

Visualization Profile 3.5.16.20 | 3.5.16.20 | 3.5.13.20 3.5.8.20 3.5.8.20 3.5.8.20 3.5.8.20

Device | EH-LNK 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.20 3.5.8.20
EH-FLN2/3 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.21 3.5.8.20 3.5.8.20
EH-SIO 3.5.8.22 3.5.8.22 3.5.8.22 3.5.8.21 - - -
HXC-SCP 3.5.16.20 - - - - - -
HX-ECTS 3.5.16.20 - - - - - -
EtherCAT Master 3.5.16.20 | 3.5.16.20 | 3.5.13.20 3.5.8.40 3.5.8.40 3.5.8.40 3.5.8.40
Ethernet Adapter 3.5.16.0 3.5.16.0 3.5.13.0 3.5.10.0 3.5.10.0 3.5.8.20 3.5.8.20
Modbus TCP Master 3.5.16.0 3.5.16.0 3.5.13.0 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
Modbus TCP Slave 3.5.16.0 3.5.16.0 3.5.12.0 3.5.7.0 3.5.7.0 3.5.7.0 3.5.7.0
Modbus TCP Slave Device | 3.5.16.0 3.5.16.0 3.5.13.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0
Modbus COM 3.5.16.0 3.5.16.0 3.5.11.20 3.4.0.0 3.4.0.0 3.4.0.0 3.4.0.0
Modbus SIO-COM 3.5.8.20 3.5.8.20 3.5.8.20 3.5.8.20 - - -
Modbus Serial Device 3.5.16.10 | 3.5.16.10 | 3.5.13.20 3.55.0 3.55.0 3.55.0 3.55.0
Modbus Master, COM Port | 3.5.16.0 3.5.16.0 3.5.13.10 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
Modbus Slave, COM Port 3.5.16.0 3.5.16.0 3.5.10.30 3.54.0 3.54.0 3.54.0 3.54.0
EtherNet/IP Scanner 3.5.16.0 3.5.16.0 - - - - -
PN-Controller 3.5.16.50 - - - - - -

Library | loDrvEtherCAT 3.5.16.0 3.5.16.0 3.5.13.20 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
loDrvBase 3.5.13.0 3.5.13.0 3.5.13.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0
loDrvUtility 3.5.16.0 3.5.16.0 3.5.11.0 3.5.10.0 3.5.10.0 - -
ModbuTCPSlave 3.5.16.0 3.5.16.0 3.5.13.0 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
loDrvModbusBase 3.5.16.0 3.5.16.0 3.5.13.0 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
loDrvModbusTCP 3.5.16.0 3.5.16.0 3.5.13.0 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
CmpApp 3.5.15.0 3.5.15.0 3.5.13.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
CmpEventMgr 3.5.16.0 3.5.16.0 3.5.12.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
CmplecTask 3.5.14.0 3.5.14.0 3.5.13.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
CmplecVarAccess 3.5.15.0 3.5.15.0 3.5.13.0 3.5.7.0 3.5.7.0 3.5.7.0 3.5.7.0
loStandard 3.5.16.0 3.5.16.0 3.5.13.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
SysCom 3.5.15.0 3.5.15.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0
SysSocket 3.5.15.0 3.5.15.0 3.5.13.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
SysTimer 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0 3.5.5.0
SysTimerRtc 3.5.5.0 3.55.0 3.55.0 3.55.0 3.55.0 3.55.0 3.55.0
UDP 3.5.16.0 3.5.16.0 3.5.10.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0
TCP 3.5.15.0 3.5.15.0 3.5.9.50 3.5.8.10 3.5.8.10 3.5.8.10 3.5.8.10
FDT Manager - - - 3.5.3.30 3.5.3.30 3.5.3.30 3.5.3.30
NetVarUdp 3.5.16.0 3.5.16.0 3.5.12.0 3.5.8.0 3.5.8.0 3.5.8.0 3.5.8.0

Firmware version (Target-Version) of your CPU is monitored in communication settings of Device as below.

7] Device x
Communication Settings Scan network... | Gateway - | Deviee -

Applications

Backup and Restore

Files

Log

PLC settings

PLC shell

Users and Groups
PLC Parameters
PLC IfO Mapping
Task deployment
Status

Information

Gateway-1

IP-Address:
localhost

Port
1217

Gateway

[0001] {active)

Device Name:
HX-CPU

Device Address:

ooo1

Target ID:
1070 0009

Target Type:
4096

TargetVendor:

Hitachi Industrial Equipment Systems Co., Ltd,

TargetVersion:
3.5.8.22
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The followings are the procedure to change the version of each object in the HX-CODESYS project.

2.14.1 PLC Device

Select [Update Device...] in the right-click menu of PLC Device.

- 0 X

N [ Device (Hx-cP1H18)

=" EI0 FLC Loge b Cut
‘0 Application Copy
m Library Maj [, Paste
PLCPRG (X  Delete
‘{E Task Confi )
_@ MairiT4 Refactoring »
) P [ Properties...
_ﬂisami{::i 1 Add Object ’
B <gmpty> |=) AddFolder.
: <Empty> Add Device...
K <Empty> Update Device.. .
K <empty> | [ Edit Object a

Activate [Display all versions (for experts only)] in Update Device window.

Version
3.4.4.32
35411
3.5.16.22
3.5.16,22
3.5.16,22
3.5.16.22
3.5.16.22
3.5.3.44
3.5.3.944
3.5.3.499

Description £
Hitadchi-IES EHV+ CPU, Memory size: 1024KB, CoDet
Hitachi-IES EHV+ CPU, Memary size: 2048KB, CoDes
Hitachs-IES HX-series, High-performance type, Progr
Hitachi-IES HY-series, Redundancy type, Program m
Hitachi-IES HY-series, Standard type, Program mem
Hitadhi-IES HX-series, Hybrid type, Program memory
Hitachi-IES HX -series, Hybrid type 2, Program mema
Hitachi-IES MICRO-EHV + 20-pt (12-in, B-out), Memo
Hitachi-IES MICRO-EHV + 40-pt (24+n, 16-out), Mem
Hitadhe-IES MICRO-EHY + 84-pt (40-n, 29-0ut), Mem
>

Ei Update Device
Name Device
Action
(O Append device () Insert device jdevice (@) Updatedevice [] Updatesame devicesin project
|5tmg for a ful text search | Vendor -a:llurdcrs)
Name Vendor
[ erv-cruwst Hitachi-IES
@ sv-crurio2 Hitachi-TES
Hfxcrinis | Hitachi Industrial Equipment Systems Co., Ltd,
@ rx-cpimim Hitachs Industrial Equipment Systems Co., Ltd,
@ rxceisos Hitachi Industrial Equipment Systems Co., Ltd,
@ HeccpiHis Hitachi Industrial Equipment Systems Co., Ltd.
(@ riccris Hitachi Industrial Equipment Systems Co., Ltd,
(@ mvx20 bitachi IES
@ mvxs0 pitachi-IES
(@ v Hitachi-IES
<
[] Growp hycattgonl I__rkni:plar all versions (for experts unlﬂl[:l Display outdated versions
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All versions of the target model are displayed. Select the proper version that corresponds to the firmware version of

your HX-CPU.

m Update Device

Name Device
Action
(C) Append device Insert de

Flug device (@) Updatedevice [ | Updatesame devicesinproject

|String for a full text search | Vendor | <all vendors> w
MName Vendor Wersion Description 2
ﬂ EHY-CPLI1102 I-WWHES 35411 Hitachi-IES EHV + CPU, Memory size: 2048KE, CoDes
ﬂj HX-CP1H16 Hitachi Industrial Equipment Systems Co., Ltd. 3.5.8.21 itachi-IES HX-series, High-performance type, Progr
m HX-CP1H18 Hitachi Industrial Equipment Systems Co., Ltd, 3.5.8.22 itachi-IES HX-series, High-performance type, Progr
ﬂj H%-CP1H156 Hitachi Industrial Equipment Systems Co., Ltd. 3.5.8.23 itachi-IES HX-series, High-performance type, Progr
ﬂj HX-CP1H16 Hitachi Industrial Equipment Systems Co., Ltd. 3.5.8.24 itachi-IES HX-series, High-performance type, Progr
ﬂj HX-CP1H18 Hitachi Industrial Equipment Systems Co., Ltd, 3.5.8.25 itachi-IES HX-series, High-performance type, Progr
ﬂj H%-CP1H156 Hitachi Industrial Equipment Systems Co., Ltd. 3.5.8.26 itachi-IES HX-series, High-performance type, Progr
m HX-CP1H16 Hitachi Industrial Equipment Systems Co., Ltd. itachi-IES HX-series, High-performance type, Progr
ﬂj H%-CP1H15 Hitachi Industrial Equipment Systems Co., Ltd. itachi-IES H¥-series, High-performance type, Progr
ﬂj H¥-CP1H15 Hitachi Industrial Equipment Systems Co., Ltd. 3.5.16.22 itachi-IES HX-series, High-performance type, Progr
tﬂ HX-CP1H16R Hitachi Industrial Equipment Systems Co., Ltd. 3.5.13.40 Hitachi-IES HX-series, Redundancy type, Program mi
< >
Group by categary Display all versions (for experts only) [] Display outdated versions

The version of the PLC device set in the project is shown on the information screen of the device editor.

(] Device x

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

IEC Objects

PLC Parameters

PLC IfO Mapping

Task Deployment

Status

General

Mame: HX-CP1H14

Categories: PLCs
Type: 4096
TD: 1070 0009

Version: 3.5.13.40

Order number: HX-CP1H15

Information I

Vendor: Hitachi Industrial Equipment Systems Co., Ltd.

Description: Hitachi-IES HX-series, High-performance type, Program memary; 16MEB
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2.14.2 Compiler

Select [Project] — [Project Settings...] menu.

View | Project | Build

Cnline  Debug Tools  Windc

% | «o |k Add Object

=) Add Folder..
- Scan for Devices...
i Update Device...
=@ (1 EditObject

3LC Logic Edit Object With...
D_ App * Online Config Mode...
.I] L Set Active Application

_@ ] H FProject Information...

- %|[}> Project Settings... M

| Project Environment...

My

Project Settings window is displayed. Select [Complile options] from the menu on the left side of the screen and

specify the compiler version which corresponds to the firmware version of your HX-CPU.

Project Settings

S

Compile options

I Compiler warnings
.I] Library development
% Page Setup

@ Security

SFC

rﬁ SoftMotion

F& source Download

Compiler Version

Fix version

Settings
[] allow unicod

g

Compile options
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2.14.3 Communication Devices

] EtherCAT Master (EtherCAT Master’

Cut
Copy
Paste

Delete

X

Refactoring

il

Properties...

Add Object
Add Folder..
Add Device...

Insert Device...

O E

Scan for Devices...

Dizable Device

| Update Device... P
Edit Object o

Activate [Display all versions (for experts only)] in Update Device window.

i Update Device

Name EtherCAT_Master

Action

() Append device () Insert device Plug devi

(@) Updatedevice [ | Updatesame devices in praoject

|5tring for a full text search

| Vendor | <All vendors >

MName

—m Fieldbuses
= pedl EtherCAT
- n;j} Master

----- (] [EthercaT Master

i ﬁi EtherCAT Master SoftMation
+ - Hf Ethernet Adapter

+-—- EtherMet/IP
P, W

Vendor Wersion
35 - Smart Software Solutions GmbH 3.5.16.30
35 - Smart Seftware Solutions GmbH 3.5.16.30

Description

EtherCAT Master...
EtherCAT Master SoftMotion...

Group by category

%Displayallversions{forexperts only)

[] bisplay outdated versions
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All versions of the target communication device are displayed. Select the proper version that corresponds to the

firmware version of your HX-CPU.

Name

Action

@ Update Device

EtherCAT_Master

(") Append device () Insert device

Flug device (@) Updatedevice [ | Updatesame devices inproject

|51Iing for a full text search | Vendor | zall vendors =
Mame Wendor Wersicn Description
= aﬁ Master
2l EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...
ﬂi EtherCAT Master 35 - Smart Software Solutions GmbH EtherCAT Master...

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

The version of the communication device set in the project is shown on the information screen of the device editor.

I ] EtherCAT_Master xI

General

Status

Informatian

Sync Unit Assignment

EtherCAT I/0 Mapping

EtherCAT IEC Objects

General

Mame: EtherCAT Master

Vendor: 35 - Smart Software Solutions GmbH

Categories: Master

Type: o4
ID: 0000 0001

Version: 3.5,13.20

Description: EtherCAT Master...
Configuration version: 3.5.11.0
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2.14.4 Libraries
Open Library Manager window and click Placeholders button.

Devices ~ 3 x m Library Manager x]
’-Ej] Untitled12 ﬂ Add Library 3 Delete Library | 7 Properties 73 Details |[S] Pla(ehal;é m Library Repository @ lcon legend...
=M Devi X-CP1H16;
&j evice (4 ) Name s Mamespace Effective version
=-E0 PLC Logic Placeholders
I [l 3slicense = 3SLicense, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.12.0
&[22 BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPFLog 3.5.5.0
&-[& CAA Device Diagnosis = CAA Device Diagnosis, 3.5.13.0 (CAA Technical Workgroup) DED 3.5.13.0
B~ |8 CAA DTUtity = CAA DTU Extern, 3.5.12.0 (CAA Technical Workgroup) DTU 3.5.12.0
@ EtherCAT Task #-[0 CAAFile = CAAFile, 3.5.13.0 (CAA Technical Workgroup) FILE 3.5.13.0
- @ MairTask - [T CAA Types = CAA Types Extern, 3.5.13.0 (CAA Technical Workgroup) CAA 3.5.13.0
@ PLC_PRG b-| & CmpHIESErrors_HX = CmpHIESErrors_HX, 3.5.8.21 (HIES) CmpHIESErTors_HX 3.5.8.21 L]
5! @ Basc (Besic) - ~ 8] CcmpHIESLIb_HX = CmpHIESLb_HYX, 3.5.13.40 (HIES) CmpHIESLb_Hx 3.5.13.40 L]
m EtherCAT Master (EtherCAT Master) & [8 10DrvEtherCAT = IODrvEtherCAT, 3.5.13.20 (35 - Smart Software Solutions GmbH) IoDrvEthercatlib 3.5.13.20
- - |8 IoStandard = loStandard, 3.5.13.0 (System) IoStandard 3.5.13.0
~-|_ standard = Standard, 3.5.13.0 (System) Standard 3.5.13.0
- |2 SysCom = SysCom, 3.5.5.0 (System) SysCom 3.5.5.0
B[ Ul = Util, 3.5.11.0 (System) Uil 3.5.110

Placeholders window is displayed. Select the target library which you want to change the version, and specify the
version corresponding to the firmware version of your HX-CPU.

Placeholders *
Mame Library Info &
CmpCodeMeter CmpCodeMeter, 3.5.5.0 (System) Resolved by device
CmpEventMgr CmpEventMgr, 3.5.12.0 (System) Resolved by device
CmpHIESErrors_HX mnH] rars HX . B H1 Unbound placeholder
CrpHIESLib_HY I CmpHIESLib_HX, 3.5.13.40 (HIES) Unbaound placeholder
CmplecTask Other versions of CmpHIESLib HX Resolved by device
CmplLog | 3.5.16.10 N | Resolved by device
CmpSchedule SRR gy Resolved by device
CmpSettings Resolved by device

3.5.8.22 )
CmpSrv Resolved by device
CmpSysEthernet 35821 GmbH) Resolved by device
CommFB Cther library. bH) Resolved by device
Component Manager COmMpPonERT Manager, 373 T3 U SYsTEm) Resolved b}' device
TP Mmee TaPiee Mmea La o B BT 1 A I FPlacabhicd b das e

Libraries which are loaded automatically are displayed in black color. Those libraries may not be displayed in the list
on Placeholders window. In that case, select the target library in Library Manager window and click Properties

button.
{fff Library Manager x|
Add Library 3 Delete Library ||=5f Pmpe% 73 Details | 5] Placeholders m Library Repository @ lcon legend...
Mame Namespace Effective version
-[id 35License = 35license, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.12.0
-|& BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
~[&¥ CAA Device Diagnosis = CAA Device Diagnosis, 3.5.13.0 {CAA Technical Workgroup) DED 3.5.13.0
- Caa DTUtility = CAA DTUt Extern, 3.5.12.0 {CAA Technical Workgroup) DTU 3.5.12.0
~[& CAAFile = CAA File, 3.5.13.0 (CAA Technical Workgroup) FILE 3.5.13.0
|L_ CAA Timer Extern, 3.4.4.0 (CAA Technical Workgroup) TMR 3.4.4.0
: -2 CAATypes = CAA Types Extern, 3.5.13.0 (CAA Technical Workgroup) CAA 3.5.13.0
|21 CmpHIESErrors_HX = CmpHIESErrors_HX, 3.5.8.21 (HIES) CmpHIESErrors_HX 3.5.8.21 i
o[ CmpHIESLib_HX = CmpHIESLib_HY, 3.5.13.40 (HIES) CmpHIESLb_HX 3.5.13.40 &
-|& I0DrvEtherCAT = IODrvEtherCAT, 3.5.13.20 (35 - Smart Software Solutions GmbH) IoDrvEthercatlib 3.5.13.20
|22 IoStandard = IoStandard, 3.5.13.0 (System) IoStandard 3.5.13.0
~|_ Standard = Standard, 3.5.13.0 (System) Standard 3.5.13.0
+L_ SysCom = SysCom, 3.5.5.0 (System) SysCom 3.5.5.0
#- |2 Util = Ut 3.5.11.0 (System) Ut 3.5.11.0
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Property window appears. Specify the version corresponding to the firmware version of your CPU.

Properties - CAA Timer Extern, 2.4.4.0 (CAA Technical Workgroup) =
General: Version:
MNamespace: TMR. | @ Specific version: |v
Default library: () Newest version aly ggig
Visibility:

2.14.5 Visualization profile
Select [Project] — [Project Settings...].

View | Project | Build Online Debug Tools Windc

w7 | i Add Object ’
I3 Add Folder..
Scan for Devices...
b2 Update Device...
(g (1 EditObject

LC Logid Edit Object With...

D App * Online Config Mode...
@ L Set Active Application

5] A

= @ 1 B FProject Information...
- §||:} Project Settings...

| Project Environment...

™,
8

Project setting window appears. Select the visualization profile from the menu on the left side of the window and
specify the version corresponding to the firmware version of your HX-CPU.

Project Settings

[#* Compile options
i® Compiler warnings
. Visualization Profile
ﬁ] Library development
&b Page Setup Specificprofile CODESYS V3.5 SP13 Patch 2 ~
& security CODESYS V3.5 SP13 Patch 2
CODESYS V3.5 SP13 Patch 3
SFC CODESYS V3.5 5P13
&7 SoftMation CODESYS V3.5 SP12 Patch &
CODESYS V3.5 SP12 Patch 5 Hotfix 1
@ Source Download CODESYS V3.5 SP12 Patch 5
Static Analysis Light CODESYS V3.5 SP12 Patch 4
8 u e CODESYS V3.5 SP12 Patch 3
Sers and Lroups CODESYS V3.5 SP12 Patch 2
B visyalization CODESYS V3.5 SP12 Patch 1
= - CODESYS V3.5 5P12
CODESYS V3.5 511 Patch 2
CODESYS V3.5 SP11 Patch 1
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|2.15 Installation of Package files

Package files (***.package) are used to install device files and/or library files at once. The following is the procedure

to install a package file.

1. Store a target package file (***.package) to an optional folder.

2. Start up HX-CODESYS and select [Tools] — [Package Manager...].

Tools | Window  Help
|§ Package Manager..
m] Library Repositony...

g | Nevrire Renneitnne 1

ki

P
by

3. Click [Install...] button and select the target package file.

& Package Manager x
Currently installed packages:
Refresh Sort by: | Name e Install...
Mame Wersion Installation date Update info  License info
W CAA Device Diagnosis Example 1.0.0.0 20190710 Mo license required
i copesys Security Agent 1.1.0.0 20190828 Mo license required
i CODESYS SoftMotion 4.4.0.2 2018/12f04 Mo license required Update
ates
i Device Reader 1.0.0.5 20190723 Mo license required .
4. Follow the installation wizard.
 Installation - License Agreement X @ Installation - Choose Setup Type *

File utilities [1.0.0.5]

Flease carefully read the license agreement below. You must accept the ::-E
license agreement to continue with setup.

License Agreement ~
for the usage of a CODESYS Software or
CODESYS Software Package

General Terms of License (End User License Agreement)

for the supplied Software. Please read this Software User
Agreement carefully before using the supplied Software.
Downloading or installation of the Software constitutes
recognition by the customer of the conditions of this v
Agreement.

I haveread, understand, and accept the license agreement displayed above.
Checksum: 4671D3B9B7C21962DD8C322E4308F652E6676B3E

Cancel Next >

File Utilities [1.0.0.5]
Flease selectthe typeof setup youwould liketo perform.

(O) Complete setup
All package components will beinstalled.

(®) Typical setup

The most commonly used package components will beinstalled.

(O) Customized setup

Full control over which package components are installed.
Recommended for advanced users.

Cancel < Back Next =
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f Installation - Progress X f Installation - Summary *
File Utilities [1.0.0.5] File Utilities [1.0.0.5]
-1 -1
Please wait whilethe packageis being installed. :E Installation summary :E
S Summary:
Libraries
+-- Library (79)
+- Device description (1)
LibraryProfile: Component/LibraryProfile 5/Plc Services.libraryprofile +-- Visualization style (1)
+- File (3)
Cancel < Back Finish
5. After finishing the installation, the target package is listed in the Package Manager window. Please restart
HX-CODESYS to apply the change.

The version of the package can be checked in the list.

Mame Wersion

ﬁ CAA Device Diagnosis Example 1.0.0.0

# CODESYS Securitv Agent 1.1.0.0
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|2.16 Project Archive

An archive file (*.projectarchive) contains all files contained and referenced in the currently opened project. It is very
helpful for providing other engineers with all project-relevant files.

1. Select [File] — [Project Archive] — [Save/Send Archive].

» Untitled37.project - HX-CODESYS

File | Edit \Wiew Project Build Onlne Debug Tools Window
W i & A =
[E] Wew Project... Ctrl+M i G )
(& OpenProject.. Cirl+0
Close Project
& saveProject Ctrl+5 -
Save Project As... Win v3)
| Project Archive k Extract Archive...
Source upload... Save/Send Archive...
Source download. .. = L\}f

2. Activate the checkbox next to each object that is to be saved in the archive and click [Save] button.

Froject Archive x

Indude the following information into the archive:

+

Library profile
* Options

Referenced devices
Referenced libraries
SoftMotion Library Profiles

Visualization Profile

OO0FREOO

In order to guarantee know-how protection, HX-CODESYS will not automatically add unprotected libraries, not
available as “compiled-library”, to a project archive. If you explicitly select such a library in the list of additional
files, you will get an appropriate warning.

3. Select a storage location and a file name and click [Save] button.
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Reference

If the program of a CPU is edited from multiple PCs, exchange the Project Arcive file containing Download
information files among the PCs.

The file size varies depending on the number of the included components. When you select the Project Arcive menu,
the following dialog will be displayed. If you want to reduce the file size, select only Download information files as
shown below. The size of the generated archive file will be almost the same as the project file.

Project Archive >

Indude the following information into the archive

+ | Download infogmation files
+ Library profile by
Options

Referenced devices
Referenced libraries
SoftMotion Library Profiles

Visualization Profile

OOoOooOogd

Additional Files... Comment...

Save.. Send... Cancel

Open the project archive file containing Download information files in another PC. When Download information
files exist, you can log in to the PLC without stopping the PLC.
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Also, use the source download function as a way to avoid losing in the program running in the HX-CPU.
First, select "Implicitly at program download and online change" for Timing setting of Source Download
configuration in order to always update the source file when the CPU program is changed. Enable [Use compact

download] if you want to shorten the processing time.

Destination Device

<All devices in project>

Content
The project file itself is always part of the source download archive

Use compact download

Additional Files...

Timing

(@ Implicitly at program download and online change

(") Implicitly at creating boot project

() Implicitly at creating boot project, download and online change
{_) Prompt at program download and online change

"y Only on demand

Click [Additional Files...] button and tick only Download information files. Then, you can log in to the PLC without
stopping PLC even if you download the source file from the CPU.

Additicnal Files .

Download information files
Library profile

Referenced devices
Referenced libraries
SoftMotion Library Profiles

Visualization Profile

OO00O000x

Cance
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|3.1 EtherCAT Master

3.1.1 Configuration

Right-click on [Device] and choose [Add Device...].
[Add Device] window appears.

Click [EtherCAT Master] and [Add Device] button.

Devices
=5 Untited7s
=[] | Device (Hx-CP1H
=B pLC Logic
=1} Applica
m Librg
PLC
= @ Task|

- &

Cut

o w<

Copy
Paste

Delete

m X

Properties...

Add Object
Add Folder...

g
= m Basic (Basic)
: <Empty
l: <Empty

Add Device...

Update Device. ..
Edit Obiject

L

Double click [EtherCAT Master (EtherCAT Master)]

| Add Device [Em]

Name: EtherCAT_Master

Action:

(@ Append device () Update device

Device:

Vendor: [<NI vendors > i

Name Vendor o

#- [ Miscellaneous

=- [ Fieldbusses E

+--tAN_CANbus
el EtherCAT N
= D;&h Master
[ | ethercaT Master :l 35S - Smart Software ions GmbH
En FSter ool tion 35 - Smart Software Solutions

4| I 3 ™~
[¥] Group by caregory —

[T] Display all versiohg{for experts only) B‘E'E Eth ErEEt

—

[] pisplay outdated vers - Bgm Master

Information:

m Mame: EtherCAT Master m Eth Erl:.'!.'T M 3 StEr

Vendor: 35 - Smart Software Soluti
Categories: Master i @

Append selected device as last child of

Device

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

Add Device ] [ Close ]

to configure Ethernet port. After communication between PC and

HX-CPU configured, click [Browse...] button and choose Ethernet port for EtherCAT master.

[-_ﬁ EtherCAT_Master X

General Autoconfig Master/Slaves

Sync Unit Assignment EtherCAT NIC Setting

EtherCAT If0 Mapping

Source Address (MAC)
Status
Network Name

Information @ Select Network by MAC

Distributed Clock

Cycle Time 4000 = ps
Sync Offset 20 = =
|:| Sync Window Manitoring

Sync Window 1 ps

Destination Address (MAC) |FF-FF-FF-FFFFFF

00-00-00-00-00-00

EtherCAT

Broadcast  [| Enable Redundancy

() Select Network by Name

Options

Select Network Adapter

MAC address Mame  Description
anoooooonaon o
000102030412 ethid
000102030413 ethi

} Choose Ethernet port to be used.

nooin2o3nd i1 etha

Be sure to use [eth1] or [eth2] for
EtherCAT master.

Abart
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Right mouse click on [EtherCAT master] and choose [Add Device]. The available devices are shown in [Add Device]
window. Choose slave units according to your system configuration and click [Add Device] button.

Devices -

== Froject
=[] Device {HX-CF 1H18)
=B PLC Logic
=1} Application
m Library Manager
PLC_PRG {PRG)
= @ Task Configuration
=8 MainTask
] EtherCAT Master.EtherCAT Task
& PLC_PRG
£ m Basic (Basic)
=[] EtherCAT Master (EtherCAT Master)
+- i |EH_IOCA (EH-I0CA)

If actual slaves are physically connected, it is possible to search the devices from the network if communication
between PC and HX-CPU has been already configured according to section 2.7. Right mouse click on
[EtherCAT Master (EtherCAT Master)] and choose [Scan For devices]. Click [Copy All Devices to Project] to

complete.

Devices -~ 3 X
Scan Devices m] x
=5 Aroject [=]
=i} Device (Hx-CP1H18) Scanned Devices
=Bl PLC Logic Devicename Devicetype
= EH_IOGA EH-TOGA{3 540} Eu

=i} Application
_1B Digitsl Output | Y16

m Library Manager
_16_Digital Tnput *1B

PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
3 EtherCAT_Master EtherCAT Task
] pLc_PRG
£ m Basic (Basic)

[ | EtherCAT_Master [EthasC AT Mantar
- &

Copy

Paste [] Show Differences to Project

¥y Delete Scan Device I I Glase

Refactoring »
Properties...

Add Object
) AddFolder...

Add Device...

Insert Device...

Scan For Devices...

Disable Device

Update Device, .,

@ If EtherCAT Slave Information (ESI) file of the slave is not installed, right
=[] EtherCAT_Master (EtherCAT Master)
+- [ [EH_1ocA (EH-10CA)

device name is not shown in the Scan Device dialog. Be sure to obtain the ESI
file and install it to HX-CODESYS in advance in the menu [Tools]-[Device

Repository].
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3.1.2 Cycle of EtherCAT Task
The EtherCAT communication cycle is set with the EtherCAT Master cycle time. The configured cycle time is
automatically reflected in the EtherCAT task cycle.

[] EtherCAT_Master x

General Autoconfig Master/Slaves Etherfﬂ'l'_*

Sync Unit Assignment EtherCAT NIC Setting

EtherCAT Parameters Destination Address (MAC) |FFFF-FFFF-FF-FF Broadcast [ | Enable Redundancy
Source Address (MAC)  [00-00-00-00-00-00 | Browse...

EtherCAT IO Mapping
Network Name

EtherCAT IEC Objects (®) Select Netwark by MAC () Select Network by Name
Status Distributed Clock Options
Information I Cycle Time 4000 2l ps I

Sync Offset 20 =S

[] Sync Window Maonitaring
Sync Window 1 | ps

(1) Case of SP8
When an EtherCAT master device is added to the device tree, an [EtherCAT Master Task] is automatically created
under [MainTask]. The EtherCAT Master cycle time is reflected in [MainTask].

Devices - n

=3 Profect
= Device (Hx-CP1H16)
= Eﬂ PLC Logic
=i} Application
m Library Manager
PLC_PAG (PRG)
= @|Taskcanﬁguraﬁon
= @ MainTask
8] EtherCAT_Master. EtherCAT Task
& pLC_PRG

gk MainTask X -

Priority ( 0.31 ): 0

Type
[Cydic V] [Inter'.'al (e.q. t£200ms): 4000 ps v ]
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(2) Case of SP13 or newer
When an EtherCAT master device is added to the device tree, an [EtherCAT Task] is automatically created under
[Task Configuration] separately from [MainTask]. The EtherCAT Master cycle time is reflected in [EtherCAT Task].

Devices - 1 X
=3 Lintitledis -
= [ Device (HX-CP1H18)
=1 PLC Logic

=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
% |EtherCAT _Task
=-g¥ MainTask
H PLC_PRG

gk: EtherCAT_Task =

Configuration

Priority { 0..31 ) |1 |

Type
|Cl-":|i': v| Interval (e.g. t£200ms) |4 | ms

The minimum Cycle time for EtherCAT master is 1 ms because a single microprocessor handles all the tasks in
HX-CPU. If cycle time is too small, 25 error (Microprocessor Overload) will be detected. This cycle time depends on
user program size and the number of I/O modules however, do not set a value less than 1 ms even if program size and

the number of I/O modules are small.

gk MainTask -

Configuration

Priority { 0.31 ) |1 |

Type
| Cydlic v| Interval (e.g. t£200ms): |1l ms
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3.1.3 Programming

The mapping of slave’s I/O is shown as the follow figures. Put variables in this map as same as other I/O modules.
(1) Case of SP8

The mapping of slave’s I/O is shown in [EtherCAT I/O Mapping] tab.

[f] EH_T0CA X

General Channels

Variable Mapping  Channel Address Type Default Value Unit  Description
FEEEESREE £ " Contral smQwo  UINT Control
A ETEEE e Status IW0 UINT Status

+o 4y Module RES %ID1 UDINT Module RES
EtherCAT If0 Mapping +- 4P Module WOT oID2 UDINT Module WOT

E ] Module FAIL %ID3 UDINT Madule FAIL
status +o 1y Module IDER. %ID4 UDINT Module IDER
Information He My FPGA Version %IV 10 UINT FPGA Version

+-- 4 CPU Version BRI 11 UINT CPU Version

(2) Case of SP13 or newer
The mapping of slave’s I/O is shown in [Module I/O Mapping] tab in I/O module device editor.

H _16_Digital_Input x

Infarmation Find Filter Show all + ok Add FB for 10 channe
Module 1/0 Mapping Wariable Mapping  Channel Address Type Default Value Unit  Description
= X %I 12 UINT X

R EitD %eIX24.0 BOOL

p Bit1 Fln24.1 BOOL

Hp Bit2 Soln24.2 BOOL

b Bit3 %oln24.3 BOOL

b ] Bit4 %eIN24.4 BOOL

E] Bit5 %eIX24.5 BOOL

R Eitd %eIX24.6 BOOL

p Eit7 eln24.7 BOOL

Hp Eitd %oln25.0 BOOL

H Bite %olx2s. 1 BOOL

b ] Bit10 %eIN25.2 BOOL

E] Bit11l %eIX25.3 BOOL

R Eit12 %eIX25.4 BOOL

Hp Bit13 FIn25.5 BOOL

Hp Biti4 %oln25.0 BOOL

H Bit1s %oln2s 7 BOOL

+ If PLC is powered up with RUN/STOP switch in RUN position, I/O refresh of EtherCAT slaves may start
approximately 1 second later than refresh of standard external I/O due to configuration process of EtherCAT
master for slave units. If this delay gives impact your system operation, use xConfigFinished bit. This bit is set
when configuration of EtherCAT master is finished. Sample program in ST language is shown as follows.

+ Since EtherCAT communication is executed by an EtherCAT Master task that is asynchronous with other tasks,
the EtherCAT slave I/O refresh cycle is delayed up to one cycle of the basic/expansion base 1/O refresh.
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Sample program
Be sure to use the same instance name as EtherCAT master. Default instance of EtherCAT master is
[EtherCAT Master].

IF EtherCAT Master.xConfigFinished=FALSE THEH
BETURH ;
EHD TF:

The following program in this POU is not executed
while EtherCAT Master.xConfigFinished is FALSE (OFF).

3.1.4 Redundancy EtherCAT
Redundancy EtherCAT Master is supported on SP13. This feature prevents the entire network from being down due to
a communication path or slave failure. The slave devices also must support EtherCAT redundancy functionality to
make this feature work properly.

HX-CPU
0] B j

EH-IOCA (Slave 1) EH-IOCA (Slave 2) EH-IOCA (Slave 3) EH-IOCA (Slave 4)

@ = 8 @ = @ =l 0 @ M=) 0
E

+a
i 1. = K T
© o, o© H - o, o@
] | T, ~ A ]
Controllable Controllable Controllable Controllable

[Configuration]
Specify a MAC address on [Redundancy EtherCAT NIC Setting] in the same way as general [EtherCAT NIC Setting]
after enabling Redundancy.

[ff] EtherCAT_Master x

General Autoconfig Master/Slaves Ethercn-':h?—
R UrE ST TE EtherCAT NIC Setting
EtherCAT Parameters Destination Address (MAC) | FF-FF-FF-FF-FF-FF Broadcast Enable Redundancy
_ Source Address [MAC) Browse...
EtherCAT If0 Mapping
Metwork Name ethl
EtherCAT IEC Objects (@) Select Network by MAC (") Select Network by Name
zais Redundancy EtherCAT MIC Setting
Information Destination Address (MAC) FF-FF-FF-FF-FF-FF Broadcast
Source Address (MAC)  [44-97-BB-06-A5-21 | [ Browse... |
Metwork Name eth2
(@) Select Network by MAC () Select Netwark by Name
[Properties]
The error can be obtained by using the following EtherCAT Master Device properties.
Property Name Data type Description
FirstPortActive BOOL TRUE, if the first port is operating.
SecondPortActive BOOL TRUE, if the second port is operating
NbrSlavesFirstPort UINT Represents the number of the connected slaves on the first port.
NbrSlavesSecondPort UINT Represents the number of the connected slaves on the second port.

3-6
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Example)
=] PLC_PRG X
1 FROGEAM FLC FRG
- 2 VAR

¥FirstPorthctive: BOOL;
¥x5econdPortictive: BOOL;
uilNbkrSlavesFirstPort: UINT;
uilNbrSlavesSecondPort: UINT:
7 END VAR

(1]

iy

1 xFirstPorthctive := EtherCAT Master.FirstPortlActiwve;

2 xSecondPortActive := EtherCAT Master.SecondPortlctive;
uilbr3lavesFiratPort := EtherCAT Master.NbrSlavesFiratPort;
uilbr3lavesSecondPort := EtherCAT Master.NWbr3laves3econdPort;

[

i

Enable [Automatic Restart Slaves] setting when using Redundancy EtherCAT functionality. EtherCAT
communication can continue even though one of the EtherCAT ring topologies gets disconnected. Please note that
EtherCAT communication may halt for up to 1000 ms when re-connecting the cable.

Distributed Clock Options
Cycle Time 4000 =] s [] Use LRW instead of LWR/LRD
Sync Offset >0 < o | | Enable messages pertask
| AUt tic Restart 5
|:| Sync Window Monitoring HEamatic Resta AVES
Sync Window 1 > ps
3.1.5 Wiring
(1) Cable
Use category 5 or higher category of STP (Twisted pair with shield) cable.
(2) Hub (switch)

Standard hub (switch) is not allowed to use in EtherCAT network. Special switch for EtherCAT is required if branch
topology is required. (Ex. Model CU1128 by Beckhoff)

Please note that using various Ethernet based communication (EtherCAT master, Modbus-TCP, NVL, Gateway) at
the same time will limit the communication performance.
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|3.2 Modbus-TCP / RTU / ASCII

3.2.1 Overview
HX-CPU supports the following function codes.

S Modbus-TCP Modbus-RTU Modbus-ASCII
RO Decimal Function code Master Slave Master Slave Master *
(Client) (Server)
0x01 01 Read Coils X X X X* X
0x02 02 Read Discrete Inputs X X X X* X
0x03 03 Read Holding Registers X X X X X
0x04 04 Read Input Registers X X X X X
0x05 05 Write Single Coil X X X X* X
0x06 06 Write Single Register X X X X X
0xO0F 15 Write Multiple Coils X X X X* X
0x10 16 Write Multiple Registers X X X X X
0x17 23 Read/Write Multiple Registers X X X X X

X: Supported, -: Not supported
* Supported on SP13

Modbus communication processing is executed by [Bus Cycle Task] specified in [PLC settings] tab of Device. Any
task can be assigned for [Bus Cycle Task]. If <unspecified> is chosen, the shortest cycle task is assigned automatically.

] Device x
Communication Settings Application for I/ handling: ’Application -
Applications PLC settings
Update IO while in stop
Backup and Restore Behaviour for outputs in Stap: [Set all outputs to default -
Files Always update variables: [Disabled {update only if used in a task) -
Edit Licenses...
Log
Bus cyde options
PLC settings Bus cycle task: <unspecified > -

Modbus master does not support broadcast query.
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3.2.2 Modbus-TCP Master (Client)
Right-click on [Device] and choose [Add Device...].

[Add Device] window appears.
Click [Ethernet] and [Add Device].

fees - 3 x
= Prafect a
i 1
-l Device (HX-CP1H1€
et e
= PLC Logic ]
E Copy
=1L} Applicati
Paste
m Librar:
Delete
pLc.p|
= @ Task O Properties...
=-g& M3 £1  Add Object
& ) AddFolder...
# (i Basic (Basic | Add Device...
Update Device...
7" Edit Object

#- [ Miscellaneous
=- [ Fieldbusses
+-caN CANbus
- g EtherCAT
= Ef# Ethernet Adapter

- == EtherNet/IP

+- i Modbus

m Ethernet 35 - Smart Software Solutions Gi 3.5.8.20

[ Add Device 3]
Name:
Action:
@ Append device (©) Update device
Device:
Vendor: [<AI\ vendors > hd
Name Version i

m,

Information: Mame

- Smart Software Sof | [+ ﬁ Miscellaneous

Categori Ethernet Adapter,
=[] Fieldbusses
Append selected dewce as last chil
Device +-€AN CANbus
@  (You can select anotirtarget n —
+-paty EtherCAT
\ = -E@ Ethernet Adapter

Bl |

With [Add Device] window opened, click [Ethernet] in the device tree. Then available devices will be shown in the
[Add Device] window. Click [Modbus TCP Master] and [Add Device].

[ Device (HX-CP1H16)
=Bl PLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=58 MairTask
& PLC_PRG
E: ﬁj Basic (Basic)
ﬁj |Eﬂ1ernet (Ethernet)

Name
=[] Fieldbusses

+.. = EtherMet/IP
= Wil Modbus
=-BElf Modbus TCP Master
ﬁ|Modbus TCP Master

With [Add Device] window opened, click [Modbus TCP_Master] in the device tree. Then [Modbus TCP Slave] is
shown in the [Add Device] window. Click [Modbus TCP Slave] and [Add Device] button according to your Modbus
system configuration. If three slave units are used, add three times of slave devices.

[H pevice (HY-CP1H18)
=Bl pLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
+ ﬂj Basic (Basic)
= ﬂj Ethernet (Ethernet)

m |Modbus_TCP_Master M...

Name
=i Fieldbusses
=Wl Modbus
=I--WEt Modbus TCP Slave

ﬁ|Mudbus TCP Slave
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[T Device (HX-CP1H1E)
=B PLC Logic
“o Application
=.T,| Library Manager
~[E] PLc_PRG (PRE)
‘@ Task Configuration
‘@ MainTask
- pLc_PRG
+m Basic (Basic)
‘m Ethernet (Ethernet)
- |Modbus_TCP_Master {Modbus TCP Master)

=ﬂi Modbus_TCP_Slave (Modbus TCP Slave)
>ﬂi Modbus_TCP_Slave_1 (Modbus TCP Slave)

Be sure to configure all slaves to be controlled.

ﬂ'] Modbus_TCP_Slave_2 (Modbus TCP Slave)

Choose Ethernet port for Modbus-TCP. After communication between PC and HX-CPU configured, click [...] button
and choose Ethernet port for Modbus-TCP.

- [ff] Ethernet x

General

Interface: E
Status

(@ Use Operating System Settings

Informatian Chanage Operating System Settings

— 1P address (192 . 168 . 10 . 1 |
"~ 1| Subnet mask |255 . 255 . 255 . O |
Default Gateway | 0 . 0 . 0 . 0 |
Network Adapters (=
Interfaces:
Mame Description IP Address
o 127001
eth? 192.168.2.1
192.168.0.1 Choose Ethernet port to be used.
O N

IP address 168

=
=)
=

Subnet mask 255 . 28h 255 . 0
Default Gateway o .0 .0 .0

MAC-Address: ALITBE:06:A1:70

Set the IP address in [PLC Parameters] window. If you set it from Ethernet device editor, it will not work properly.

3-10



Chapter 3 Communication I/F in CPU

Function codes to be sent must be configured in each slave. Double-click a slave unit to open configuration window.
Set IP address, response timeout and port number as follows. Unit-ID is required only when Modbus gateway
(Ethernet to serial) device is used.

] Modbus_TCP_Slave x

Modbus-TCP

I General

Modbus Slave Channel Slave IP Address: 192 . 168 . 0
Modbus Slave Init Unit-ID [1..247]
Response Timeout (ms) 1000

MaodbusTCPSI P dk
o us ave Farameters Part 502

MaodbusTCPSlave If0 Mapping
Status

Information

Open [Modbus Slave Channel] tab and click [Add Channel...] to add function codes.

[f] Modbus_TCP_Slave x et

General Name Access Type Trigger READ Offset Length Error Handling WRITE Offset  Length Comment

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave If0 Mapping

Status

Information

Crttomms || _oses. [ ]
Configure each parameter as below. If the [Trigger] setting is [Rising edge], trigger variable (BOOL) will be

automatically assigned in %QX address.

ModbusChannel ==
Channel
Name _hannel
Access Type [Read Holding Registers (Function Code 3) b
Trigger [Cydic v] Cycle Time {ms) 100
Comment
READ Register
Offset 0x0000 -
Length 1
Error Handling  |Keep last Value -
WRITE Register
Offset 00000
Length 1
oK ] [ Cancel

3- 11
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[f] Modbus_TCP_Slave x
General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IO Mapping
Status

Information

Name Access Type Trigger READ Offset  Length  Error Handling Wl
Channel 0 Read Holding Registers (Function Code 03) Cydic, t#100ms 16#0000 1 Keep last Value
Channel 1 Write Single Register (Function Code 08) Cydic, t#100ms 163
Channel 2 Write Single Coil (Function Code 05) Cydic, t#100ms 163

] 1 ¢

[ Add Channel... ] [ Delete... ] [ Edit... ]

Read and written data from/to slaves is assigned to %IW or %QW as seen in [ModbusTCPSlave I/0O Mapping] tab.
Read data from slave is assigned to input area (%IW) and data to be written to slave is assigned to output area (%QW).

[l Modbus_TCP_Slave x
General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave If0 Mapping
Status

Information

Channels

Wariable Mapping  Channel Address Type Def.. Unit Description

E ] Channel 0 LA ARRAY [0..0] OF WORD Read Holding Registers
"y Channel 1 %QW0  ARRAY [0..0] OF WORD Write Single Register

+- Channel 2 %0B2 ARRAY [0..0] OF BYTE Write Single Coil

* Modbus master works in the bus cycle task configured in [Modbus TCP Master]. If several channels are

configured, single bus cycle can handle only either sending or receiving of one channel.

+ If trigger is set as [Rising edge] and this bit is set and reset frequently, command sending and receiving may not

work properly. When T1 is defined as time from starting of request command to end of response for channel 1, and

T2 is defined as time from starting of request command to end of response for channel 2, do not set or reset trigger

variable during T1+T2+...+Tn.

When using the ModbusTCPSlave function block in a program, the availability of [Auto-reconnect] setting differs

according to the loDrvModbusTCP library version.

IoDrvModbusTCP library

Availability of Auto-reconnect setting

3.5.8.10

Disable

3.5.13.0

Enable

3-12
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3.2.3 Modbus-TCP Slave (Server)

Right-click on [Ethernet] and choose [Add Device...]. Click [Modbus TCP Slave Device] in the [Add Device]

window and [Add Device] button.
=-[{] Device (HX-CPiH1E)
=&l PLC Logic
=L} Application
m] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
& pLC_PRG
+ m Basic (Basic)
ﬁ |Et’r'|ernet (Ethernet)

ajs

m Ethernet (Ethernet)

ﬁi |McdbusTCP_5Iave_Device {ModbusTCP Slave Device)

Mame
= ﬂi Fieldbusses
+-. = EtherMet/IP
= Modbus
+--4u8 Modbus TCP Master
=--Wilf ModbusTCP Slave Device
Iﬁ|ModbusTCP5laveDevice |I

Choose Ethernet port for Modbus-TCP. After communication between PC and HX-CPU configured, click [...] button

and choose Ethernet port for Modbus-TCP.

[ Ethernet x

General
Interface:
Status .
(@ Use Operating System Settings

Information Change Operating System Settings

IP address 192 . 163 . 10 .
Subnet mask 255 . 255 . 255 .
Default Gateway a .0 .0

L]

Network Adapters

=]
Interfaces:
Mame Description IP Addrezs
la 1270041
ethi
eth

Choose Ethernet port to be used.

IF address
Subnet mask
Default Gateway
MAC-Address:

192 168 .0 .1
255 .265 256 . 0
o0 .0 .0

ALOTBE:06:A 170

configured Ethernet port only.

Set the IP address in [PLC Parameters] window. If you set it from Ethernet device editor, it will not work properly.
Also other Ethernet ports than chosen one work as Modbus-TCP slave however, it is recommended to use

Modbus-TCP slave can be added to ethl to eth3 each, but there is only one Modbus map in the CPU. In this sense,

do not configure 2 or more Modbus-TCP slaves. If the same port number is used in several Modbus-TCP slaves,

Modbus-TCP slave gets error.

connection again.

If warm reset is performed while TCP connection is opened, it takes approximately 1 minute to open the

3-13
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SP8 or SP13

Double-click [Modbus TCP Slave Device] and set parameters. Port number for Modbus-TCP is fixed as 502. Do not
set other number but 502.

Mapping table will be created in [Modbus TCP Slave Device /O Mapping] tab according to configured size for
Holding Registers (%IW) and Input Registers (%QW).

7] ModbusTCP_Slave_Device X :
i = Configuration range

General Configured Parameters

Configuration V3.5 SP8 V3.5 SP13
Modbus TCP Slave Device [0 & TimeOut: 2000 = (ms) ) )
Tegeney Slave Port: w02 : Holding Registers | 2..500 2..4096
Information Unit ID: (%IW)
Holding Registers (%TW): 10 . Input Registers 2..500 2..4096
Input Registers (%QW): |10 = (%QW)
Start Addresses 0..65535 0..65535
Data Model
Start Addresses:
Coils: 0 =
Discrete Inputs: 0 =
HoldingRegister: 0 =
Input Register: 0 =

[[] Helding- and Input-Register Data Areas overlay

[l ModbusTCP_Slave_Device X

General Channels
Wariable Mappine Channel Address Tvpe Default Value  Unit Description
Modbus TCP Slave Device IfO 5 :
Mapping B Inputs SRIW0 ARRAY [0.. 1] OF WORD Modbus Holding Registers
+o Inputs[0] YIWO WORD
Information - Inputs[1] I 1 WORD
=-"g Cutputs 2QWO ARRAY [0.. 1] OF WORD Modbus Input Registers
+- "y Outputs[0] QWO WORD
+- " Outputs[1] QW 1 WORD

WORD registers and BOOL registers are physically in the same memory as below.
* Input register (WORD) and discrete input (BOOL)
* Holding register (WORD) and Coil (BOOL)

Input Register .
P & Discrete Input Discrete Input

Address 15 (0x000F) Address 0 (0x0000) iilsc(llrete il;p(uot 0010)
1ress X

Address 15%4 13 12 11 10 9 8 7 6 5 4 3 2 1 \o
0000 d 3
0001 d
0002

Holding Register Coil

Coil
Address15 (0x000F) Address 0 (0x0000) Coil

Address 16 (0x0010)
Address 15%4131211109 8 7 6 5 4 3 2 11\0

0000 ' Y
0001 d
0002

3- 14
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SP16

Double-click [Modbus TCP Slave Device] and set parameters. Port number for Modbus-TCP is fixed as 502. Do not
set other number but 502.

Mapping table will be created in [Modbus TCP Slave Device /O Mapping] tab according to configured size for
Holding Registers (%IW) and Input Registers (%QW).

[f] ModbusTCP_Slave_Device X

General Configured Parameters Conﬁguration range
[] watchdog 500 < | (ms) .
Serial Gateway Slave port 02 =1 [ Bind to Adapter Conﬁguratlon V3 5 SPl 6
S AT T Halding Reglster 0 H camn [ wateable Holding Registers | 2..4096
Input Regist: 10| H %
r;t?jde:tu: TCP Slave Device [EC nput Registers (5Qw) (%IW)
[] Discrete BitAreas
status ol o e Input Registers 2..4096
Information Discrete Inputs o T () (%QW)
Coils (%IX) 0..65535
Discrete Inputs 0..65535
Data Model o
StartAddresses (A)QX)
coll ° : Start Addresses 0..65535
Discrete inputs 1] =
Holding register ] o
Input register o o

[] Halding- and input register data areas overlay

If [Discrete Bit Areas] is disabled, data area is defined same as SP13. In the case that this setting is enabled, Input
register (WORD) and Discrete inputs (BOOL), Holding register (WORD) and Coils (BOOL) are defined individually.

[f] ModbusTCP_Slave_Device X

General Find Filter Show all » o Add FB for IO Channel... Go to Instance
Serial Gateway Variable Mapping  Channel Address Type Default Value Unit  Description
=4 Holding Registers LIV ARRAY [0..1] OF WORD
mgpdsifg'rcp Slave Device /O E ] Holding Registers[0]  %:IW0 WORD
- L ] Holding Registers[1] 2RI 1 WORD
ngdeﬂf TR L = Input Registers %QWO ARRAY [0..1] OF WORD
+-Tg Input Registers[0] QWO WORD
Status +- T Input Registers[1] %QW1 WORD
=4 Cails “%IB4 ARRAY [0..1] OF BYTE
ot + 4 Cails[0] o184 EYTE
+o Coils[1] 9185 BYTE
=% Discrete Inputs %0B4 ARRAY [0..1] OF BYTE
+-Tg Discrete Inputs[0] %QB4 BYTE
+- T Discrete Inputs[1] %QBS5 BYTE

+ "Force values" command to the holding register is not supported even if [ Writable] setting is enabled.
* Default Value cannot be set for Discrete Inputs.
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3.2.4 Modbus-RTU / ASCII Master

Right-click on [Device] and choose [Add Device...].

[Add Device] window appears.

Click [Modbus COM] and [Add Device] button.

" - 1 % [T Add Device ==
=15 Aroject El Name:  Modbus_COM
= 7] |pevice (Hx-cP1H15) ' Acten:
é{) Cut @ Append device (©) Update device
= PLC Logic
=17 Application oot Vendor: | <All vendors> -
aste
m Library Manager x : Name = Vers +
Delete
PLC_PRG (PRG) : #-55 EtherNet/TP
= @ Task Configuration ST -8 Modbus -
= wus Modbus Serial Port
= MairTask i Add Object 4 (7 [Fodbus COM |35 - Smrt SoFtware Sl G340 =
& PLC_PRG ) Add Folder... N_ [ Modbus SI-COM 35 - Smart Software Solutions GbH 3,43 <
+-[i] Basic (Basic) | Add Device... i Profibus
#Ng# Profinet 10 i
Update Device... < N\ I
[T Edit Object Sl Name

[] Display all versizgs (for experts only)
[7] Display outdated vaxgions

Information:
[ Name:Modbus cOM
Vendor: 35 - Smart Software Sqlutions
‘Categories: Modbus Serial Port

4. — EtherNet/IP
=Wl Modbus
= Modbus Serial Port

[ [Modbus com

Append selected device as last child of
Device

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

Add Device | [ Close |

With [Add Device] window opened, click [Modbus_COM] in the device tree. Then available devices will be shown in
the [Add Device] window. Click [Modbus Master, COM Port] and [Add Device] button.

Devices -

=2 Profect
=[] Device (Hi-CP1H1E)
=B PLC Logic
=1Lk Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= g@ MainTask
] PLC_PRG
+ ﬂj Basic (Basic)
i |Modbus_CDM {Modbus COM)

Name
=[] Fieldbusses
=--uu Modbus
=W Modbus Serial Device
[f Modbus Serial Device
=W Modbus Serial Master

[ Modbus Master, COMPart  <— Modbus-RTU Master

+ Modbus command processing is executed in bus cycle tack, which is configured in PLC settings of Device. You
can specify any existing IEC tasks. If the bus cycle task is <unspecified>, task with the shortest cycle time is taken.
If 24 or 25 error appears in CPU, specify longer bus cycle task.
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With [Add Device] window opened, click [Modbus Master COM_Port] in the device tree. Then [Modbus Slave,
COM Port] is shown in the [Add Device] window. Click [Modbus Slave, COM Port] and [Add Device] button
according to your Modbus system configuration. If three slave units are used, add three times of [Modbus Slave, COM

port].

Devices

-

X

== Froject
=[] Device (HX-CP1H1E)
=80 pLC Logic
+-1} Application
+ Ij’j Basic (Basic)
=[] Modbus_COM (Modbus COM)

(=]

m |Mcdbus_Masher_CDM_Port (Modbus Master, COM Port)

Devices

=3 Praject
=[] Device (HX-CP1H1E)
=21 PLC Logic
+-4} Application
+ m Basic (Basic)
= [{ Modbus_COM (Modbus COM)

= ﬂi |Modbus_Mas1Jer_CDM_Port (Modbus Master, COM Part)

m Madbus_Slave_COM_Port (Modbus Slave, COM Part)
m Modbus_Slave_COM_Port_1 {Modbus Slave, COM Port)
m Modbus_Slave_COM_Port_2 {Modbus Slave, COM Port)

} Be sure to configure all slaves to be controlled.

Be sure to use devices according to Modbus standard. If CPU receives illegal data format, CPU may fail operation.

Configure the serial port. Double-click [Modbus COM (Modbus COM)] to open Modbus COM window. This
configuration must be same as slaves’ configuration. COM Port number of HX-CPU is [1]. Available baud rate is from

4800 up to 115200.

[f] Modbus_COM x

General Serial Port Configuration
COM Port 1 =
Status °
Baud Rate 9600 -
Information
Parity EVEN =
Data Bits 8
Stop Bits 1

Set the Bus Cycle Task in [Modbus Generic Serial Master I/O Mapping] tab. Configure the priority of the specified
task by referring to the description of the priority in section 2.3.

[ Modbus_coM [f] Modbus_Master_COM_Port X

General IEC Objects

Variable
ModbusGenericserialMaster IjO

Mapping @@ Modbus_Master_COM...

Status

Information

Type
IoDrvModbusComPort

Mapping
L4

Specify Bus Cycle Task

@ = Create new variable

Bugs Cyde Options

|

W = Mapto existing variable

Bus Cycle Task

[Use parent bus cyde setting

7]
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Function codes to be sent must be configured in each slave. Double-click a slave unit to open configuration window.
Set slave address and response timeout as follows. Response timeout can be set also in slave individually. If it is set in
master and slave both, the value in slave is applied. If response timeout in slave is deleted, then the value in master is
applied.

[f] Modbus_Slave_COM_Port X

General Modbus-RTU/ASCIT n n B "s
Modbus Slave Channel Slave Address [1..247] 1
Response Timeout [ms] 1000

Modbus Slave Init

ModbusGenericserialSlave /0
Mapping

Open [Modbus Slave Channel] tab and click [Add Channel...] to add function codes.

[f] Modbus_Slave_COM_Port x -
General ‘ Name Access Type Trigger READ Offset Length Eror Handling WRITE Offset  Length Comment
Modbus Slave Channel I

Modbus Slave Init

ModbusGenericSerialSlave /0
Mapping

Status

Information

I Add Channel... I[ Delete... ] [ Edit... ]

Configure each parameter as below. If the [Trigger] setting is [Rising edge], trigger variable (BOOL) will be
automatically assigned in %QX address.

ModbusChannel
Channel
Name
Access Type [Read Helding Registers (Function Code 3) -
Trigger Cycle Time (ms) 100
Comment
READ Register
Offset 0x0000 -
Length 1
Error Handling
WRITE Register
Offset 0x0000
Length 1

[] Modbus_Slave_COM_Port X -
General Name Access Type Trigger READ Offset  Length Error Handl... WRITE Offset  Length Comment
Channel 0 Read Holding Registers {Function Code 03) Cydic, t#100ms 16#0000 1 Keep last Value
Modbus Slave Channel
Channel 1 Write Single Register (Function Code 068)  Cydic, t#100ms 1620000 1
Modbus Slave Init Channel 2 Write Single Coil (Function Code 05) Rising edge 160000 1
ModbusGenericserialslave JO
Mapping
Status
Information
Add Channel... ] I Delete... ] [ Edit...

3-18




Chapter 3

Communication I/F in CPU

Read and written data from/to slaves is assigned to %IW or %QW as seen in [ModbusTCPSlave I/O Mapping] tab.
Read data from slave is assigned to input area (%IW) and data to be written to slave is assigned to output area (%oQW).
[Default Value] is written once when the status changes from RUN to STOP.

] Modbus_Slave_COM_Port X
General
Modbus Slave Channel

Modbus Slave Init

ModbusGenericSerialSlave [0
Mapping
Status

Information

Channels

Variable
-
=) K@

+- T

]

+- T

Mapping

Channel
Channel 0
Channel 1
Channel 1[0]
Channel 2
Channe! 2[0]

Address

SalW0

SRQW0
SRQW0
%R0 1
%R0 1

Type
ARRAY [0..0] OF WORD
ARRAY [0..0] OF WORD
WORD
ARRAY [0..0] OF WORD
WORD

Default...

Unit

DESCI’iptiDI"I

Read Holding Registers
Write Single Register
03Es

Write Single Register
0700

* Modbus master works in the bus cycle task configured in Modbus Master COM_Port. If several channels are
configured, single bus cycle can handle only either sending or receiving of one channel.

+ If trigger is set as [Rising edge] and this bit is set and reset frequently, command sending and receiving may not
work properly. When T1 is defined as time from starting of request command to end of response for channel 1, and
T2 is defined as time from starting of request command to end of response for channel 2, do not set or reset trigger

variable during T1+T2+...+Tn.
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3.2.5 Modbus-RTU Slave
Right-click on [Modbus COM] and choose [Add Device...]. Click [Modbus Serial Device] in the [Add Device]
window and [Add Device] button.

Devices ~ 0 X
=8 Project = Name
=-[f] Device (Hx-CP1H1E) = ﬁ Fieldbusses
= PLE Logic =0 Modbus
- "‘—";I%'T_i:am; =m0 Modbus Serial Device
PILZ:;GB(::QGE; Iﬂj | Modbus Serial Device |I
= @ Task Configuration = ili Modbus Serial Master
=@ MainTask ﬁj Modbus Master, COM Port
& pLC_PRG

+ m Basic (Basic)
A ‘Modbus_COM (Modbus COM)

1l

(7] | Modbus_COM (Modbus com) |
m Modbus_Serial_Device (Modbus Serial Device)

Configure the serial port. Double-click [Modbus COM (Modbus COM)] to open Modbus COM window. This
configuration must be same as master and other slaves’ configuration. COM Port number of HX-CPU is [1].

[f] Modbus_COM x

I General I Serial Port Configuration
COM Port 1 =
Status °
Baud Rate 9600 hd
Information
Parity EVEN -
Data Bits 8
Stop Bits 1

SP8 or SP13

Double-click on [Modbus Serial Device] and set parameters same as the configuration of [Modbus TCP Slave].
Mapping table will be created in [Modbus Serial Device /O Mapping] tab according to configured size for Holding
Registers (%IW) and Input Registers (%QW).

fiil Modbus_Serial Device x Configuration range
General .
| Unit D: 1 Configuration V3.5 SP8 V3.5SP13
Modbus Serial Device If0 Mapping . ~ . .
Time Qut: 2000 ¥ Holding Registers (%IW) | 2..500 2..4096
Information o . - .
Holding Registers (%IW):|10 = Input Registers (%QW) 2..500 2..4096
Ineut Registers (%QW): |10 = Start Addresses 0 (Fixed) | 0..65535
[f] Modbus_Serial_Device x
Geneeal Channels
Variable Mapping Channel  Address Type Default Value Unit  Description
Modbus Serial Device YOMapping | uy Inputs W0 ARRAY [0.,9] OF WORD Madbus Holding Registers
R ] Inputs[0] %IW0 WORD
e ] Inputs[1] LA WORD
4 Inputs[2] %IW2 WORD
+o 4y Inputs[3] %IW3 WORD
e ] Inputs[4] LANE] WORD
L ] Inputs[s] %IW5 WORD
+o 4y Inputs[s] %IWE WORD
+oty Inputs[7] %INT WORD
L ] Inputs[g] %IWE WORD
+o 4y Inputs[s] %IWg WORD
+-Fg Outputs QW0 ARRAY [0..5] OF WORD Modbus Input Registers
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SP16

Double-click on [Modbus Serial Device] and set parameters same as the configuration of [Modbus TCP Slave].

Mapping table will be created in [Modbus Serial Device /O Mapping] tab according to configured size for Holding
Registers (%IW) and Input Registers (%QW).

([l Modbus_Serial_Device x Configuration range

sererel Unit ID 1 Configuration V3.5 SP16
Modbus SenslDevice IOMPRINS | ] watchdog 500 : Holding Registers | 2..4095
Cladblsiseusliee i Sbies: = Holding registers 10 2]eem)  [Jwriteable (%IW)
Status Input registers 10 2| (%owW) Input Registers 24095
RIS T [ Discrete Bit Areas (%QW)
cote i o] Gem Coils (%IX) 0..65535
Discrete Inputs 0 < | (30X
Discrete Inputs 0..65535
StartAddresses
Coils (%QX)
Discrete inputs Start Addresses 065535

Halding register

a|l[al[alla
ar (4] [l

Input register

Query from master must be according to Modbus standard. If unsupported function codes, illegal address, data or the
number of data are sent, HX-CPU may not send back exception responce properly.

3.2.6 Modbus Gateway
This is a gateway function which converts Modbus messages from/to a Modbus TCP master device to/from
Modbus-RTU slaves. This function is supported from CPU firmware version 3.5.16.22.

Add [Ethernet] and [Modbus TCP Slave Device] by referring to the contents of Section 3.2.3, and configure [Ethernet]
and [Modbus TCP Slave Device] devices.

Open the [Serial Gateway] tab of [Modbus TCP Slave Device]. Enable [Serial Gateway Active] and configure the
serial port settings corresponding to the slave. When using the built-in serial port of HX-CPU, COM-Port number is
[1]. Available baud rate is from 4800 up to 115200.

] ModbusTCP_Slave_Device

General
Serial Gateway Active

Serial Gateway Com-Part : <

-

Modbus TCP Slave Device IfO

e Baud Rate 2600 W

The transmission format after conversion is 8 bits, even parity, 1 stop bit.
Modbus Gateway behaves as a Modbus-TCP Slave device if the node address in the query is 0 or 255.
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|3.3 General Purpose Communication

General purpose communication is available in Ethernet port and serial port of HX-CPU.

PC etc.

TCP/IP or UDP/IP

RS-485
+—>

3.3.1 General Purpose Communication Over Ethernet

Several function blocks are available in NetBaseService library shown in the table below. HX-CPU and EHV-CPU can
connect via Ethernet by using the general purpose Ethernet communication function on the HX-CPU and ASR
communication function of EHV-CPU. Available communication ports for general purpose Ethernet communication
are 4000 to 4007 (8 ports). Refer CAA_NetBaseService.pdf in NetBaseServices library for further information.

Table of NetBaseServices library

Protocol Command Description

TCP_Server TCP server set-up
TCP_Connection TCP server connection establish
TCP_Client TCP client set-up

TCP/IP TCP_Write Write sending data
TCP_WriteBuffer Write buffered sending data
TCP_Read Read receiving data
TCP_ReadBuffer Read buffered receiving data
UDP_Peer Peer set-up
UDP_Send Send UDP data

UDP/IP UDP_SendBuffer Send buffered UDP data
UDP_Receive Receive UDP data
UDP_ReceiveBuffer Receive buffered UDP data

In general, network byte order is big-endian, which is sending from higher byte, however, it is not always big-endian
because it depends on data type such as WORD, DWORD, STRING. If necessary, use the following FUNCTION in

SysSocket library to swap data.

- SysSockHtonl (Network byte order conversion from UDINT)
- SysSockHtons (Network byte order conversion from WORD)

Description example in ST language

test outl[ 18878563412 |:=NBS.SysSocket.SysSockHtonl (test inl[ 16512345678 |) ;

test_out2[ 1683412 |:=NBS. SysSocket.SysSockHtons (test_in2[ 1821234 |) ;




Chapter 3 Communication I/F in CPU

3.3.2 General Purpose Communication Over Serial
Function blocks are available in SysCom library shown in the table below.
Refer to Application manual (Command reference) for further information.

Table of SysCom library

Commands Function
SysComOpen Serial port open
SysComOpen2 Serial port open / configuration
SysComClose Serial port close
SysComSetSettings Serial port configuration
SysComPurge Serial port internal buffer clear
SysComRead Receiving data (Read)
SysComWrite Sending data (Write)

The following functions in SysCom library are not supported by HX-CPU.

- SysComGetSettings

- SysComSetTimeout

The maximum size that can be processed at one send / receive process is 4095 bytes. Execute the send / receive
processing in multiple steps, when sending / receiving 4096 bytes or more.

Sample program

A sample program for serial port is shown below. It is recommended to use ST language for communication
programming. When 1 is set in the variable test, then string data [02 31 32 33 0D] (STX 123 CR) in the variable
message is sent out from the serial port.

Variable declaration

PROGRAM PLC PRG

VAR
COM sample: COM Settings;
COM_sampleEX: COM SettingsEX;
message: STRING := '123'";
Result: DWORD;
Resultl: DWORD;
write out: UDINT;
test: INT;
Status: INT;
uchwyt: DWORD;

END VAR

Program

COM_ sample.sPort:=COM Ports.SYS COMPORTI1;
COM_sample.byParity:=COM Parity.SYS NOPARITY;
COM_ sample.byStopBits:=COM Stopbits.SYS ONESTOPBIT;
COM_sample.ulBaudrate:=COM Baudrate.SYS BR 19200;
COM_sample.ulBufferSize:=100;
COM_sample.ulTimeout:=10;
COM sampleEX.byByteSize:=8;
CASE Status OF
0:

uchwyt := SysComOpen (SYS_ COMPORT1, ADR (Result)) ;

IF Result = 0 THEN

Status := Status + 1;
END_IF

Resultl := SysComSetSettings (uchwyt,ADR(COM sample),ADR(COM sampleEX)) ;
IF Resultl = 0 THEN

Status := Status + 1;
END IF

IF test = 1 THEN
message:=CONCAT ('5S02"',message) ;
message :=CONCAT (message, '50d") ;
write out:=SysComWrite (uchwyt,ADR (message), LEN (message), 1000, ADR (Result));
test:=0;
END IF
END CASE
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|3.4 Global Network Variables

Any variables can be listed in global network variable list, which are sent to all other CPUs (max. 32 CPUs) in the
network with broadcast address of UDP/IP. Either port ETH 1/2/3 can be used.

How to configure?
Setting steps for sender CPU and receiver CPU are shown as follows.

[ CPU Sender ]
Right click on [Application] of send-CPU and choose [Network Variable List (Sender)].

) Untitled71
=[] Device (HX-CP1H1E)
= El] PLC Logic
) ":}Iﬂ 9{,- cut 4
: Copy
- 1 Paste
¥ Delete
Refactoring 4
= Properties...
‘J Add Object b | M Alarm configuration..,
TH VI addFolder... €} Application...
L _‘T Edit Object @ Data Server...
BY T crovjectwitn. %e Ut
= ) asic = :’_g Login External File...
E :E:pty) [<Em;ty>) @ Global variable List...
€ <Empty> (<Empty=) Image Poal...
c <Empty> (<Empty=) =2 Interface...
e <Empty» (<Empty =} H Network Variable List (Receiver)...
£ <Empty> (<Empty>) ‘a Network Variable List (Sender)...
£ <Empty> (<Emptys) T Persistent Variables. ..
K <Emotv> (<Emotv>) @ Sl

Network type: Choose [UDP].
Settings : Set port number and broadcast address.
Task: Choose any one task. The variables are sent at the end of a task cycle.

Add Network Variable List (Sender) B
Create a global variable listto send via a network sk e Sl g il @
“ {Useobject propertiesto edit settings)
Parameter Value Default value
| / Broadcast Adr. 2655.255.256.255
Network type: [UDP v] [ settings... |~

Listidentifier: 1

Example of Broadcast Adr.
[¥] ack variables IP address : 192.168.0.1

Tt chedksun Subnet mask : 255.255.255.0
Broadcast address in this case is 192.168.0.255

[] Acknowledgement

Cyclictransmission Interval: T#50ms
[] Transmit on change Minimum gap: T+20ms
[ Transmit on event Variable:

If existing old project is reused for HX and the port number is set as other number than 1202, be sure to set 1202. The
port number for network variable is fixed as 1202 in HX-CPU.
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List identifier: If more than 2 global variable list is configured, set a number in ascending order.

Cyclic transmission: Since variables are sent every task cycle, set interval time as same or bigger than cycle time
of configured task. If smaller time than task cycle is set, actual sending cycle is limited by task cycle.

Transmit on change: Variables are sent only if their values have changed; the Minimum gap can define a minimum
time lapse between transfers.

Transmit on event: Variables are sent while specified variable is TRUE. Be noted that it is not edge detection but
level detection.

Refer to online help of HX-CODESYS for further information.

After parameter settings of sender CPU are completed, create a file to export to receiver CPU by right mouse clicking
and choosing [Properties]-[Link to File]. Be noted that 255 bytes or more of STRING/WSTRING variable are not
available in network variables. Parameters of sender CPU can be edited in the tab [Network properties].

Parameters in properties can be modified in online mode, but new information is not downloaded to CPU when
changed. It is recommended to change the parameters in offline mode and then to download.

[0 Device (Hx-cP1H18)
=-[E PLC Logic
=Lk Application
e
m Libra &
F‘LC_ Copy Filename:

- Paste =
@ Task () Import before compile
= @ N X Delete @ Export before compile

Properties - MVL [Device: PLC Legic: Application] @

| Common ‘ {ink To File | Access control I Metwork variables I Build ‘

Cut

& Browse r
= m Basic (Basic) Refactoring 4

K <:Em|:lt¥'3'“| Properties. ..
<Empty =

Add Object r

<Empty=
Py Add Folder...

K
K
l: <Empty =
K
K

Edit Object

L LY [E

<Empty=

Edit Object With... ok | [ cancel | [ awnly
<Empty = e
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[ CPU Receiver]
The next step is configuration for receiving CPU. Right click on [Application] of Receive-CPU and choose [Global

Network Variable List...]. Be sure to check if Sender is properly set as configured list above.

[T Device (Hx-CP1H1E)

Configuration is completed for both send and receive-CPU.

= PLE Logic
=} Applicati
“‘; \Iﬁ;p— 4 cut J
Library _,
Copy
PLC_P
Paste
= @ Task x
Delete
P @ M g
E Refactoring 4
=[] Basic (Basic) |[= Properties... |:>
£ <Empty> i i || ;
p i Add Object A alarm configuration. .
K <Empty> ) Add Folder... £ Application...
£ <Empty> [ EditoObject [ Dataserver...
K <Empty> Edit Object With. .. S DUt
<Empty= | ,
z mpty> | e Login External File. ..
<Empty =
Pty mmpey=7 @ Global Variable List...
K <Empty> (<Empty:) -
Image Poal...
K <Empty> (<Empty>)
=0 Interface...
K <Empty> (<Empty =)
| H Metwork Variable List (Receiver)...
K <Empty> (<Empty>)
E chrnbre [<Fmmins “ Metwork Variable List (Sender)...

Add MNetworlk Variable List (Receiver)

==l

“ Create a global variable list received via a network
{Useobject propertiesto edit settings)

Name:

MWL

Task:

[MainTask - ]

Sender:

[Import from file v]

Import from file:
Cr¥test¥nvl.gvl

Add

[ Cancel

+ If any parameters of global variable list is changed, be sure to execute [Clean] or [Clean All] before login.

+ If 2 or more network variable lists are configured, be sure to set another [List identifier] in ascending order.

Properties - NVL [Device: PLC Logic: Application]

=

| Common I Link To File I Access control |N tw

Task:

Metwork type: LDP

MainTask

Listidentifier: 1

ork variabl

.

-

. [Buid_|

+ The maximum number of the usage of NVL is 32 in sum of Sender and Receiver.
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|3.5 OPC UA Server

HX-CPU supports OPC UA server function. OPC UA (Unified Architecture) is the newest specification of OPC based
on the technology used for Web service and this is data exchanging opened standard between each softwares does not
depend on vendors, programming language, operation systems or region. Adaptable scope of OPC UA is expanding
not only PLC, SCADA and HMI but also MES or ERP positioned as upper layer.

Client application established by using OPC UA standardized interface, it will be possible to reuse user software
system even for different controller vendors of several equipment without a lot of modification.

HX-CPU supports the following functionalities as OPC UA server.
Table 3.1 OPC UA Server function

No. Type Support
1 supported profile Micro Embedded Device Server
2 supported information model PLCOpen Information Model
ERP
OPC UA Client
= = -
< [ — Application
MES

HX OPC UA Server

Function

Figure 3.1 Information Models and OPC UA Server Functionality

Several technical documentation are available from OPC Foundation who is Spread promotion group and it can be
possible to get them from the following address.
https://opcfoundation.org/.
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(1) Configuration of HX-CPU side

Symbol configuration editor
Configure variable accessed by remotely from OPC UA client application using OPC UA server function on

[Symbol Configuration] editor.

If [Symbol Configuration] is not on device tree, select [Add Object]-[Symbol Configuration] by clicking

[Application].

= E Project -

=0 Device (HX-CP1H16)

- L[Appiicats J Symbol Configuration
3 O x
2 Copy
£g i "8 Remote accesssymbol configuration.
= T ¥ Delete
E é Refactoring »
E m Basic (Basi Properties... LETE
[ Modbus_g e 3 rm e [symbol Configuration
=) AddFolder... € Application... ™ include Comments in XML
[J" EditObject [ DataServer... I ¥ Support OPC UA Features I
Edit Object With. .. a; DUT... Client side data layout—]
% Logn External Fil...  compatibilityLayar | Check [Support OPC UA features]
Global Variable List... —_— o .
g S — @ Gum e e (This can be done later.)
=2 Interface...
“ Network Variable List (Receiver)...
@ nNetwork Variable List (Sender)...
T Persistent Variables. ..
H eou...
&) POU for implicit chedks...
4, Redpe Manager...
@ Redundancy Configuration...
I ® 2 Symbol Configuration...
Textlist... Add Cancel
& Trace...
Mﬁg Symbol C ion x| \
=5 Frofect E

Configuration of Remote accessing variable

= [ Device (HX-CP1H16)
= @l] PLC Logic
= Q Application

@ o
Library Manager
PLC_PRG (PRG)

View v [#¥ Build | (= Settines ~

Changed symbol configuration will be transferred with the next download or online change

. & |Symbel Configuration

Task Configuration
= @ MainTask
8] PLC_PRG

& @ Basic (Basic)

Symbals

| Access Rights | Maximal | Attribute | Type | Members | Comment |

#-[ [E] Constants
®-[] IoConfig_Globals

[Symbol Configuration] editor

\1 [Symbol Configuration] is added

/

Figure 3.2 [Symbol Configuration] editor

List of variable included in Application are shown at [Symbol Configuration]. Specify variable can be accessed

remotely.

B2 Symbol Configuration X

View -

Build Settings

Changed symbal configuration will be tran

Symbols

Acces:

+ |:| Constants
+-[] [2] 1oConfig_Globals

+.[] [E] PLC_PRG

B2 Symbol Configuration x

View - Build Settings -
Changed symbol configuration will be transferred with the next download or online change
Symbols Access Righ Maximal Attribute Type  Member
" " NT
| Specify variable | | Configure access right

Figure 3.3 Specifying Remote access variable

3-28
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It is possible to change access right of variable can be accessed remotely. Access right can be changed by each click
action. Default setting is read & write.

" g - .
r? Read only Write only* Read & write
. 1

Figure 3.4 Access right of variable

*Write only is not supported
Enabling OPC UA server function

Check [Support OPC UA Features] by double clicking [Setting] tab of [Symbol Configuration].
(It is check status already when it configured during adding [Symbol Configuration].)

B2 Symbol Configuration X

View - | [#¥ Build Settings -
Changed symbol configurat| <1> | Include Comments in XML r anline change
Symbals Include Mode Flags in XML te Type Members Comment
¥.[] [F] constants Support OPC UA Features
+-[] [E] IoConfig_Globa Optimized Layout -
= PLC_PRG Enable direct 1O Access
# var_1 G ] . ] INT

Figure 3.5 Enabling OPC UA server function

It will be possible to access specified variable from OPC UA Client Application by transferring the project to
HX-CPU after above configuration and project build operation.

(2) Connecting from OPC UA
The following example shows connecting OPC UA server of HX-CPU from Client Application.
Regarding to the operation, follow client application specification.

Uf Server URI: |opc.tcp://192.168.0.1

Figure 3.6 Connecting OPC UA server

If HX-CPU is executed reset warm while OPC UA clients monitor data of HX-CPU, OPC UA clients may need to
re-configuration because monitoring data of HX-CPU is stop.

There are cases that the port number needs to be specified in the URI depending on the client application.
opc.tcp://<IP address of HX-CPU>:4840

Make sure what is object of security protecting and take countermeasure for system configuration and
operation mentioned security protection as an example by user responsibility.
- Usage of certification function and regular review for program and data should be protected.
- Usage of security function for devices used in network system.
- Connecting protection with unspecified target by usage of specifying function for connecting target.
- Operation management protection by making limitation of key lock of device setting place or
user limitation.
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36 FTP

3.6.1 FTP Server

File read or write access (upload / download) of SD card or USB memory mounted on HX-CPU from PC connected
Ethernet, due to built-in FTP server function of HX-CPU. Active mode is necessary for FTP client. If the CPU
firmware version is older than 3.5.13.40, use the FTP client in active mode only. For 3.5.13.40 or newer, both active
mode and passive mode can be used.

Upload

pd

Download

Figure 3.7 FTP server function

3.6.2 FTP Server Configuration
Configure several parameters related FTP server on [PLC Parameters] of [Device] Configuration window.

(7] Device x| -
Communication Settings Parameter [ Tvpe [ Walue | Default Walue [ Unit | Description |
®-[aLAN
Applications #-L3 NP
=L FTP
e @ FTP server Enumeration of BYTE Disable Disable Set enable if FTP server function is used
@ Fort number Enumeration of BYTE ETH1 ETH1 Choose port number for FTP server
Files @ Access Media Enumeration of BYTE USB memary USB memary Choose USB memory or SD card
@ User Name STRING ‘ftpuser’ ‘ftpuser’ Enter user name of FTP server
log @ Password STRING ‘ftpuser’ ‘ftpuser’ Enter password of FTP server
# Stop switch definition Enumeration of BYTE Reset warm Reset warm Stop switch definition
.. # Reset all outputs in STOR Enumeration of BYTE Ves Ves All outputs are resetin STOP by hardware
# Battery error detection Enumeration of BYTE Enable Enable Set disable if battery is not used
A # 1/0 config error detection Enumeration of BYTE Enable Enable Set disable to ignore 1/ config eror in ERR LED and 7-55G display
# Program up/download by USE memory Enumeration of BYTE Disable Disable Setenable to use the function of user program to up/download by USE memory

Users and Groups

PLC Parameters

PLC /0 Mapping

Task deployment

Status

Information

Figure 3.8 FTP server configuration

FTP server: Configure Enable when to use FTP.
Port number: Select communication port using for FTP. (ETH1/ETH2/ETH3)
Access Media: Sclect access target device. (USB memory/SD card)
If media is not mounted specified access target, login will not be accepted.
User Name: Configure user name for login. (Byte character alphabet or number less than equal 32 characters)
Small alpha character, number and _(under score bar) can be accepted, first character can't be number.
Default setting: ftpuser
Password: Configure password for login. (Byte alpha character or number 4 to 32 characters)
Usable character is byte character or special character. However, " [ ¥ § can't be used.
Default setting: ftpuser
Number of connections: 1 connection.
Timeout: HX-CPU logout from FTP server as timeout when 5 minutes has passed while HX-CPU is in an idle state

during login.



Chapter 3

Communication I/F in CPU

3.6.3 List of FTP Commands
Usable command list is shown in below.

Table 3.2 Usable command list

Command Function

ascii Set file transfer mode to ASCIIL.

binary Set file transfer mode to binary.

bye Disconnect connection between server and exit client.

cd Change working directory of server.

close Disconnect connection between server.

delete Delete specified file of server.

dir Show detail list of server files and directories.

get Transfer file of server into local host. [download]

led Change local working directory.

Is Show list of server files and directory.

mdelete Delete multiple files of server.

mdir Transfer detail of multiple files and directories into local file.
mget Transfer multiple files of server into local host. [download]
mkdir Make working directory onto server.

mls Transfer several files in the several files and directory into local file.
mput Transfer specified multiple local file into server. [upload]
open Connect specified server.

prompt Switch interactive mode. Toggling mode every sending command.
put Transfer specified local file into server. [upload]

pwd Display current working directory of server.

quit (same as bye)

rename Rename file name of server.

rmdir Delete working directory of server.

type Display current file transfer mode.
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3.6.4 FTP Command Detail

[ascii]
Format: ftp> ascii
Function: Set file transfer mode to ASCII.
[binary]
Format: ftp> binary
Function: Set file transfer mode to Binary.
[bye]
Format: ftp> bye
Function: Exit ftp.
[cd]
Format: ftp> cd [directory]
Function: Change working directory to specified directory by [directory].
It is not possible upper directory from logged in directory.
[close]
Format: ftp> close
Function: Disconnect connection between FTP server.
[delete]
Format: ftp> delete [file]
Function: Delete specified file.
[dir]
Format: ftp> dir (([directory]) (local file))
Function: Display detail list of server file and directory.
Save this list into file by specified [(local file)].
[get]
Format: ftp> get [file] ([local file])
Function: Transfer file of server to local. [download]
It is possible to specify transferring local file name.
[lcd]
Format: ftp> lcd [local directory]
Function: Change local working directory.
[1s]
Format: ftp>Is
Function: List all file in current directory.
[mdelete]

Format: ftp> mdelete [file 1] ([file 2] **)
Function: Delete multiple files of server.
If interactive mode set off by prompt command, all specified files can be deleted

without confirmation.
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[mdir]
Format: ftp> mdir [file 1] ([file 2] --*) [local file]
Function: Transfer multiple files and directories to local file.
[mget]
Format: ftp> mget [file 1] ([file 2] --)
Function: Transfer multiple files of server to local host.
If interactive mode set off by prompt command, all specified files are transferred without
confirmation.
[ mkdir]
Format: ftp> mkdir [directory]
Function: Make directory on server.
[mis]
Format: ftp> mls [file 1] ([file 2] --*) [local file]
Function: Transfer multiple files and directory list to local file.
[mput]
Format: ftp> mput [file 1] ([file 2] --*)
Function: Transfer specified files to server.
If interactive mode set off by prompt command, all specified files are transferred without
confirmation.
[open]
Format: ftp> open [host]
Function: Connect server specified IP address or host name.
[ prompt]
Format: ftp> prompt
Function: Change interactive mode. Toggling mode every sending command.
[put]
Format: ftp> put [local file] ([server file])
Function: Transfer specified file to server.
If server file is specified, transfer file with specified file name.
[quit]
Format: ftp> quit
Function: Exit ftp.
[rename]
Format: ftp> rename [file] [new file]
Function: Change file name of server.
[rmdir]
Format: ftp> rmdir [directory]
Function: Delete directory of server.
[type]
Format: ftp> type [type]
Function: Display current file transfer mode. It is possible to change file transfer mode by specifying.
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3.6.5 Exclusive Control of File Access
Exclusive control by POU is necessary if conflicting file access is occurred between FTP server function and POU.
In that case, control the file exclusively with indicating file access status by POU.

Table 3.3 Exclusive file access control for each file

Exclusive file access control File access by POU
for each file Read Write
Read Not necessary Necessary
FTP command ;
Write Necessary Necessary

3.6.6 SFTP Server Configuration
SFTP server has been supported since CPU firmware version 3.5.16.25. Configure several parameters related SFTP
server on [PLC Parameters] of [Device] Configuration window.

[f] Device x
Communication Settings Parameter Type Walue  DefaultValue Unit  Description
+-[d LAN
Applications + 3 TP
Backup and Restore e
=- [ sFTP
Files & SFTP server Enumeration of BYTE Disable Disable Set Enable if SFTP server function is used
% ETH1 Enumeration of BYTE Disable Disable Set Enable if ETH1 port is used
Log & ETH2 Enumeration of BYTE Disable Disable Set Enable if ETHZ port is used
& ETH3 Enumeration of BYTE Disable Disable Set Enable if ETH3 port is used
PLC Settings @ Port number STRING 20022 ‘20022 Port number
@ User Name STRING ‘sftpuser’ 'sftpuser’ Enter user name of SFTP server
PLC Shell @ Password STRING ‘sftpuser’ 'sftpuser’ Enter passward of SFTP server
+ - | DNS
ReseRdiEs # Stop switch definition Enumeration of BYTE Reset warm Reset warm Stop switch definition
Access Rights # Reset all outputs in STOP Enumeration of BYTE fes fes All outputs are rezetin STOP by hardware
4 Battery error detection Enumeration of BYTE Enable Enable Set Disable if battery iz not used
Symbol Rights # 1/O config error detection Enumeration of BYTE Enable Enable Set Disable to ignore IO config error in ERR. LED and 7-5EG display
% TimeZone Enumeration of BYTE uTc utc Time difference to UTC

Figure 3.9 SFTP server configuration

SFTP server: Configure Enable when to use SFTP.

ETH1: Configure Enable when to use ETH1 for SFTP.

ETH2: Configure Enable when to use ETH2 for SFTP.

ETH3: Configure Enable when to use ETH3 for SFTP.

Port number: Port number 20022 is used for SFTP (fixed).

User Name: Configure user name for login. (Byte character alphabet or number less than equal 32 characters)
Small alpha character, number and (under score bar) can be accepted, first character can't be number.
Default setting: sftpuser

Password: Configure password for login. (Byte alpha character or number 4 to 32 characters)
Usable character is byte character or special character. However, * ? can't be used.
Default setting: sftpuser

Make sure what is object of security protecting and take countermeasure for system configuration and
operation mentioned security protection as an example by user responsibility.
- Usage of certification function and regular review for program and data should be protected.
- Usage of security function for devices used in network system.
- Connecting protection with unspecified target by usage of specifying function for connecting target.
- Operation management protection by making limitation of key lock of device setting place or
user limitation.
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|3.7 NTP Client Function

NTP client function getting clock information from NTP (Network Time Protocol) of network is available with
HX-CPU.

It is also possible to set clock information of HX-CPU Calendar Clock IC by getting clock information from NTP
server. Get clock information when start RUN, it can be possible to set 1 minute to 1440 minute (24 hours) interval
and to get clock information by specified cycle.

NTP server

Get clock information

HX-CPU

Figure 3.10 NTP Client function

Table 3.4 Specification of NTP client

Iltems Specification
Communication protocol SNTP (Simple Network Time Protocol)
Getting cycle Start RUN timing, User configuration (00:01-24:00)
Collected clock data Year / Month and date / Day / Hour / minute / second
(data type: DATE _AND TIME)
Refresh getting interval Refresh by calendar time clock IC

It is possible to get NTP status by using dedicated function block (GetNTPstatus). ExecNormal of GetNTPstatus turn
TRUE by getting clock data correctly, therefore if clock data is used in user program, use it after confirming
ExecNormal of GetNTPstatus turns TRUE.

If NTP client function is used, use it after setting time zone. Configuration is done by dedicated function block
(SetTimeZonelnformation). Refer “System clock command” of HX Application Manual [Command reference
edition] for further detail information.
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Configuration Method

[Device] window appears after selecting [Edit Object] by double clicking or right clicking [Device (HX-CP...)] on
Device tree. Select items of [NTP] by double clicking [PLC Parameters] tab.

=3 Project el

=[] [pevice (Hx-cPiH1E)

=&l PLC Logic
=13 Application

Library Manager

PLC_PRG (PRG)
= @ Task Configuration

= @ MainTask

& PLC_PRG

=g VISU_TASK

#5 webvisualization
@ Visualization
+ ﬂi Basic (Basic)

@ VisuElems. Visu_Prg
= Visualization Manager

Parameter Type Value Default Value Unit  Description
+[ 4 LAN
=4 NTP
@ NTP function Enumeration of BYTE Disable Disable Time data is taken from NTP server and written on RTC
@ Port number Enumeration of BYTE ETH1 ETH1 Choose port number for NTP server
@ Logical port number STRING 123 123 Logical part number
# Spedfied by Enumeration of BYTE IP address IP address Choose IP address or Host name to specify NTP server
@ IP address or Host name STRING '0.0.0.0° 0.0.0.0" Enter IP address or Host name
@ Access cyde WORD(1..1440) =] &0 min, Set time to access NTP server
@ Timeout BYTE(1..255) 10 10 sec Set timeout value
@ TimeZone Enumeration of BYTE uTC uTC Time difference to UTC
+-[3 FTP
& Stop switch definition Enumeration of BYTE Reset warm Reset warm Stop switch definition
@ Reset all outputs in STOP Enumeration of BYTE Yes Yes All outputs are reset in STOP by hardware
@ Battery error detection Enumeration of BYTE Enable Enable Set enable if battery is used
@ 1JO config error detection Enumeration of BYTE Enable Enable Set disable to ignore 10 config error in ERR.LED and 7-...
# Program up/download by USB memory Enumeration of BYTE Disable Disable Set enable to use the function of user program to up/d...

Table 3.5 Configuration Items of NTP client

Iltem name Contents Setting range
NTP function Select valid or invalid getting clock information from NTP Disable / Enable
server.
Port number Select communication port getting clock information. ETHI1 /ETH2 / ETH3
Logical port number Set port number using for NTP server connection. 123
(Not changeable)
Specified by Select specifying method of NTP server. IP address
(Fixed IP address)

IP address or Host name

Specify NTP server.

XXX XXX XXX XXX

Access cycle

Set time interval of clock information.

1 to 1,440 (unit: minute)

Timeout

Set detecting time of timeout.

10 (unit: minute (fixed))

TimeZone

Specify time zone.

UTC-12:00 to UTC+12:00
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|3.8 EtherNet/IP Scanner

The EtherNet/IP scanner (master) function is supported from CPU firmware version 3.5.16.22.

3.8.1 Configuration

Select [Add Device...] in the right-click menu of [ Add Device ==
[Device]. Specify [Ethernet] in [Add Device] Name:
. . . Action:
window and click [Add Device] button. ) i
@ Append device (™) Update device
Device:
’ - 7 x Vendor: [<NI vendors: -
=5 Froject El Name ndor version il
| #-[f) Miscellaneous
=] |Device (HX-CP1H1€
‘% Cut =@ Fieldbusses A
= @1] PL.C Logic Copy +ean CANbus 1
=1} Applicati +. g EtherCAT
Paste L
m Librar =--HP Ethernet Adapter
PLC P ¥ Delete [ Ethernet 35 - Smart Software Solutions G 3.5.8.20
5 @ Taskd [ Properties... o= EtherNet/IP
e 2 [— . +--4e Modbus -
M L= oup by category
E ) AddFolder... [] DisNay all versions (for experts only)
+ m Basic (Basic) | Add Device. .. [C] Display outdated versions
A Update Device... Information: MName
" Edit Object [ name:Bthernet
Vendor: 3 - Smart Software 5 + m Miscellaneous
Categories\Ethernet Adapter,
=-[f Fieldbusses
Append selected dewce as last chil
Device +--¢aN CANbus
&  (You can select anotir target n —
+-pep EtherCAT
\ =--HE Ethernet Adapter
NI -

With [Add Device] window opened, click [Ethernet] in the device tree. Then available devices will be shown in [Add
Device] window. Select a scanner device that corresponds to your CPU model in [EtherNet/IP]-[EtherNet/IP
Scanner] and click [Add Device].

|Strin|;| for a full text search | Vendor

Mame

= ﬁ Fieldbuses
=+ == EtherMet/IP
+ = EtherMet/IP Local Adapter
= == EtherMet/IP Scanner
ﬂj EtherMet/TP Scanner
1 |Hx-cP1H16 EtherNet/tP Scanner
[ Hx-CP1H18M EtherNet/IP Scanner

Choose Ethernet port for EtherNet/IP. After communication between PC and HX-CPU configured, click [...] button
and select Ethernet port for EtherNet/IP.

[] Ethernet x

General
Interface:

Status .
@ Use Operating System Settings
Information Change Operating System Settings
IP address 192 . 168 . 10 . 1
Subnet mask 255 , 255 . 255 . 0
Default Gateway a .0 .0 .0
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Network Adapters @

Interfaces:

Mame Description IP Address
o 1270041
ethd 192.168.2.1

el 1921680 Choose Ethernet port to be used.

eth? 192.168.1.1

IP address 192 168 . 0 1
Subnet mask 265 256 285 0
Default Gateway o .0 .0 .0
MAC- Address: ALOTBE0EATTD

Right click on [EtherNet/IP Scanner] and choose [Add Device]. The available devices are shown in [Add Device]
window. Choose adapter device according to your system configuration and click [Add Device] button.
=[] Device (HX-CP1H1E)
=-Ell] PLE Logic
=1} Application
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=38 ENIPScannerlOTask
@I H¥_CP1H16_EtherMet_IP_Scanner.IOCyde
EMIPScannerServiceTask
@ HX_CP1H16_EtherMet_IP_Scanner.ServiceCyde
MainTask
H pLC_PRG
+ ﬂj Basic (Basic)
= ﬂj Ethernet (Ethernet)
= ﬁ H¥_CP1H16_FEtherMet_IP_Scanner (HX-CP1H16 EtherMet/IP Scanner)
@ [nu_EP1 (NUEPT)

- &
=&

If actual adapter are physically connected, it is possible to search the devices from the network if communication
between PC and HX-CPU has been already configured according to section 2.7. Right mouse click on [EtherNet/IP
Scanner] and choose [Scan For devices]. Click [Copy All Devices to Project] to complete. If EtherNet/IP EDS file of the
adapter is not installed, right device name is not shown in the Scan Device dialog. Be sure to obtain the EDS file and install it to
HX-CODESYS in advance in the menu [Tools]-[Device Repository].

Set the IP address in [PLC Parameters] window. If you set it from Ethernet device editor, it will not work properly.
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3.8.2 EtherNet/IP task

When an EtherNet/IP Scanner is added to the project, a task [ENIPScannerIOTask] for executing I/O communication
and a task [ENIPScannerServiceTask] for executing service communication are automatically generated.

= @ Task Configuration

= @ ENIPScannerIOTask

@ H¥_CP1H16_EtherMet_IP_Scanner.IOCyde
EMIPScannerServiceTask
@I H¥_CP1H16_EtherMet_IP_Scanner. ServiceCyde
MainTask
H] pLC_PRG

- &
- &
Configure priority, task cycle and watchdog same as a normal task configuration.

£ ENIPScannerIOTask X
Configuration

Priority { 0..31 ): |':'

Type

|C?clic v| Interval (e.g. t£200ms) |1|:| ms
Watchdog

[]Enable

Time (e.g. t#200ms) ms

Sensitivity
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|3.9 PROFINET Controller

The PROFINET Controller (master) function is supported from CPU firmware version 3.5.16.23.

3.9.1 Configuration

Select [Add Device...] in the right-click menu of ] Add Device ==
[Device]. Specify [Ethernet] in [Add Device] Name;
. . . Action:
window and click [Add Device] button. ) _ i .
@ Append device () Update device
Device:
. ——— Vendor: [<NI vendors:> i
=15 Aroject El Name ndor Version -
£ m o T L | #-[f Miscellaneous
== 3{3 Cut = ﬂj Fieldbusses L
= @1] PL.C Logic Copy +.-€aN CANbus 1
=17 Applicati * pafi EthercAT
Paste
m Librar =.-HB Ethernet Adapter T
pc p| 7o Delete (F Ethernet 35 - Smart Software Solutions G 2.5.8.20
5 @ Taskq = Properties... * o= EtherNet/IP
N = [ , +--met Modbus <
& Me el L= oup by category
E ) AddFolder... [] DisNay all versions (for experts only)
+ m Basic (Basic) | Add Device. .. [7] Display outdated versions
L Update Device... Information: MName
" Edit Object [ Name:Bghermet
= 3] - Smart Software 5of | |+ m Miscellaneous
Categories\Ethernet Adapter,
= ﬂj Fieldbusses
Append selected dewge as last chil
Device +-caN CANbus
#®  [Youcan select anothr target n -
+-pep EtherCAT
\ = H@} Ethernet Adapter

e ]

With [Add Device] window opened, click [Ethernet] in the device tree. Then available devices will be shown in [Add
Device] window. Select a PN-Controller device whose Vender is “Hitachi Industrial Equipment Systems Co., Ltd.” in
[Profinet IO]-[Profinet IO Master] and click [Add Device].

|String for a full text search | Vendor | <all vendors:>

Mame Vendor

= ﬂj Fieldbuses
+ - = EtherMet/IP
+ ﬁ Home&Building Automation
+ - N Modbus

= ¥ Profinet IO
+ - 7 Profinet 10 Device
= % Profinet 10 Master
m PN-Controller Hitachi Industrial Equipment Systems Co, ,Ltd.
ﬁ PM-Controller 35 - Smart Software Solutions GmbH
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In PN-Controller device editor, there are fields “Cable length” and “MAU type”. Please note that the values are not

for setting but only for checking the real values.

Port Data

Port-001

Choose Ethernet port for Profinet. After communication between PC and HX-CPU configured, click [...] button and

Peer stationfport |

Cable length

| |

select Ethernet port for Profinet.

-] Ethernet x

MAU type |

General

Status

Infarmation

Interface:

(@ Use Operating System Settings
Change Operating System Settings

— 1P address (192 . 168 . 10 . 1 |
| Subnet mask |255 . 255 . 255 . 0 |
DefaultGateway | 0 . 0 . 0 . 0 |

ﬁ

Interfaces:

Marme Description IP Addrezs
la 1270041
ethd 192.168.2.1

192.168.0.1

Communication I/F in CPU

Choose Ethernet port to be used.

IF address it

o
ra
=

Subnet mask 265 255 285 . 0
Default Gateway 1} 1] 1} 0

MAG-Address: ALITBB:06:A 170
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Right click on [PN-Controller] and choose [Add Device]. The available devices are shown in [Add Device] window.
Choose a slave device according to your system configuration and click [Add Device] button.
=[] Device (HX-CP1H1E)
=&l PLC Logic
=} Application
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
~-g& MainTask
] PLC_PRG
=58 Profinet_CommunicationTask
@ PM_Controller, CommCyde
2 Profinet_IOTask
+ m Basic (Basic)
= ﬁ Ethernet (Ethernet)
= ﬁ PM_Contraller (PMN-Controller)
= KD {wa_pn (wa-en)
[l Drive_Object DO_ (Drive Object (DOY)

If actual slave are physically connected, it is possible to search the devices from the network if communication
between PC and HX-CPU has been already configured according to section 2.7. Right mouse click on
[PN-Controller] and choose [Scan For devices]. Click [Copy All Devices to Project] to complete. If Profinet GSDML
file of the slave is not installed, correct device name is not shown in the Scan Device dialog. Be sure to obtain the
GSDML file and install it to HX-CODESYS in advance in the menu [Tools]-[Device Repository].

When using [Scan For devices] configuration, the idnetification data of the slave device can be set in Scan Devices
window. Specify Station Name, IP address, Subnet Mask, Gateway and click “Set Name and IP” button.

Scan Devices O X

Scanned Devices

Device name Device type |D number MAC Address |P Address Subnet Mask Gateway
The identification data is not availshle. Gheck the 1P address. | Wendar-ID: 00024, Product-I0: 00313 rror: 4 valid IP is required ACHLITE0A 13

18&M Auto-IP <-- --> Reset Blink LEDI Set Mame and IIE ID Show only unnamed stations [ Show differences to project

L

Set the name and IP address,

Scan Device Install Missing Descriptions... Gl
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3.9.2 Profinet task

When an PN-Controller is added to the project, a task [Profinet 10Task] for executing I/O communication and a task
[Profinet CommunicationTask] for executing service communication are automatically generated.
= Lu@ Task Configuration
=38 MainTask
& PLC_PRG
=38 profinet_CommunicationTask
@ PMN_Controller. CommCyde
% Profinet_IOTask

Configure priority, task cycle and watchdog same as a normal task configuration.

g Profinet_IOTask x

Configuration

Priority { 0..31 ) |1

Type

|C‘:"I|i'2 V| Interval (e.g. t£200ms) |1 ms
Watchdog

[ ]Enable

Time (e.g. t£200ms) ms

Sensitivity

The send cycle is configured by “Send clock(ms)” and “Reduction ratio” in the slave device editor. Please note that
the guaranteed minimum cycle is 4 ms.

Communication
Send clock {ms) 1 w ‘Watchdog {ms) 12 =
Reduction ratio 4 w WLAMN ID 0=
Phase = ~
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|3.1O Touch Panel Communication

This section explains how to connect with Pro-face touch panel manufactured by Schneider Electric (formerly Digital
Electronics Corporation).

First, add a Symbol Configuration object in order to specify the variables to be transferred between the touch panel
and HX-CPU. Right-click [Application] and select [Symbol Configuration] under [Add Object]. [Support OPC-UA
features] is enabled because this object also serves as the OPC-UA server function setting. If you do not use the
OPC-UA server function, disable it and then click [Add]. The communication with the touch panel works even when
this setting is enabled.

Add Symbol Configuration ¥
[0 Device (Hx-CP1H18)
=-Blll PLC Logic
=, = LI}
@) toer) % Cut Create a remote access symbol configuration.
PLC_PA Copy
=@ :;sk Paste
B
8 # Delete Name
= [ Basic (Basic) Refactaring 3 5ymbol Configuration:
E  <Empty>
£ <Empty> 2 Properties... [] Include comments in XML
K <Empty> [|::) Add Object r Alarm Configuration... [] Support OPC UA features
K <Empty> () Add Folder. € Application..
K <Empty> |3 Edit Object BZ  Data Sources Manager..
L <Empty> Edit Object With... ?¢ DUT.
K <Empty> . Client Side Data Layout
£ <empty> |5 Login External File...
b Emptys ) @ Global Variable List.. O Compatibility Layaut
mpty Delete application from device
K <Empty> Image Peol.. (® Optimized Layout
K <Empty> = Interface...
@ MNetwork Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables.
& POU..
& POU forimplicit checks...
M, Recipe Manager.
@  Redundancy Configuration.
"2 Symbol Configuration...
- = i

Press the build button if no symbol (variable name) is displayed.

B2 Symbol Configuration X
View - Build | (2 Settings = Tools +

1 Execute "Build" command to be able to select variables (you need an error-free build). Details...

Changed symbol configuration will be transferred with the next download or online change

Symbols  Access Rights Maximal  Attribute  Type Members Comment

Select the variables to be transferred with the touch panel after the variable names are displayed.

®2 Symbol Configuration X
View ~ Build | Settings ~ Tools +

1'There are 6 configured variables which are not referenced by the IEC code. Reading and writing to them may not have the desired effect

1'There are & configured 10 variables which will not be updated, as they're not used in the project. Either used them in the IEC code, or co

Changed symhbaol configuration will be transferred with the next download or online change

Symbols Access Rights Maximal  Attribute  Type Members Comment
+-[] |E] Constants
H-[F IoConfig_Globals
= IoConfig_Globals_Mapping
# Lamp0 K™ S BOOL _16_Digital_Output: ™
# Lampl K™ S BOOL _16_Digital_Output :
# Lamp2 K™ S BOOL _16_Digital_Output :
# Sensord " " BOGL _16_Digital_Input : ~ External I/O
# Sensorl " " BOOL _16_Digital_Input :
# Sensor2 " " BOOL _16_Digital_Input :
= PLC_PRG :
# EmergencyStop £ £ BOOL
# MaxLimit K™ S INT
# MinLimit * * T >~ Local variables
% PB1 £ " BOOL
% PB2 £ " BOOL
# PB3 £ £ BOOL J




Chapter 3 Communication I/F in CPU

When you log in to the CPU or execute [Build] - [Code Generation], a file "<ProjectName>.Device.Application.xml"
is created in the project folder.

D sample.project.~u

D sample.Device.Application.xml
® sample.project

| | sample-10149582-GLOBAL.opt
D sample-AllUsers.opt

Next, configure the touch panel side. Start GP-Pro EX and open a new or existing project.

= Welcome to GP-Pro EX

- 7 @ New
WE{ !;:-!'-
() Cresate Project From Sample
EZA0—54 MEEY )L _QVGA P s
EZR0)—54 Mam L 7L _VGApr
75— LR TS prx
FEAEPFS - LEERFRTEE_ 05 v
, }‘1
» { “"
/
b iy

In Device/PLC settings, select "CoDeSys Automation Alliance" as Manufacturer and "CoDeSys V3 Ethernet" as

Series as shown in the following screenshot. Please note that "CoDeSys Ethernet" in the selection of Series is different
from "CoDeSys V3 Ethernet".

Then click [Communication Settings].

# Welcome to GP-Pro EX

Device/PLC

1l 7
GeP-Pro) « Number of Devices/PLCs |1 g

DevicelPLC 1

Manufacturer | CoDeSys Automation Alliance ~

Series CoDeSys V3 Bthemet

Port Ethernet (TCF)
Refer to the manual of this Device/PLC
Becent Device/PLC

4 »‘ [] Use System Area Device Information
N
(SN

Back (B) I Communication Settings I Mew Logic Cancel
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Click [Device/PLC1].

El System I*Hl
Peripheral List  List of Device/PLC Management Addresses

Device/PLCH

Manufacturer :CoDeSys Automation Alliance
Series :CoDeSys V3 Ethernet

Click the icon to the right of the device name (PLC1).

=l System |
Device/PLC
Add Device/PLC  Delete Device/PLC
Device/PLC 1
Summary Change Device/PLC
Manufacturer |CoDeSys Automation Aliance Series  |CoDeSys V3 Ethemet | Fort |Ethemet (TCP) |
Text Data Mode Change
Communication Settings
Port Na. 1024 = Aute
Timeout 10 > [sec)
Retry 0 =
\wait To Send 0 7 (ms) Default

Device-Specific Settings

Allowsble Number Add Device
of Devices/PLCs 16

Add Indirect
Mo. Device Name Settings Device
—
& 1 |PLCt | (1| | Node Name for) Address=Use Tep/Ip=0FF Node IP i
e

Check [Use Tag Data] and click [New].

#* Individual De

PLC1

PLC Settings

Mode Name (or) Add

[] Use Tepllp
IP Address

Fort No. LY -

[] Use User Management
User

Password o)

Gateway Settings
[] Cennect via Gateway

IP Address 0. 0. 0. 0

Part No. 1217 =

Tag Data

Use Tag Data

Default

QK {Q) Cancel
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Click [Import].

Tag List = ]

Tag Data Name |

Datatype |<All> v| Usage [<A> v geiis

Tag  Datatype Scope

Name Data type

Cor

Click [Browse] and select the "<ProjectName>.Device.Application.xml" file generated by HX-CODESYS. Click
[OK] after the list of the variables is displayed as shown below.

Tag Import — (m)

Select File [C¥Users#10148582% Documents¥sample. Device Application xml | [ Browse I

Tag  Datatype Scope

Name Datatype ~
ApplicationsloCenfig_(Globals_Mapping
Lamp0 BOOL
Lamp1 BOOL
Lamp2 BOOL
Sensorl) BOOL
Sensarl BOOL
Sensor2 BOOL

ApplicationsPLC_PRG

EmergencyStop BOOL

MaxLimit INT

WinLimit INT

PB1 BOOL

PBE2 BOOL

PB3 BOOL v
Select  Unselect  SelectAll Unselect All

FlogFile  [C¥Users¥10143582%0neDrive - Hiachi Group¥ 41 42 h%20220308-141806 himi Browse. Filter ClezrFilier

oK Cancel

Set the IP address of the HX-CPU and the setting completes.

#* Individual De

PLC1

PLC Settings

Node Name (o) Address

Use Tepllp

P Address 2 tee 0

Port No. 11740 £

[] Use User Management
User

Password Foa)

Gateway Seftings
[] Connect via Gateway

IP Address 0. 0. 0. 0
Part No. 1217 -

Tag Data

Use Tag Data
TagData01 ~

New Edit

Default

0K {0) Cancel
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Chapter4 Communication Modules
|41 CPU Link Module

4.1.1 Overview

CPU Link System is the network of CPU Link modules connected in loop topology. Common memory called link area
is read or written by each CPU in the network. Link area in each CPU is defined as Global Variable List (GVL)
with %M address and shared by all the CPUs.

GVL is added by right-clicking on [Application] shown below.

Devices * o X
=] Frafect =
=[] Device (HX-CPiH15)
=B pLC Logic
=1} | Application
4 cut
m Library M By
Coy
[5] Pc_pPre =
Paste
= @ Task Cor|
Delete
= @ Main] X Dele
@ f Refactoring 3

=[] Basic (Basic) Properties...

L <Empty> (<I ] Add ObJECt - Alarm configuration...

K <Empty> (<) (=) add Folder.. Application. ..
<Empty> (<l
K <Empty> ( Edit Object @ Data Server...
£ <empty> (<' Edit Object With. .. % DUT...
E  <Empty= (<l
Pty ﬁ LUgln External File...
K <Empty> (<hog -
|(‘ Global Variable List. ..
E <Empty > (<Empty>) ; Padd
mage Fool...
E  <Fmntvs (<Fmntes) g

4.1.2 Configuration Link Parameter
Add [EH-LNK] device to the device tree in advance. Double-click [EH-LNK] and set [Offset address of writing area]
(Writing area %MW offset address) and [Size of writing area].

H EH LMK X -
| EH-LNK Parameters Wirite Parameters

EH-LNK IfO Mapping Parameter Type Current Value Prepared Value  Value Default Value Unit  Description

@ LINK area %MW-address
Status
@ Offset address of writing area

F= R}
o o o

Information @ Size of writing area

- Allowed range of values are shown below. HX-CODESY'S does not detect error if the value is out of the range.

- Offset address of writing area : 0 to 1023

- Size of writing area :0to 1024

(Since the consistency between above two parameters cannot be checked by HX-CODESYS, invalid values, for

example [offset address of writing area] is 1023 and [Size of writing area] is 1024, can be set. In that case, CPU

detects an error and outputs error message in the CPU log.)

If PLC settings are set as follows, received link data might not be correct because 1/O refresh timing and link
refresh timing are not synchronized when CPU is in stop mode.

- Update 10 while in stop : Disable

- Behaviour for outputs in Stop : Execute program

When an EH-LNK or EH-FLN2/3 device is added, LINK_FLNET TASK and RefreshLinkData or
RefreshFInetData objects are automatically created. Do not change these object names. The default task priority is
6. If it is set higher than 4, the receiving operation may be delayed on Ethernet or serial communication. For
details, refer to section 2.3.
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Configuration example

The following figure is an example of 3 CPUs. Each CPU has own writing area in the LINK area, which must not be
overlapped. Writing area for a CPU is reading area for the other CPUs.

P |cC|L P |lcC|L P |lcC|L
w | P |I W | P I W | P I
R [ U (N R [|uU|(N R [|uU|(N
1 |K 2 | K 3 |K
%MWO Y %MWO %MWO
C_:PU1 400 words CPUL3
%MW399 Write Area Read Area CPU1,2
0 Y %MW399 — Read Area
%MWA400 %MW400 CPU2
CPU2,3 Wirite area 300 words
Read Area %MW699 Y %MWG699 _
%Mw700 | CPULS3 %Mw700 | CPU3
Read Area Write Area 324 words
%MW1023 %MW1023 %MW1023 —
CPU1 CPU2 CPU3
Writing area %6MW-address (Write area %MW address) 0 400 700
Writing area size (Write area size) 400 300 324

In one CPU Link module is used per CPU, the address of LINK area is from %MWO0 to %MW1023. Addresses when
several LINK modules used are shown in the table below. The address is NOT depending on mounted slot number but
the number of LINK modules.

LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
From %MWO %MW1024 %MW2048 %MW3072 %MW4096 %MW5120 %MW6144 %MW7168
To %MW1023 %MW2047 %MW3071 %MW4095 %MW5119 %MW6143 %MW7167 %MW8191
» LINK-1: %MWO to %MW1023
|_’ LINK-2: %MW1024 to %MW2047
Power C [D|L|(D|D]|L
Supply| P ]l |
U [16[ N [16(16( N
K K
0o 1 2 4
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4.1.3 Declaration of Link Variable

If new variable is declared, [Auto Declare] dialog appears. For variables for LINK, put %MW address at address field
and choose [VAR_GLOBAL] in scope field. Then this declaration will be added in GVL.

Auto Declare ==
Scope: MName: Type:
| VAR_GLOBAL -|| wTest_inko WORD -
Dhject: Initialization: Address:
| GuL [Application] - | (] | FaMwo
Elags: Comment:
[ consTANT i
[C]RETAIN
[T PERSISTENT -
QK ] [ Cancel
@ GYL
= 1 VAR GLOBAL
z wTest link0 AT $MW0: WORD:

3 EHD VAR

In POU, prefix “GVL ." is necessary for example “GVL .wTest_1inkQ”.

If CPU Link module is not used, variables with %M addresses can be used as general registers.
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Byte order

If EH/EHV-series, EHV+ series and HX series are used in one Link network, byte data is swapped because byte order
and addressing rule are different in each series of CPU.

If 4-word data is stored in the link area as shown in the mapping below, BYTE, DWORD and LWORD data are seen
as follows.

Link area mapping

Word address Data
0 0x1234
1 0x5678
2 OxAABB
3 0OxCCDD
4
5
1022
1023
Data format
EH/EHV EHV+ HX
Address - Data Address - Data Address - Data
Binary Dec. Binary Dec. Binary Dec.
X | bit 0 of word 0 LO 0 4 %MX1.0 0 4 %MX0 .0 0 4
bit 1 of word 0 L1 0 %MX1 .1 0 %MXO0 .1 0
bit 2 of word 0 L2 1 %MX1 .2 1 %MX0 . 2 1
bit 3 of word 0 L3 0 %MX1.3 0 %MX0 .3 0
bit 4 of word 0 L4 1 3 %MX1.4 1 3 %MX0.4 1 3
bit 5 of word 0 L5 1 %MX1.5 1 %MX0.5 1
bit 6 of word 0 L6 0 %MX1.6 0 %MX0 .6 0
bit 7 of word 0 L7 0 %MX1.7 0 %MX0.7 0
bit 8 of word 0 L8 0 2 %MX0.0 0 2 %MX1.0 0 2
bit 9 of word 0 L9 1 %MX0. 1 1 %MX1.1 1
bit 10 of word 0 LA 0 %MXO0 . 2 0 %MX1 .2 0
bit 11 of word 0 LB 0 %MXO0 .3 0 %MX1.3 0
bit 12 of word 0 LC 1 1 %MX0 .4 1 1 %MX1._4 1 1
bit 13 of word 0 LD 0 %MX0.5 0 %MX1.5 0
bit 14 of word 0 LE 0 %MXO0 . 6 0 %MX1.6 0
bit 15 of word 0 LF 0 %MXO0 .7 0 %MX1 .7 0
B | Low byte of word 0 - - %MB1 0x34 %MBO 0x34
High byte of word 0 - - %MBO 0x12 %MB1 0x12
Low byte of word 1 - - %MB3 0x78 %MB2 0x78
High byte of word 1 - - %MB2 0x56 %MB3 0x56
W | Word 0 WLO 0x1234 %MWO 0x1234 %MWO 0x1234
Word 1 WL1 0x5678 %MW1 0x5678 %MW1 0x5678
Word 2 WL2 0xAABB %MW2 0xAABB %MW2 0xAABB
Word 3 WL3 0xCCDD %MW3 0xCCDD %MW3 0xCCDD
D | 1% DWORD DLO 0x56781234 %MDO 0x12345678 %MDO 0x56781234
2 DWORD DL1 0xCCDDAABB %MD1 0xAABBCCDD %MD1 0xCCDDAABB
L | 1% LWORD — — %MLO 0x12345678AABBCCDD %MLO 0xCCDDAABB56781234
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4.1.4 Status Monitor Library
The status information of EH-LNK can be read by special function block GetL inkInfo.
Set Link number and xEnable to TRUE, then status is read out in the STRUCT LinkInfo when xDone is TRUE.

GetLinkInfo

—{xEnable w¥Done p—

—byLinkNo xError f—

LinkInfop—

Detail of LinklInfo structure
Member name Description Type Remark

xSystemBusError System bus error 0: No error  1: Error BOOL -
xLinkAreaSettingError | Link area setting error | 0: No error  1: Error BOOL -
xLinkAreaOverlapError | Link area overlap error | 0: No error 1: Error BOOL -
xStationNumberError Station number error 0: No error  1: Error BOOL -
xCableDisconnection Cable disconnection 0: No error  1: Error BOOL -
byCableDscnNumber Cable disconnection number BYTE -
IwLinkFlag Link flag LWORD *
IwLinkStatus Link status LWORD *
IwCPUStatus_ RUN Link status (RUN) LWORD *
IWCPUStatus_HALT Link status (HALT) LWORD *
IWCPUStatus_Err Link status (ERROR) LWORD *
IwErrorFlag Error flag LWORD *
IwErrinfo_1 Error information (CPU-Link error) LWORD *
IwErrinfo_2 Error information (Framing error) LWORD *
IwErrinfo_3 Error information (Time out error) LWORD *

byNo_of ComErr

Error information

ARRAY [0..63] OF BYTE

wCycleTime_Max

Maximum refresh cycle time (maximum value) [ms]

WORD

wCycleTime_Min

Minimum refresh cycle time (minimum value) [ms]

WORD

wCycleTime_Now

Current refresh cycle time (current value) [ms]

WORD

*: Each bit of 64-bit LWORD data corresponds to each station number 0 to 63. When accessing in bit units, specify the
dot and bit number at the end.

Example) Link participation flag for station number No.5: IwLinkFlag.5
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|4.2 FL-net Interface Module

4.2.1 Overview
FL-net is open FA network based on Ethernet using shared memory accessed by multi-vendors’ CPUs. A virtual

shared memory called common memory is accessed by each CPU in cyclic.

Server
PC PC PC EWS

Computer !q - /E ; ﬁ WAN

Upper LAN Ethernet (TCP/IP,UDP)

FL-net (Ethernet-base control network)

Panel
computer

Controller

@]l Sensor
|H| Actuator

pevice
HE==

Common memory 1 and Common memory 2 are defined in FL-net. HX-CPU uses %M address for the common
memory same as CPU Link. The address of the Common memory 1 is same as CPU Link module.

LINK No. LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
Start of common 1 %MWO | 9%MW1024 | %MW2048 | %MW3072 | %MW4096 | %MW5120 | %MW6144 | 9%MW7168
End of common 1 %MW511 | %MWI535 | %MW2559 | %MW3583 | %MWA4607 | %MWS5631 | %MWB655 | %MW7679
Un-used addresses %MW512 | %MWI1536 | %MW2560 | %MW3584 | %MWA4608 | %MW5632 | %MW6656 | %MW7680
to to to to to to to to
%MW1023 | %MW2047 | %MW3071 | %MWA4095 | %MWS5119 | %MW6143 | %MW7167 | %MW8191

Since the size of common memory 1 is 512 words, only the 1% half of Link area is used for FL-net. The 2" half cannot
be used if FL-net module is used.

The address of the Common memory 2 is shown as below.

FL-net No. FL-net 1 FL-net 2
Start of common 2 %MW8192 |  %MW16384
End of common 2 %MW16383 | %MW24575

The size of common memory 2 is 8192 words.

— » Commonl: %MW1024 - %MW1535
Common2: %MW8192 - %MW16383

Commonl: %MW3072 - %MW3583
Common2: %MW16384 - %MW24575

Power| C |D|L|F|L|F
Supply | P L)L
U |16 N|N[N|[N

K K
01 2 3 4
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4.2.2 FL-net Parameter Configuration

Add FL-net module to device tree in advance. The device name is EH-FLN2/3. Double click [EH-FLN2/3] and set

parameters as follows.

H EH_FLN2 3 X

EH-FLN Parameters Parameter Type Value Default Value Unit Diest
@ IP Address STRING '192,168.250.1' '192,168.250.1' TF Ad
EH-FLN /O Mapping
% CmnMem-1 %MW address NORD 0 0 Start
Status # CmnMem-1 writing area address (offset) WORD(D..511) 1] 0 Starti
@ CmnMem-1 writing area size WORD(D..512) o 0 Size ¢
Information P - -
# CmnMem-2 %MW address VORD 0 0 Start
@ CmnMem-2 address (offset) WORD(D..8191) 0 0 Starti
# CmnMem-2 size WORD(D..8192) 8192 8192 Size ¢
@ CmnMem-2 writing area address (offset) WORD(D..8191) 1] ] Starti
§ CmnMem-2 writing area size WORD(0..8192) a 0 Size ¢
@ Token watchdog time BYTE(1..255) 50 50 ms Toker
@ Allowable min, frame interval ime BYTE(D..50) 1] 0 100us Allow:
@ Type and vendor name Enumeration of BYTE EH-FLM3/HITACHI-IES ~ EH-FLN3/HITACHI-IES Type
% Node name STRING ‘Node 1' ‘Node 1' Node
# Clear data in STOP (CmnMem-1) Enumeration of BYTE No Mo Clear
@ Clear data in STOP (CmnMem-2) Enumeration of BYTE No Mo Clear
No. | Name Description Default
IP address IP address of EH-FLN2/3 192.168.250.1
CmnMem-1 %MW address Starting address of common memory 1 is displayed in | O
online mode.
3 | CmnMem-1 writing area address | Set starting address (offset) of sending area of common | 0
(offset) memory 1.
CmnMem-1 writing area size Set size of sending area of common memoryl. 0
5 | CmnMem-2 %MW address Starting address of common memory 2 is displayed in | 0
online mode.
CmnMem-2 address (offset) Set starting address (offset) of common memory 2. 0
CmnMem-2 size Set size of common memory 2. 8192
8 | CmnMem-2 writing area address | Set starting address (offset) of sending area of common | 0
(offset) memory 2.
9 | CmnMem-2 writing area size Set size of sending area of common memory 2. 0
10 | Token watchdog time Set monitoring time between token receiving and | 50
sending it out the next node.
11 | Allowable min. frame interval time | Set waiting time between token receiving and sending | 0
out data frame to the next node.
12 | Type and vendor hame Choose vendor name and model name. EH-FLN3/
Functionality is same in both choices. HITACHIIES
13 | Node Name Set node name within 10 characters. Nodel
14 | Clear data in STOP (CmnMem-1) Set Yes if common memory 1 is to be cleared when | No
CPU stops.
15 | Clear data in STOP (CmnMem-2) Set Yes if common memory 2 is to be cleared when | No
CPU stops.
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Configuration example
Configuration example is shown in the figure below.

CPU module FL-net module
2. CmnMem-1 %MW address %M area Common memoryl
> 0
Receivin Receivin .
d d - 3. CmnMem-1 writing area address (offset)

512 words Sending Sending <— 4. CmnMem-1 writing area size
(8k bits)

Receiving Receiving

511
512 words Not use
5. CmnMem-2 %MW address %M area Common memory2
—_— 0
|— 6. CmnMem-2 address (offset)
Receiving Receiving
8. CmnMem-2 writing area address (offset)
STl ey 9. CmnMem-2 writing area size
8k words
o <— 7.CmnMem-2 size
Receiving Receiving
8191

Allowed range of values are shown below. HX-CODESY'S does not detect error if the value is out of the range.

- CmnMem-1 writing area address (offset): 0 to 511

- CmnMem-1 writing area size: 0 to 512

- CmnMem-2 address (offset): 0 to 8191

- CmnMem-2 size: 0 to 8192

- CmnMem-2 writing area address (offset): 0 to 8191

- CmnMem-2 writing area size: 0 to 8192

(Since the consistency between above each pare parameters cannot be checked by HX-CODESYS, invalid values,
for example [CmnMem-1 writing area address (offset)] is 511 and [CmnMem-1 writing area size] is 512, can be set.
In that case, CPU detects an error and outputs error message in the CPU log.)

If PLC settings are set as follows, received link data might not be correct because 1/O refresh timing and link
refresh timing are not synchronized when CPU is in stop mode.

- Update 10 while in stop : Disable

- Behaviour for outputs in Stop : Execute program

When an EH-LNK or EH-FLN2/3 device is added, LINK FLNET TASK and RefreshLinkData or
RefreshFInetData objects are automatically created. Do not change these object names.
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4.2.3 Cyclic Transfer

If right configuration parameters are downloaded to FL-net module together with application program, FL-net module
will automatically take part in the network and start cyclic transmission. Refer to section 4.2.5 for status of completing
initialize.

If PLC settings in HX-CODESYS are configured as below and receiving area is written by the executed program in
stop, the data may be overwritten by FL-net refresh cycle depending on the timing of CPU stop and FL-net refresh
cycle.

- Update 10 while in stop : Disable

- Behaviour for outputs in Stop : Execute program

4.2.4 Message Transmission

HX-CPU does not support sending of user message transmission for FL-net module.

Responding is limited in a part of commands from another node. If unsupported command is received, timeout is
detected by the command sender.

No. Message Command Response
1 Byte block read NA NA
2 Byte block write NA NA
3 Word block read NA NA
4 Word block write NA NA
5 Network parameter read NA X *1
6 Network parameter write NA NA
7 RUN / STOP direction NA NA
8 Profile read NA NA
9 Communication log data read NA X *1
10 Communication log data clear NA X *1
11 Return received message NA X *1
12 Pass through type message NA NA

*1 Response message is handled by FL-net module.

4.2.5 Status Monitor Library
The status information of EH-FLN2/3 can be read by special function block GetFLInfo.
Set FL-net number and xEnable to TRUE, then status is read out in the STRUCT FLInfo when xDone is TRUE.

GetFLInfo
—Enable ¥Donef—
—byFLnum XErrarf—
FLInfof—
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Detail of FLInfo structure

Member name Description Type Remark
xInitDone Node initialization 0: Notyet 1: Done BOOL -
xParamError Parameter error 0: Noerror  1:Error BOOL -
xAdrDuplicated1 Address duplication areal 0: Noerror  1: Error BOOL -
xAdrDuplicated?2 Address duplication area2 0: No error  1: Error BOOL -
xWaitforRcv Wait for receiving status 0: Normal BOOL -
1: Error (Wait for receiving)
xTokenWatchdogTime Timeout of token 0: No error  1: Error BOOL -
xNodeDuplicated Node number duplication 0: Noerror  1: Error BOOL -
xTokenTimeoutOwnNode | Timeout of own node token | 0: No error  1: Error BOOL -
XTBN_CBN_BSIZE TBN, CBN or BSIZE error 0: Noerror  1: Error BOOL -
xCableDisconnect Disconnect Cable 0: Noerror  1: Error BOOL -
xTokenModeUnmatch Un-match token mode 0: Noerror  1: Error BOOL -
axLinkFlag Link Node 0: Notjoin  1: Join ARRAY[1..254] | -
OF BOOL
axRunStatus Status flag upper layer (Run | 0: STOP  1: RUN ARRAY[1..254] | -
Status) OF BOOL
abErrStatus Status flag upper layer | 0: NORMAL ARRAY[1..254] | -
(Error Status) 1: WARNING OF BYTE
2: ALARM
SMACID MAC address STRING (12) Valid FLN3 only
wRefCycleAllowed Allowed refresh cycle time [ms] WORD -
wRefCycleCurrent Current refresh cycle time (current value) [ms] WORD -
wRefCycleMax Maximum refresh cycle time (maximum value) [ms] WORD -
wRefCycleMin Minimum refresh cycle time (minimum value) [ms] WORD -
wMinFramelntvl Minimum frame interval [ x 100us] WORD -
xEthernetStatus Ethernet status flag 0: No link 1: Link-up BOOL Valid FLN3 only
xLinkSpeed Link speed flag 0: 10Mbps 1: 100Mbps | BOOL Valid FLN3 only
xDuplexMode Duplex mode flag 0: Half duplex BOOL Valid FLN3 only
1: Full duplex
XSDRAMETrror SDRAM error 0: Noerror  1: Error BOOL -
XEEPROMETrror EEPROM error 0: Noerror  1: Error BOOL -
xSystemError System error 0: Noerror  1: Error BOOL -
xFlashError FLASH error 0: Noerror  1: Error BOOL -
XMPUError MPU error 0: Noerror  1: Error BOOL -
xSystemRAMError System RAM error 0: Noerror  1: Error BOOL -
xNodeNumberError Node number error 0: No error  1: Error BOOL -
xLinkAddressError Link address error 0: No error  1: Error BOOL -
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|4.3 Profibus Master Module

4.3.1 Overview

Profibus master module EH-RMP/EH-RMP?2 is available with HX-CPU. Variables for Profibus master module are
declared in Global Variable List (GVL) with %M address. GVL is added by right-clicking on [Application] shown

below.
Devices * 0 X
=2 Project >
= Device (HX-CP1H16)
=B pLC Logic
= r' Application
4 cut
m Library M B
C
[5] Pc_pPre 50

Paste
= @ Task Cor|
= & main ¥ Delete

@ f Refactoring

=[] Basic (Basic) Properties...

L <empty> (<I i Add ObJECt - Alarm configuration...

<Empty’> (<] ) Add Folder..

<Empty> (<I Edit Object

<Empty > (<I
<Empty = (<l
.§ Logln

<Empty > (<l
<Empty > {<Empty =)

L S T N N S S T o

<Fmntvz (<Fmnts)

Edit Object With...

Application. ..
Data Server...
DUT...
External File...

e g FRe

| i@ Global Variable List...

Image Poal...

4.3.2 Configuration of Link Parameter

Add [EH-LNK] device to the device tree in advance.
(Writing area %MW offset address) and [Size of writing area].

Offset address of writing area
Configure start address of Link area. Set 0 (zero) for EH-RMP/EH-RMP2.

Size of writing area

EH-RMP: Set the actual size configured by Sycon.
EH-RMP2:  Set 512 (as fixed value).

Double-click [EH-LNK] and set [Offset address of writing area]

Do not set 0 (zero) for Size of writing area. Even if no output module is used and all slaves are input module only,
configure dummy value except 0. If O is configured, STATUS LED blinks 4 times in EH-RMP. If other value than
512 is set in EH-RMP2, STATUS LED blinks 4 times.

H EH_LNK X
EH-LMK Parameters
EH-LMK If/O Mapping
Status

Information

Parameter
& LINK area %My -address

§ Offset address of writing area
@ Size of writing area

Type Yalue Default Value Unit

WiJRL)

WORD(0..1023) 0 a

WORD(D. . 1024) Q 0

X word (EH-RMP), 512 word (EH-RMP2)
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Address of reading area  (Configuration is not needed.)

Read area is assigned automatically shown in the following table.

. . . Description Description
Word address Bit address Hitachi address (EH-RMP) (EH-RMP2)
%MWO %MX0.0-7,1.0-7 WLO [X] word Write area
%MW1 %MX2.0-7,3.0-7 WL1 Write area (512word)
%MW2 %MX4.0-7,5.0-7 WL2
%MW X] WL[X]
.- Write area
%MW255 %MX510.0-7, 511.0-7 WLFF Possible to specify
%MW256 %MX512.0-7, 513.0-7 WL100 Not supported by
.- EH-RMP
%MW511 %MX1022.0-7, 1023.0-7 | WLI1FF (256 word)
%MW512 %MX1024.0-7, 1025.0-7 | WL200 Read area Read area
... (512word)
%BMW767 %MX1534.0-7, 1535.0-7 | WL2FF
%MW768 %MX1536.0-7, 1537.0-7 | WL300 Not supported by
. EH-RMP
%MW1023 %MX2046.0-7, 2047.0-7 | WL3FF (256word)
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|4.4 Serial Interface Module

4.4.1 Supported Features

HX-CPU supports EH-SIO from the firmware version 3.5.8.26.

EHV/EH series as below.

Please note that supported function is different from

Function HX-CPU EHV/EH-CPU
Modbus-RTU master X X
Modbus-ASCII master X* X
Modbus-RTU/ASCII slave - X
General purpose communication (Free protocol) X X
Hi-Protocol - X
Simple data link - X

X = Supported, *. Supported on SP13

The 1/0 definition of EH-SIO have been changed on the device file version 3.5.8.22. Please select 3.5.8.22 or newer
when using EH-SIO with HX-CPU.

- = Not supported

4.4.2 Port Number Setting
Open “EH-SIO Configuration” window and set the port number from “COM2” to “COM15” (“COM1" is reserved for
CPU local port) or “None”. Each COM port number must be unique. If it is duplicated, EH-SIO does not work.

If a COM port of EH-SIO is not used, be sure to set “None”,
otherwise EH-SIO does not work.

CPU port “COML1” (fixed)

EH-SIO port 1
“COM2” to “COM15” or “None”

EH-SIO port 2
“COM2” to “COM15” or “None”

Devices > 1 X
=g Untitled 18 -
=[] Device (Hx-CP1H18)
== pPLC Logic
=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
- -g& MainTask
& pPLC_PRG
= m Basic (Basic)
H _16_Digital_Input (16 Digital Input)
M _i5_Digital_Output (16 Digital Output)
M [EH_sI0 EHs10)

EH-SIO port 1
“COM2” to “COM15” or “None”

[

L <Empty> EH-SIO port 2
& <Enoty> Double click “COM2” to “COM15” or “None”
H EH_SIO X
EH-5I0 Parameters Parameter Type Value  DefaultValue Unit  Description
. = & Bus cyde information for the io driver
ESD SR & udiunit UDINT
Fete % udislot UDINT
# udinputsize UDINT | Set “None” for unused port.
Information # udiOutputSize UDINT
@ COM port number [ch. 1] Enumeration of BYTE COoM comz2 Serial channel 1
@ COM port number [ch.2] Enumeration of BYTE Mong ComM3 Serial channel 2
# Data Interval Time [ch.1] BYTE(1..255) 2 Data Interval Time: [1-255] x10ms
@ Data Interval Time [ch.2] BYTE(1..255) 2 2 Data Interval Time: [1-255] x10ms
§ CPU Communication Timeout [ch. 1] WORD(1..65535) 15 15 CPU Communication Timeout: [1-55535] x10ms
§ CPU Communication Timeout [ch.2] WORD(1..65535) 15 15 CPU Communication Timeout: [1-65535] x10ms
4 EH-SI0 Wait [ch. 1] 30 30 EH-510 Wa
 EH-5I0 Wait [ch.2] 3 3
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4.4.3 Modbus-RTU / ASCII Master
Right click on [Device] and choose [Add Device...].
[Add Device] window appears.

Click [Modbus SIO-COM] and [Add Device] button.

Devices o &
=i Untted18 ~
=[] Device (Hx-CP1H15)
= 2l] PLC Logic & Cut
=i} Application Copy
m Library M Paste
PLC_PRG 3 Delete
m% gkmi?: Properties...
#) A%y Add Object >
= Basic @as) |  Add Folder..
H ~16-Datal I 44 Device...
M _15_Digital_ - 'L\\§
o o red Update Device...

il Add Device X

Mame: | Modbus_SI0_COM
Actian;
() Append device () Insert device () Plug dewice () Lipdate device
Device:
Vendor: | <all vendars:> .

Name Vendor Version
+ (1] Miscellaneous
=-[ Fieldbusses

+- 4. AS-Interface

AN CANbus

*- o EtherCAT

+-HP Ethernet Adapter

+ < EthemnetIP
= Wi Modbus
=i Modbus Serial Port
[ Modbus com 35 - Smart Software Solutions GmbH  3.4.0.0

[ [Modbus S1O-COM | | 35 - Smart Software Solutions GmbH 34,00

% 2 Profibus
& Profinet 10
+ oo SErCos3 Name
+- ] Miscellaneous
=1} Fieldbusses
[ DidKlay all versions (For experts only) +- & AS-Interface
Informatidg: * (ﬂ EANbus
[ Nande:Modbus s10-CoM + - Gatr FtherCAT
yenddy: 35 - Smart Software Solutions
Groupsy Modbus Serisl Part + ‘ Ethernet ndapter
¥ersion:§.4.0.0
Model Nuthber: - +- ~— EthernetIP
Description\& serial COM Port on 510 .
e T =kt Modbus
=kt Modbus Serial Port
append selected device %s last child of m Modbis COl
Device
@ (Vou can select another t\get node in £ m Modbus SIO-COM
\ +- 5 Profibus
+- 7 Profinet 10

\ - e Sercos3

With [Add device] window opened, click [Modbus_SIO_COM] in the device tree. Then available devices will be
shown in the [Add Device] window. Choose [Modbus Master, COM Port] and [Add Device] button

Devices ~ 3 X
=3 Untitled 18 -
= [ Device (Hy-CPIH1E)
=B}l PLC Logic

=-ACk Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=% MainTask
& PLC_PRG
+ m Basic (Basic)
ﬂj |Mndbus_SID_CDM (Modbus SI0-COM)

Mame
=[] Fieldbusses

=it Modbus Modbus-RTU Slave:

= - wi Modbus Serial Device/ Not supported
ﬂj Modbus Serial Device

= - Wi Modbus Serial Master
(1 [Modbus Master, COM Port $— Modbus-RTU Master

+ Although EH-SIO’s Serial port does not support Modbus-RTU slave function, slave device (Modbus Serial
Device) is shown since it is common device for other manufacturer’s CODESYS based CPUs. Please do not

choose this device.

+ Modbus command processing is executed in bus cycle tack, which is configured in PLC settings of Device. You
can specify any existing IEC tasks. If the bus cycle task is <unspecified>, task with the shortest cycle time is taken.
If 24 or 25 error appears in CPU, specify longer bus cycle task.
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With [Add device] window opened, click [Modbus_Master COM_Port] in the device tree. Then [Modbus Slave,
COM Port] is shown in the [Add Device] window. Click [Modbus Slave, COM Port] and [Add Device] button
according to your Modbus system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

Devices ~ 0 X

=-F Lhitedi8 = Narme :
=[] Device (HX-CP1H18) = 1] Fieldbusses
=B PLC Logic =W Modbus
=} Application = Wil Modbus Serial Slave
B Liorars Vanager @ [Modbus Slave, COM Part

PLC_PRG (PRG)
= @ Task Configuration
=& MainTask
& pLC_PRG
+ ﬂj Basic (Basic)
= ﬂj Modbus_SI0_COM (Modbus SIO-COM)
ﬂ‘i |Modbus_Master_COM_Port (Modbus Master, COM Port)

Devices * o X
=5 Uhfitled18 -
= [ Device (Hx-CP1H18)
=& PLC Logic

= -} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
3 m Basic (Basic)
= m Modbus_SI0_COM (Modbus SI0-COM)
= ﬂj |Modbus_Master_COM_Port (Modbus Master, COM Part)
m Modbus_Slave_COM_Port (Modbus Slave, COM Port)
[T Modbus_Slave_COM_Part_1 (Modbus Slave, COM Part) }Be sure to configure all slave modules to be controlled.
ﬂi Modbus_Slave_COM_Port_2 (Modbus Slave, COM Port)

Double click on [Modbus_SIO_COM] or right click and choose [Edit Object], [Modbus_SIO_COM] Configuration
window appears. Set the same COM port number as EH-SIO configuration window. Although baud rate and data
frame format of EH-SIO are configured with dip switches on board, set same parameters as dip switches in this
configuration window too.

Devices > 2 x rﬁ Modbus_SI10_COM
=) Lintited18 -
= @ pevi= tixcrr1e) Modbus Serial Port Configuration | skabus || Information
=-Elfl PLC Logic
=i} Application
D Library Manager Serial Port Configuration
PLC_PRG (PRG)
= @ Task Configuration M Park 3 :
S@vantak | e ————————— e
&) pucs |
+- [ Basic (Basic) e : Baulj Rate 19200 b 1
= ﬂilModbus_SIO_COM (Modbus SIO-COM) 1
= [ Modbus_Master_COM_Port (Modbus Master, COM Port) ! Parity NOME b
m Modbus_Slave_COM_Port (Modbus Slave, COM Port) 1 |
I Data Bits 8 !
1 |
I Stop Bits 1 1
e e T\' """ :
Modbus operation is same as CPU port.

Set same data as

dip switches on board.
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+ In higher baud rate, such as 57.6 or 115.2 kbps, if slave device responds less than 1 ms, CPU might fail to receive a
query. In this case, change the baud rate to slower.
+ Set a value larger than 50 ms to the response timeout setting of the slave device, when using [Modbus SIO-COM].

[ Modbus_Slave_COM_Port x

General Modbus-RTUfASCII

Modbus Slave Channel Slave Address [1..247] l:l
Response Timeout [ms]
Modbus Slave Init

4.4.4 General Purpose Communication

Besides Modbus Master function, EH-SIO supports general purpose communication same as CPU port.

Add “SysCom” library by clicking [Add library] on Library manager. Only the difference from CPU port is COM port
number. Be sure to set the same COM port number as [EH-SIO configuration] window.

Add Library X
Cormpany: |(.¢\II COmpanies) h |
Standard Monitoring Daka Server Driver Eyrtam -

Standard Slerfam
Standardé4 Spntam
SymbolicarsBase Slemfam
SysCallbackz3 Spstam
SysComz3 Slesfam

| SysCom Spstam
SysCpuHandling Slmfam
SysDirZ3 Spemtam

SysDir Smfam

SysDPY I Hilscher23 Smtam
SysEventzZ3 Spmtam
SysEvent Slesfam

SysExcept Symtam b
¢ ¥
[] Group by categary

K l ’ Cancel
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4.4.5 LED Indication

MB and MS LED: When CPU has no application (user program) or wrong COM port setting or “None” assigned,
LNK, MB, HP and MS LED will light up. If correct COM port setting is downloaded, all of the LED will turn off.
(Even EH-SIO works in Modbus-RTU mode, internal setting of EH-SIO is always general purpose mode. For this
reason, MB and MS LED do not light.)

CDE LED: Even if correct COM port setting is downloaded, CDE LED will light up without cable connected
because DR signal is expected to be high in RS-232C port.

LNK ... Link mode
HARDWARE REV.04 or older WDE ... Watch dog timer error
LNK WDE MDE CDE MDE ... Module error
SD1 RD1 SD2 RD2 CDE ... Command error
MB1 HP1 MB2 HP2 SD1/2 ... Sending data
MS1 MS2 422 RD1/2 ... Receiving data
—_— MB1/2 ... Modbus mode
HARDWARE REV.10 or newer HP1/2 ... Hi-Protocol mode
LNK WDE MDE CDE MS1/2 ... Modbus Master
SD1 RD1 SD2 RD2 422 1/2... RS-422 port enabled

MB1 HP1 MB2 HP2
MS1 422, MS2 422,

SERIAL I/O EH-SIO

4.4.6 Hardware Reset and Software Reset

When the reset button is pressed while communication, the communication is aborted since EH-SIO is initialized. This
is hardware reset operation. Make stop and run to recover the communication.

Instead of that, SysComPurge command is able to initialize EH-SIO. This is software reset function.

Do not use the EH-VCBO02 cable for EH-SIO. Since EH-SIO does not perform data transmission while the CS
signal is OFF, if a cable that the control line CS is not connected like EH-VCBO02 is used, a data transmission
timeout occurs and the scan time is extended by the timeout detection time.

- CDE LED may remain lighting, if EH-SIO is connected to a communication pear device after CPU starts running.
Do not press and hold the reset button, just after EH-SIO complete the data transmission.
Please use EH-SIO device file version 3.5.8.22 or newer when using with HX-CPU.

+ When using HX-CPU firmware version 3.5.8.26, the actual value of CPU Communication Timeout works with the
default value regardless of the setting value.
RS and ER signal of EH-SIO are automatically controlled. The control register of EH-SIO cannot be handled by
user program.

+ The communication settings of EH-SIO follow the DIP switch setting on its body. Please note that no error is
detected even if different setting from the DIP switch is configured by HX-CODESYS.
EH-SI0 doesn’t support divided data reception.
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|4.5 DeviceNet Master Module

4.5.1 Overview

DeviceNet master module EH-RMD/EH-RMD?2 is available with HX-CPU. Variables for DeviceNet master module
are declared in Global Variable List (GVL) with %M address. GVL is added by right-clicking on [Application] shown
below.

Devices * 0 X
=2 Project
= Device (HX-CP1H16)
=B pLC Logic
= r' Application
4 cut
m Library M B
Coy
[5] Pc_pPre =

Paste
= @ Task Cor|
= & main ¥ Delete

@ f Refactoring 3
=[] Basic (Basic) Properties...

L <empty> (<I i Add ObJECt - Alarm configuration...

£ <Empty> (<) (=) add Folder.. €3 applcaton...
<Empty = <I
K <Empty> ( Edit Object [ Dataserver...
K <Empty> (<' Edit Object With. .. 4 DUT..
E  <Empty= (<l
.§ Logln External File...
K <Empty> (<hog -
| i@ Global Variable List...
14 <Empty > (<Empty =)
Image Poal...
£ <Fmntus (<Fmntus) .

4.5.2 Configuration of Link Parameter
Add [EH-LNK] device to the device tree in advance. Double-click [EH-LNK] and set [Offset address of writing area]
(Writing area %MW offset address) and [Size of writing area].
Offset address of writing area
Configure start address of Link area. Set 0 (zero) for EH-RMD/EH-RMD2.
Size of writing area
Set 512 (as fixed value) for EH-RMD/EH-RMD2.

Set 512 for Size of writing area. If any value other than 512 is configured, STATUS LED blinks 4 times on EH-RMD,
MS LED blinks with red color on EH-RMD?2.

H EH_INK X

EH-LNK Parameters Parameter Type Value  DefaultValue Unit  Des
@ LINK area YoMW-address NORD 0 0 LINK
Status # Offset address of writng area  WORD(0.. 1023) 0 0 Set
# Size of writing area WORD(0..1024) 0 Set:

Information
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Address of reading area (Configuration is not needed.)
Read area is assigned automatically shown in the table below.

. . . Description
Word address Bit address Hitachi address (EH-RMD2)
3 %MWO %MX0.0-7,1.0-7 WLO Write area
oS .- (256 word)
Z*E g %MW255 %MX510.0-7, 511.0-7 WLFF
E N %MW256 %MX512.0-7, 513.0-7 WL100 Explicit message
oL .. send area (256 word)
.UE) %MW511 %MX1022.0-7, 1023.0-7 | WLIFF
%MW512 %MX1024.0-7, 1025.0-7 | WL200 Read area
. (256 word)
%MW767 %MX1534.0-7, 1535.0-7 | WL2FF
%MW768 %MX1536.0-7, 1537.0-7 | WL300 Explicit message
.- receive area
%MW1023 %MX2046.0-7, 2047.0-7 | WL3FF (256 word)

Set 512 word for Size of writing area, which is the summation of Write are and Explicit message send area. Please
note that the last address of the writing area is 511 because the start address is 0.
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|46  EtherCAT Slave Module
4.6.1 Overview
By using the EtherCAT slave module (HX-ECTS), the HX-CPU can be used as an EtherCAT slave.

Temperature controller (Slave)

EtherCAT. ™

Main control panel ‘ ol
(Master)

Sequence controller (Slave)

> =

Al

EHV

— |
p— |

Motion controller (Slave)
HX-ECTS
O,

¢ 0

CPU
Module

4.6.2 Operation Mode
HX-ECTS can be used in the modes shown in the following table. Set the mode corresponding to the required I/O size.
ECTS ** mode is a mode for high-speed data transfer with the CPU module.

Mode

ECTS64 mode

ECTS256 mode

ECTS512 mode

LINK mode

Maximum I/O size

Input: 64 words
Output: 64 words

Input: 256 words
Output: 256 words

Input: 512 words
Output: 512 words

Input: 512 words
Output: 512 words

Device name

HX-ECTS64

HX-ECTS256

HX-ECTS512

EH-LNK

(I/O assign)

4.6.3 Configuration
HX-ECTS can be used by connecting the device to the base module and setting the I/O mapping. The settings for
ECTS ** mode and LINK mode are shown below.

(1) ECTS** mode
Plug the device name HX-ECTS ** and double-click the plugged device.
The I/O mapping screen is displayed. Set the I/O mapping by referring to the example below.

H HX_ECTS512 X

Input data
HX-ECTS512 If0 Mapping Find Filter Show all From HX-ECTS to HX-CPU
HX-ECTSS12 IEC Objects \ariable Mapping  Channel  Address  Type
+- 4 arlnputData @ FIW0 ARRAY [0.,511] OF WORD

Status = "% arOutputData (] QWO ARRAY [0..511] OF WORD

T [0] %QWO WORD
Information " [1] EQW1 WORD

" [2 %QW2  WORD Output data

From HX-CPU to HX-ECTS
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(2) LINK mode
Plug the device name EH-LNK and double-click the plugged device.
The EH-LNK parameters screen is displayed. Set the link parameters as shown in the figure below.

Offset address of writing area

Set start address of Link area. Set 0 (zero).
Size of writing area

Set 512 (as fixed value).

H EH_LNK x

EH-LNK Parameters Parameter Type Value  DefaultValue Unit
. @ LINK area %MWW-address NORD 0 0
B R R T # Offset address of writngarea  WORD(0..1023) 0 0
& Size of writing area WORD(D..1024) 512 0

Status

In LINK mode, marker memory (%M) of 1k words is used to input/output data between the HX-CPU and HX-ECTS.

Table 4.1 shows the marker memory addresses corresponding to the I/O data.

Table 4.1 Input / output address (case of link No. 1)

Address of marker memory Hitachi address Description
Word address Bit address
%MWO0 %MX0.0-7, 1.0-7 WLO Output data
s | %Mw2ss %MX510.0-7, 511.0-7 WLFF From HX-CPU
E %MW256 %MX512.0-7, 513.0-7 WL100 to HX-ECTS
] %eMWS511 %MX1022.0-7, 1023.0-7 WLIFF
%MWS512 %MX1024.0-7, 1025.0-7 WL200 Input data
£
g | %Mw767 %MX1534.0-7, 1535.0-7 WL2FF From HX-ECTS
= %MW768 %MX1536.0-7, 1537.0-7 WL300 to HX-CPU
\| %eMW1023 %MX2046.0-7, 2047.0-7 WL3FF

The marker memory address changes according to the link number. The marker memory addresses for each link number
are shown in Table 4.2. When using HX-ECTS with links No.2 to 8, convert the marker memory address in Table 4.1

by referring to Table 4.2.

Table 4.2 Start / End of address

LINK No. LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
Start of address %MWO | %MW1024 | %MW2048 | %MW3072 | %MW4096 | %MW5120 | % MW6144 | %MW7168
End of address %MW1023 | %MW2047 | %MW3071 | %MW4095 | %MWS5119 | %MW6143 | %MW7167 | %MW8191
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|5.1 Monitor

When login, the current value of variables can be monitored in variable definition area and editors.

Variable Declaration area

] ladder_1 X

Device ApplicationJadder_1

Expression Type Prepared value Address Comment E
@ varl BOOL D
@ var2 BOOL
# var3 BOOL
& vard BOOL
+ & TON_D TON
@ wvars TIME T#400ms
Figure 5.1 Monitor value of variable
Table 5.1 Monitor value of variable
Display Contents
gitillS | Variable is TRUE.
AR | Variable is FALSE.
T=400ms | Value is 400 ms.
Ladder logic diagram
TON_0
varl TON Varad
|| I 0 il
T#500ms —FT ET [~ varldd
varl varl vard vars
L/ 11 L L0
Figure 5.2 Monitor ladder logic diagram
Table 5.2 Monitor ladder logic diagram
Symbol Description
varl i
-0~ Contact is TRUE.
var3d . .
—E- Negative contact is TRUE.
vari .
—A- Contact is FALSE.
wvarl . .
—1- Negative contact is FALSE.
vard .
— Coil is ON.
vars o
— Coil is OFF.
[ T#500ms | Value is 500 ms.




Chapter 5 Debug Functions

Function Block Diagram

TON_0
TON AND
varl JERD IN Q & — var3
t$500ms —PT ET —vars
SEE FALSE o
— vrard TRUE
Figure 5.3 Monitor function block diagram
Table 5.3 Monitor function block diagram
Display Contents
TRUE Value is ON.
Value is OFF.
[ T£340ms | | Value is 340 ms.
Structured text
1 ToN_0 (INRGEREN: =var 1 RENE,
PT| T#500ms J:=T#500MS,
ET] T#380ms E>vars| T#380ms

(=4}

EEY-> varcER)
Ve TRUE BESERSI TRUE B

varJiSy: = var o=

AND var2 [ FETURN]

Figure 5.4 Monitor structured text
Table 5.4 Monitor structured text

Display Contents
TRUE Value is ON.
Value is OFF.

TES00ms | | Value is 500 ms.
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Change display mode
It is possible to change display for variable monitor with binary, decimal or hexadecimal. Select [Debug]-[Display

mode].

Debug | Tools Window Help

p Start F5
m Stop Shift+Fa
I Single Cyde Cirl+F5

'}@ Mew Breakpoint. ..
i akpoint. ..

Unforce values  Alt+F7

Flaw Control
Core Dump 3
Display Mode 4 | Binary
Decimal
Hexadedmal

Figure 5.5 Change display mode

Binary display
=] PLC_PRG X =
Device Application.PLC_PRG
Expression Type Value Prepared value Address = Comment E
@ wvarl INT 2#0000010011010010 D
@ var2 INT 2#0001011000101110
@ var3 INT 2#0001101100000000
e
1/ ¢ varl[ 0000001010000 | := 1234 -
2 var2[ ZEOO0TOTIONONOTTO | := S67E;
3¢ var3[ Zs0001101100000000 | := varl[ Zs0000010011010010 | + var2[ Ze000iiiconioiiio |
1

Figure 5.6 Binary display
Decimal display

=] PLC_PRG X hd
Device Application PLC_PRG
Expression Type Value Prepared value  Address  Comment E
# varl NT 1234 |
g varl INT 5678
@ vard INT 6912
-
1 vari[ oz ] := 1234; i
z var2[ 5678 | := 567E;
2 ¢ var3[ g8z | := varl[ 124 | + var2[ Sm |
4
5

Figure 5.7 Decimal display
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Hexadecimal display

= PLC_PRG X -

Device Application.PLC_PRG
Expression Type Value Prepared value Address Comment E
@ varl NT 1640402 £
@ var2 INT 16%162E
@ var3 INT 1621800
T
1 varl[1es04D2 | := 1234; -
2 wvar2[desiezE | := 5678;
3 var3| 1681800 | := varl| 168MD2 | + vard] 16#162€E |;
4
5

Figure 5.8 Hexadecimal display
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Array variable monitor
It can’t be display with array variable more than 1,000 if array declaration exceeds 1,000 at the default status.

[E] PLC_PRG x

Device Application.PLC_PRG

Expression Type Value Prepared value Address Comment
= @ varl ARRAY [0.,19999] ...

@ wvari[0] WORD 0

@ vari[1] WORD 0

@ varl[2] WORD 0

@ varl[3] WORD ]

@ vari[4] WORD 0

@ varl[5] WORD 0

@ varl[6] WORD 0

@ wvarl[7] WORD 0

///_\_//
@ var1[897] WORD 0
@ wvari[998] WORD 0

Display up to 1,000

Figure 5.9 Array variable monitor 1

Change range of list display by double clicking [ARRAY[*..***]0..] to monitor array variable more than 1,000.
List display is extended up to 20,000.

[£] PLC_PRG x

Device.Application.PLC_PRG

Expression Value

Type
= & v <——nDouble clicking
@ wvari[0] WORD 0
@ wvari[1] WORD 0

Monitoring Range

Please enter the array indices to be monitored.

Valid range: [0..19999]

Maximum number of array elements 20000

Start index: ]

End index: 19999

[ Ok ] [ Cancel

[E] PLC_PRG X

Device.Application.PLC_PRG

Expression Type Value Prepared value Address Comment
= @ wvarl ARRAY [0..19999] ...
@ vari[0] WORD 0
@ vari[1] WORD 0
@ wvari[2] WORD 0
@ vari[3] WORD 0
@ vari[4] WORD 0
& wvari[5] WORD 0
@ wvari[g] WORD 0
///\_//
@ var1[19997] WORD 0
@ varl[19998] WORD 0
WORD 0

\ Display up to 20,000

Figure 5.10 Array variable monitor 2

5-5
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|5.2 Flow Control

Flow control function is possible to confirm
execution.

Click [Debug]-[Flow Control] after login.

executing part of program by indicating green color on the part of

Flow Contraol
Caore Dump +
Display Mode r

Figure 5.11 Enable flow control

Display only executing part colored green.

[ 1F «[ 7@ > 100 THEN

z ’_ 70 ] :=0;

3| ELSIF s 70 | < 50 THEN

4 g 233 = 111; Y 535 |r= 2227 of &8 |:= 333;

5 ELSE

g a[ 388 ;= 244; B[ 58 J:= 555; o 8 |- ::5_-} Executing program part.
7 END IF

Figure 5.12 Display flow control

In the above example, there are three condition [x>100], [x<50] and [other] divided by condition of x value. Display
executing part with green color in the case of [x=70] shows [other].
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|5.3 Break Point

Break point function is possible to stop program at the position specified stopping position of application program for

debugging.
The possible break point position is the position can be changed value of variable or the position to call program after

branch.

Configuration method of Break point
Show example of Break point with structured text.
Grey colored circle appears where break point can be set after login.

IF varl[ 0 |« 100 THE

: varlo[_ 0 | := 531

3 ELSE

4 varlO[ o | := 257 :
= END IFEETURN]|

Figure 5.13 Break point position

After click [New Breakpoint] of [Debug] menu, property screen of Break point appears and then click [Location] tab
Specify POU to set Break point at [POU]. Specify the line to set Break point at [Position]. Check [Enable breakpoint

immediately] to enable break point immediately after specifying.

Debug | Tools Window Help
p Start F3
Stop shift+F8
Single Cydle Ctrl+F5 —
| | x
Condition Location IExecuh'cn point settings I
Location
POU: IPLC_PRG [Device: PLC Logic: Application] j
Position: RETURN =l
I~ | Instance Path; I j
Unforce values  Alt+F7
Flow Control
Core Dump 3
Display Mode » ™ Enable breakpointimmediately ITI Cancel
1]

Figure 5.14 Break point settings

IF varl[ 0 | < 100 THEN
H[ wvarld[ ¢ | := 531 ;

1|+ IF warl[ @ < 100 THENW
H Ig) farlo[ o = 53l ;

IF varl[ 0| < 100 THEN
| warl0__0 ] := 531 ;

Display red colored circle at valid Break point.

Display grey colored circle at invalid Break point.

Display yellow colored allow at the position program stopped.
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|5.4 Single Cycle and Step Over / Into / Out

5.4.1 Single Cycle Execution

Single cycle execution function is possible to execute only 1 cycle.

Execute only 1 cycle of program by clicking [Debug]-[Single cycle]. If there are several tasks, all tasks are executed
only 1 cycle instead of task cycle.

Main
Debug | Tools Window Help
iy St = Execute only 1 cycle ||| SUB-AO:
Stop Shift+F8 -

| Single Cyde Ctrl+F5

Figure 5.15 Single cycle step function

5.4.2 Step Execution
There are four kinds of step execution function in HX-CODESYS.
Set some Break point is needed due to Step execution function execute program after stopping temporaly.

(1) Step Into function

Step into function execute every one step of function or function block. If this function is to step into at the SUB_A
(the line that will be executed next), this function move to the first line of SUB_A, stepping into the call.

Click [Debug]-[Step Into] menu to execute Step in.

ain
o
= O -
[Z StepQver F10 SUB_AQ;
o SUBAG:
%=  Step Into F8 | S| SUB_A
G —
2= Step Out Shift-+F 10 / 7 3
+= | Run to Cursor O
Execute every 1step

Figure 5.16 Step into function

(2) Step Over function

Step over function execute function or function block at once. If this function is to step into at the SUB_A (the line
that will be executed next), this function move to the next SUB_A, stepping over the call.

Click [Debug]-[Step Over] to execute Step over.

[ Step Qver Fio || Main
%= Step Into Fa o
SUB_A():
= Step Out shift+F10 / g
*=  Run to Cursor 7 L/
Execute every 1 step

Execute at onCe

Figure 5.17 Step over function

5-8
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(3) Step Out function

If Step out function execute during the execution of function or function block by Step into function, execute all
program of function or function block and go through original program from function or function block.

Execute Step-in by clicking [Debug]-[Step Out].
3 SUB_A
[Z Step Qver F10
%= StepInto F8 /'ﬂ =
- Execute Step out here
| &= Step Out shift+F10 |
*=  Run to Cursor
Figure 5.18 Step out function
(4) Run to cursor
Run to Cursor execute program until position of cursor on the line.
Main
E| Step QOver Fi0
. Pe M SUB_A():; Cursor position
%= StepInto F3 | o SUB A
®=  StepOut Shift4+F 10 Execute until before cursor line =
+=| Run to Cursor I

Figure 5.19 Run to Cursor

|5.5 Force Values and Write Values

Variable value can be forced to a certain value. In force values, the value is set every cycle. In write values, the value

is set once.

Forced value —»

Executed result appears with
higher priority during program

Forced value —

POU

Force values

POU
Write value —

Write values

Figure 5.20 Force values and Write values function

A Caution

There is some risk like malfunction of device, danger of human depends on target system caused by use of Value
force set and write value function. Please test enough and confirm stable operation of target system with value of
variable to use for force values and write values.
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Configuration method of force function
Set write value of variable by double clicking [Prepared value] of variable declaration part.

_16_Digital_Input =]
Digital Input 16 /0 Mapping Channels
Variable Mapping Channel  Address Type Default value Current Value Prepared Value Unit Description *
TR - %IWD  WORD 2
- * test_input ‘e BWD %IN0.0  BOOL FALSE 3
*p test1 ‘g Bt %Ix0.1  BOOL —
9 test2 ‘e B2 %Ixp.2  BOOL rase [
P test3 ) Bit3 %[0.3  BOOL FALSE
* testd L %Ix0.4  BOOL FALSE
4 Bit5 %I0.5  BOOL FALSE il
PLC_PRG @
Device.Application.PLC_PRG
Expression Type Value Prepared value Address Comment e E
£ 4 TON_instl Ton Um
@ FT TN TIME TEnme S
=
1 TON_instl .
test_input testl test2 testd TON test_output
I 'l 1T o
I il LT LT o 2 E
ET-ET_TOKL A
test3
1T
)
| LI -
<L »
Write values Ctrl+F7
Force values F7
Unforce values  Alt+F7
_16_Digital_Input (=]
Digital Input 16 /O Mapping Channels
Variable Mapping Channel Address Type Default Value Current Value Prepared Value Unit  Description *
Information ) %IWo  WORD 3
Status * test_input ‘e B %X0.0  BOOL e - | wue | 3
4 testl ‘e Bt %IX0.1  BOOL e
9 testa Y B %I.2  BOOL st (PEEE
4 test3 ‘g BB %IX0.3  BOOL FALSE
A testd ‘@ Bit4 %I0.4  BOOL
A Bit5 %IX0.5  BOOL i
PLC_PRG =]
Device Application.PLC_PRG
Expression Type Value Prepared value Address Comment - E
+ @ TON_instl TOM ll B
#_FT TON1 TTME T=2chNNme S
=
1 TON_instl -
test_input testl test2 testhy TON test_putput
i L w 2 =
ET —ET_TCN1 L
test3
1T
)

[100 % & -

b

Exprez=ion Twpe YWalue Prepared walue
g wvarl INT
g var INT 0 100

Display value with “<>" at value monitor part of editor part by setting value.

varl] 0 | : of=100]

= varl| | # 3 ;

Figure 5.21 method of force function
Configuration method of Write value function
Click [Debug]-[Write value] after setting write value of variable with similar way of Value force set function.

The value is set only once when starting user program execution.

5-10



Debug Functions

|5.6 Trace

Trace function samples variable without dedicated program.

Configuration method
Create trace object

Add trace object by clicking [Add Object]-[Trace] after right clicking [Application].

=
= (@ Device (X-CP1H18)
=B PLC Logic

PLC_PRG (PRG) Copy
= (@8 Task Configurati
=& MainTask

L@ pLc_Pr{ X Delete

L Paste

= Basic @Basic)

} <Empty > (<Empty >
<Empty> (<Empty>| Properties...
<Empty> (<Empty>|
<Empty> (<Empty>|
<Empty> (<Emptys| () Add Folder...
<Empty> (<Empty>| [1°  Edit Object
<Empty> (<Empty 3|
<Empty > (<Empty >|
<Empty> (<Empty> ©F  Login

Refactoring

2 [Application
Lbrary Manager| & Cut

Exiit Object With...

<Empty> (<Empty >,
<Empty> (<Empty >)

ARRARRRARRRR

Alarm configuration...
Application.

Data Server...
DUT...

External Fie...

Global Varizble Lst. .
Image Pool...

Interface..

Network Variable List (Receiver)...

Network Varisble List (Sender)...
Persistent Variables...

POU...

POU for impiiit checks. .

Recpe Manager...

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

Trace....

BEHBEDIePEEAER I DEEL RO

Trend recording manager...
Unit conversion...
Visualization...

Visualization Manager.

Trace editor appears by double clicking [Trace] object.

= Untited2s
=[] Device (HX-CP1H18)
=B PLC Logic
; -‘O Application
m Library Manager
5] PLc_PrS (PRG)
-@ Task Configuration
= @ MairTask
48] pLC_PRG

. &[frace

- m Basic (Basic)

Figure 5.22 Create trace object

@5 Trace X
1 Configuration
Add variable
10
0
10
T T T T T T T T —
0 1s 25 3s 4z Bs s Ts 8s =13 10s

Figure 5.23 Trace editor
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Configure [Task] by clicking [Configuration]. Trace sampling cycle is defined by this task configuration. Configure
other items if it is needed. It is recommended the trace task priority is configured lower due to avoid impacting the
other process of user program when trace task load is heavy.

< Trace Configuration =<

Record Settings
Enable Trigger ]

= Trace

wm PLC_PRG.3bc

Trigger Variable: -

Post Trigger(samples): 51 100ms

Trigger Level: |

| osk: |
Record condition: li E]

Comment:

Resolution: [ms__ ~]
|:| Create persistent Record
Add variable
Melete variahle [ oK ] [ Cancel ]
Deletevariable

Figure 5.24 Configure trace task

Configure trace variable at [Variable] by clicking [Add variable]. Configure other items if it is needed. In case of
adding new variable, configure by clicking [Add variable] with similar way.

< Trace Configuration (==
- Trace Variable Settings
-—
I Variable: - | E]I
Graph color: EGlue hd
Line type:
Point type: Dot -
Activate minimum warning  []
Critical lower limit: 0
Warning minimum color: Gk
Activate maximum warning  [7]
Critical upper limit: 0
Warning maximum color: I Red
Display Settings
Add variable
Delete variable 2 ] ’ Eaged

Figure 5.25 Add variable
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Download trace data to HX-CPU by clicking [Trace]-[Download Trace] menu after login.

Trace | Build Online Debug Tools
Add Variable

|% Download Trace |

Figure 5.26 Download Trace

Display starts immediately according to the configured contents.

@5 Trace X
4 Configuration
1 Addvariable
/\ A A /\ mm FLC_PRG.abc
0
A % *
30s im

Figure 5.27 Trace data display

The following operation is possible after displaying trace data on [Trace] menu. Please refer online help for further

detail information.
- Start/Stop of Trace data
- Customize display graph
- Access Trace data of HX-CPU
- Save/Read of Trace data
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|5.7 Simulation

In the simulation mode, an application can be downloaded and executed in a virtual controller in PC without PLC.

How to start simulation
Click [Online]- [Simulation]. Login and start execution.
If [Simulation] is chosen again, the simulation mode is cancelled.

Online | Debug  Tools Window Help
&8 Login Alt+F8

Simulation
Security 4
Operating Mode 4

Figure 5.28 Simulation debug



Chapter 6  Visualization
|6.1 Overview

Visualization is to visualize 1/0O as lamps, switches or other elements, which enables easy monitoring and controlling
application. Standard Visualization is available as one of the object in HX-CODESY'S supported by all HX-series, and

Web Visualization is displayed in standard web browser supported by HX-CP1H16, HX-CP1H16M and
HXC-CP1H16.

C Visualization )
Visualization on HX-CODESYS

C Web Visualization )

Web Visualization Eﬂ- “ @
“,h . on Web browser . @ Tablot

PC

Web server in HX-CPU
HX

If a project which contains Web Visualization is transferred to an HX-CPU which doesn’t support the functionality,
an error is detected even though login can be performed.
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|6.2 Configuration

6.2.1 Creating Visualization

Create Visualization editor by right mouse click on [Application]-[Add Object]-[Visualization]. [Add Visualization]
dialog appears. Click [Add] button. The name of Visualization can be changed if necessary. Then objects related
Visualization are added in the device tree.

Devices > o X fF PLC_PRG X
=5 Unbited25 ~ 1 PROGRAM ELC_ERG
= [0 Device (Hx-CP1H16) 3 VAR
= A0 PLC Logic END VAR
= £} Applicat — EY |
] Liorar !
[ pic p Copy
- Taskq B Paste
=M X Delete 5
& o
- ] sasic @) Refactoring =
K <Empty> Properties... Ao d
: <Empty > | Add Object N
<Empty>
£ <emptys ) Add Folder.. g
K cEmpty> [§ Edit Object 5
K <Empty> Edit Object With... s
K <Empty>
Login
K <Empty> % ]
E  <Empty> Delete application from device T
E  <Empty> ]
E  <Empty> 8
@

[
iy

Alarm configuration...
Application...

Data Sources Manager...

DUT.

External File...

Global Variable List...

Image Pool..

Interface..

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

POU..

POU for implicit checks...

Recipe Manager...

Redundancy Configuration...
Symbal Configuration...

Text List..

Trace..

Trend recording manager...

Unit conversion...

Visualization...

o®i ke D

Visualization Manager...

Add Visualization X

@ Creates a visualization object

Name:

The object [Visualization] consists of editor area in the left to put elements and toolbox/property in the right.

[ Device (Hx-CPiH1E)
=B pLC Logic
= u' Application
ﬁ] Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
=58 MainTask
] PLC_PRG
=g VIS _TASK

@ VisuElems. Visu_Pra

= Visualization Manager
& webvisu
@ Visualization
* ﬂj Basic (Basic)

You can add multiple visualization objects in the same way as above.

® Untited ! Lprayect” - CODESYS

HEWE @
ELE:]
| 71

L Rl - REF RSl AL

= 3 X ) vicuahzation x

PG EEE BRY FIIDME ERPME-U 0 EFE LAUE TIWTD D oW ATe

-

Editor area )

C Toolbox

J C

Property

. ¥ -
> [ moonm @0/
BEFLF: @O0 m 8 TUTAUA

WED2- ¥ fals)
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6.2.2 Configuration
Main settings in the Visualization Manager are shown as follows.

Activated: When WebVisu is seen by multiple devices,
the same visualization view is displayed in all the devices.

Enable if touch screen is used.

\

Visualization Manager -

@ Dialog settings/ ] Default Hotkeys @ Visualizations & User management E Font seNings

General settings Additional settings
[] Use unicadestrings | [] Activate multitouch handling
| [] Use CurrentVisu variable Activate semi-transparent drawing
Activate standard keyboard handling
Style settings O
] Paint disabled elements grayed out
Selected style: Basic style, 3.5.12.0 {35-Smart Software Solutions GmbH) v | F arey

Call after visuinitialization:
[] bisplay all versions (for experts only)

PR [ Button | ’Zl . Headline Advanced
Radiobutton .
E@ D :@: [] visible

Radiobutton
=

Program or function call, e.qg. VisuInit();

| | [ONDEX | [NDEX | [2INDEX

[

Language settings

Selected language: e

If you don't use Web Visualization or your CPU does not support Web Visualization, delete the object [WebVisul].

Visualization Manager
B webvisu «— Delete
@l Visualization

6-3
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Web Visualization settings are shown as follows.

& WebVisu x

Change if necessary.

Start Visualization:

Mame of .htm file:

isualization |

|'.-\'El:-visu |

Use as default page

Update rate (ms): |2EIEI |
Default communication buffer size: |5I:II:IIIII:I |
Show used visualizations
Scaling options
() Fixed () Isotropic () Anisotropic
Usescaling options for dialogs
Client width: 1280
Client height: 1024
Presentation options
Antialiased drawing
Default text input
Input with: Touchscreen A
Items Parameters Descriptions
Scaling options Fixed Fixed size of the visualization. The values used are client width and height.
Isotropic The size of the visualization is adapted to the dimensions of the web
browser, retaining the proportions of the visualization.
Anisotropic The size of the visualization is adapted to the web browser.

Use scaling options
for dialogs

Enabled: The dialogs, also for keypad and numpad, are scaled like the
visualization (drawn with the same scaling factor). This is an advantage
when a dialog was created to match the visualization because then they are
scaled together.

Client width

Width of the visualization (in pixels).

Client height

Height of the visualization (in pixels).

Presentation options | Antialiased drawing

Enabled: Antialiasing is used when drawing the visualization in the web
browser.

Default text input Touchscreen

Text input on the WebVisu with touchscreen. The keypad or numpad dialog
opens.

Keyboard

Text input on the WebVisu with an ordinary keyboard or a virtual keyboard
(on Android OS for example)




Visualization

6.2.3 Element Placing

Visualization elements are found in the toolbox. Drag and drop the element into the editor.

/§ Visualization X

v_

~ | E | B
Measurement controls
Special controls
Dateftime controls
rrent project

=3
——

Image switcuk Lamp

Then property window is shown in the righthand of the screen. Assign a variable to link the lamp at the [Variable] field.
If you click [...] icon, Input Assistant dialog appears to choose from existing variables. Configure other properties if

necessary.

/@ Visualization X

'_

a | T Fiter = | ¥ sortby + & sortorder -

Advanced

Property Value
Element name GenElemInst_3
Type of element Lamp

+ Position
Variable

+ Imagesettings

= Texts
Toaoltip
= Statevariables
Invisible
- Background
Image Yellow
Input Assistant %
Text search Categories
ml -  Mame Type Address Crigin
_O Application Application
= [E] pLc_rre PROGRAM
- lampl BOCL
@ lamp2 FOOL
@ lamp3 B00L
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|6.3 Lamp

The element [Lamp] is found in the category [Lamps/Switches/Bitmaps]. When the lined variable value is TRUE, it
goes on, and when FALSE, it goes off.

@ Visualization X - |Tutllm( -
" | =

o | Commoncoriiols | Aammansger |
Lamps/Switches/Bitmaps

Special controls | Datefime controls | ImagePoolDialogs
IP_VUM | Currentproject Favorite

o @

Lamp Dip switch

4

Image switcher

|Fﬂllﬂi5 b Position
¥ Filter = | ¥% Sort by - %lSnrt order - Ed'uan

\I H, m]
Property Value
Element name GenElemInst_3 o o
Type of element Lamp
o (] o

= Position
X
Y
Width
Height
Variable PLC_PRG.lamp1 <«—— BOOL variable to link
+ Imagesettings
= Texts
Tooltip <«— String display as tooltip for the element
= Statevariables

Invisible <+—— BOOL variable to toggle the visibility of the element.
TRUE: Invisible

} Position of the upper left corner

= = v

= Background

Image Yelow
o Color

Yellow, Red, Green, Blue, Gray

- 0009 ®

TRUE
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[6.4  Switch

The elements switches are found in the category [Lamps/Switches/Bitmaps]. According to the operation on the switch,
value TRUE/FALSE is written to a variable to be linked with the switch.
O =] m} " | | E

Commen controls Measurement control

Ju} u] Lamps/Switches/Bitmaps Special controls Datefime controls
ImagePoolDialogs IP_VLUM Current project VisuDialogs

= (©]
Image switcher Lamp Dip switch Power switct
‘\ 'A
@ @ B @
—
Push switch Push switch LED Rocker switch Rotary switc

W Filter = | ¥4 sart by - %lSnrt order -~ ﬁduanc

Property Value
Element name GenElemInst_5 BOOL variable to link
Type of element Push switch
= Position
X 2 Image toggler
¥ 583 Every mouse click changes the switch and the
Width 70 variable value.
. . P The switch is on the variable value is TRUE
Variable

while the mouse button is pressed.
+ Image settings

El t behavi I I . . .
- T;EE” Ehavior mage toggler <+—— String display as tooltip for the element
Tooltip <+—— BOOL variable to toggle the visibility of the element.
= Statevariables TRUE: Invisible
Invisible

Deactivate inputs BOOL variable to toggle the operability of the element.
= Background TRUE: The element is shown as deactivated.
Image Gray

Color: Yellow, Red, Green, Blue, Gray

OFF

ON
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|6.5 Read Variable Values

6.5.1 Text-based Element
The shapes in the category [Basic] or [Text field] in the category [Common controls] is to read variable values.

Measurement controls Lamps/Switches/Bitmaps Measurement controls Lampsft.mtchesfﬂltmaps
Special controls Datefime controls Special controls DatE‘ﬂlmE controls

Current project

Text field Scrollbar

Rectangle Round rectangle Ellipse

Examples
¥ Filter ~ | ¥5 Sart by - zlSurt order - H.ﬁ.duanced

Property Value 123 Decimal
Element name | GenElemInst_g8
Type of element Rectangle FO14 Hexadecimal

+ Position

+ Center 3.14 Floating point
+ Colors

|Use gradient color ]
Gradient setting ] linear, Black, White
+ Element look
= Texts
Text <«—— Strings to display. Use % sign for a variable as
Tooltip shown in the table below.

Example: Temp. %d deg C
A line break can be inserted by [Ctrl+Enter]

Temp. 25 deg C Variable with text

+ Text properties
+ Absolute movement
+ Relative movement
= Text variables

Text variable <4— Variable to link

Tooltip variable

Text Format Examples

%d, %i Decimal (integer) INT:=12; — 12

%b Binary (integer) BYTE:=16#F3; — 11110011

%o Octal (integer) BYTE:=8#123; — 123

%X Hexadecimal (32 bits or less) | WORD:=16#12AB; — 12AB

%01 Ix Hexadecimal (64 bits) WORD:=16#1111222233334444; — 1111222233334444

%u Decimal (unsigned integer) UINT:=1234; — 1234

%F Floating-point REAL:=3.141592; — %f — 3.141592
Y%<width>.<digit> — %l1.2f — 3.14

See the next page.

%e, %E Floating-point in exponential REAL:=1000; — %e — 1.000000e+003

notation of base 10 — %E — 1.000000E+003
%c ASCII character BYTE:=16#41; — A
Y%s Character string STRING:="Hello"; — Hello
%% Percent sign (%) INT:=80; — Text%d%% — 80%

6-8
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Floating point (%f)

%<alignment><minimum width>._<accuracy>f

Alignment None No alignment
(optional) - Left-aligned
+ Right-aligned with plus/minus sign
Minimum width Number of places to the left of the decimal point
Accuracy Number of places to the right of the decimal point
Examples
Offline Online
U5 2f 55831 1.00 1.000
Bp-1.2f Uo-8.31 1.00 1.000
Gh+1 2f Ua+3.3f +1.00 + 1.000

With “< >" to show alignment clearly

Offline Online
<0%1.2f= <858, 3f= =1.00= < 1.000=
=0p-1 2= =05-8.3F= =1.00= =1.000 =
<%p+1.2f> <%+3.3f> =+1.00= =+ 1.000>
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6.5.2 Graphic Element

The elements Bar display and meters in the category [Measurement controls] are to read variable values and to show

in graphic view.

_ {#] visualization x|

¥ Filter = | ¥% Sort by - %lSnrt order - Ed'u'an::ed

Property Walue
Element name | GenElemInst_10
Type of element Meter 180°
Value
+ Position
+ Background
+ Arrow
= Scale
Sub scale position Qutside
Scale type Lines
Scale start ]
Scale end 100
Main scale 20
Sub scale 5
Scale line width 1
Scale color [ Scalecolor meter
Scale in 30
Show scale
Frame inside [l
Frame outside [l
e
Label Inside
Unit
Font Default
Scale format (C-5yn... % 1f
Max. text width of ... 34
Text height of labels 14
Font color I rontcolor meter
+ Positioning
+ Colors

\

J

BB
Lamps/Switches/Bitmaps
Dateftime controls
VisnDialogs VisullserManagement Favaorite

Meter 180°

Bar display Meter 90°

<«—— Variable to link (integer or floating-point)

<«—— The lower limit of the value range.
<«—— The upper limit of the value range.

<—— Distance between two values on the main scale.
<—— Distance between two values on the fine scale.

If you set 2000 or bigger value to
the scale end, change Main/Sub
scale to bigger value in advance.

Change if necessary.
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|6.6 Write Variable Values

6.6.1 Text-based Element
The shapes in the category [Basic] or [Text field] in the category [Common controls] is to write variable values.

Properties -
¥ Filter = | ¥% Sort by = %lSDrt order = .-'-\_dvanca
Property Walue
= Texts
Text %%d <«—— Strings to display. Use % sign for a variable as
Tooltip shown in section 6.5.

+ Text properties

+ Absolute movement

+ Relative movement

= Text variables
Text variable
Tooltip variable

+ Dynamic texts

+ Fontvariables

+ Colorvariables

+ Lookvariables

+ Statewariables

= Inputconfiguration
OnDialogClosed
OnMouseClick

OnMouseDown

Example: Temp. %d deg C

A line break can be inserted by [Ctrl + Enter].

PLC_PRG.test

<«—— Variable to link (integer or floating-point)

Configure...
Configure. .. <+—— Event to write variable value
Configure. .. (If the event is mouse clicking, choose OnMouseClick.)

When clicking [Configure...], [Input Configuration] dialog appears. Choose [Write a variable] and click [>] icon. If
you change [Input type], input value can be limited or keypad and numpad can be shown to enter values.

Input Configuration

F# Close Dialog

F Open Dialog

# Change the language

F  Change shown Visualization
#  Execute command

#  Switch Framevisualization
# Execute ST-Code

*$ Togale a variable

# File transfer

* write a Variable I

Input type:

Choose variable to edit

(® Use text output variable
(T) Use another variable

< Initial display format: l:l

Min:
Max:
Dialog Title:
[ Password field
Position to open input dialog:
(® Use global setting (from Visualization manage:

() Centered

|___Choose
Input type
(see the next
page)
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Input type
- Default, Text input: An input field appears.

- Text input with limits: An input field appears. The field shows the value range for the input.

| Min: 1 Max: 99

- VisDialogs.Keypad: A virtual keyboard appears.

- I I I
DIIIIIIIEIDBE

A R — R RN

- VisuDialogs.Numpad: - VisuDialogs.NumpadExtended
A virtual keyboard opens. A virtual keyboard opens supporting hexadecimal values.
i ]
| ‘o) Dec Hex ‘
7 8 9 Back A £ D Back
L (—
4 5 6 Clear E D Clear
T : (r—
1 2 3 ESC C Exp 1 2 3 ESC
e e e s s
=SS e
. \ \ N —
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6.6.2 Graphic Element
The elements potentiometer in the category [Measurement controls] or Slider in the category [Common controls] are
to write variable values and to show in graphic view.

Measurement controls Lamps/Switches/Bitmaps Measurement controls Lamp :

Special controls Dateftime controls s —— —

ImagePoolDialogs IP_VUM Current project IMAGEFOOICNANegS VO Cucrprofea

VisuDialogs VisuUserManagement Favorite

VisuDialogs VisulUserManagement Favorite

ﬁ -
= m W =
Bar display Meter 90° Meter 1807 Table Text field Scrollbar
r==1
=TT
lIII 9 | E ! !
J 4 - T— | S |
Meter Potentiometer Histogram Slider SpinContral Invisible input

¥ Filter = | ¥4 Sortby - %*Sort order ~ [#] Advanced

Property Value . m ,
Element name GenElemInst_152
Type of element Potentiometer
Variable
-l |— Variable to link (integer or floating-point)
+ Background
+ Arrow
= Scale
Sub scale position Inside
Scale type Lines
Scale start a
Scale end 100 <«—— The lower limit of the value range.
Main scale 20 <—— The upper limit of the value range.
Sub scale 3 <+—— Distance between two values on the main scale.
Scale line width 1 <+—— Distance between two values on the fine scale.
Scale color [ Scalecolor potenti...
Scale in 30 1 If you set 2000 or bigger value to
Shaw scale + the scale end, change Main/Sub
Frame inside [ scale to bigger value in advance.
Frame outside [ Change if necessary.
+ Position
Variable
Page size 25 }4_ In case of [Slider], if [Move to click] is disabled,
Move to didk | the maximum jump pitch when clicking is applied,

which is defined in [Page size].
(to avoid big jump)
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|6.7 Assigning a Color

6.7.1 Toggle Color
The color of shapes in the category [Basic] can be changed according to the status of BOOL variable. If you use a
shape as an input device such as switch or button, refer to section 6.7.3.

@ Visualization X - |Tutllm|: -
- | 5 A

Measurement controls Lamps/Switches/Bitmaps
Special controls Datefime controls

ImagePuoolDialogs IP_VUM Current project
VisuUserManagement '.ronte
e

Rectangle Round rectangle Ellipse

Properties -
¥ Filter ~ | ¥5 Sorthy - %lSnrt order - ﬁdvanced

Property Value
= Colaors
= Mormal state
Baseelementfram. ¢—— Frame color when the variable value is FALSE.
Green <«—— Fill color when the variable value is FALSE.

+  Frame color

+  Fill color

Black <«—— Frame color when the variable value is TRUE.
Red <+—— Fill color when the variable value is TRUE.
Use gradient color [l
Gradient setting ] linear, Black, White
+ Element look
= Texts
Text Status <«+—— Strings to display
Tooltp
Text properties

Absolute movement

+  Frame color

[

(I
= Alarmstate

[

[

+  Fill color

Relative movement
Text variables
Dynamic texts

Font variables

H O OE O #H =

Colorvariables
Toagle color PLC_PRG.lamp1 “4—— Variable to link
+ Mormal state
+ Alarmstate
L+ | ookwariahles

3wl lampl

[l I

awl lampl

[ |

6— 14
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6.7.2 Color Variable

Colors of shapes can be changed dynamically by color variables. If you use a shape as an input device such as switch

or button, refer to section 6.7.3.

Properties

-

¥ Filter = | ¥3 Sorthy ~ %lSDrt order = [¥] Advanced «——— Enable [Advanced] setting.

Property
+ Text properties
+ Absolute movement
+ Relative movement
+ Text variables
+ Dynamic texts
+ Fontvariables
= Colorvariables
Toagle color
= Mormal state
Frame color
Fill calor
= Alarmstate
Frame colar
Fill color
+ Lookvariables
+ State variables

= Inputconfiguration

Value

PLC_PRG.lamp1 “%<4—— Variable to link (optional)
Color variable for the frame color when the
<«—— variable value is FALSE.
PLC_PRG.color_RE <+—— Color variable for the fill color when the variable
value is FALSE.

<«—— Color variable for the frame color when
PLC PRG.color GB the variable value is TRUE.

4_I— Color variable for the fill color when

the variable value is TRUE.

The type of color variable is DWORD consisting of four bytes parameters as follows.
16#<TT><RR><GG><BB>

<TT> : 00-FF
<RR> : 00-FF
<GG> : 00-FF
<BB> : 00-FF

// Transparency in 256 levels
// Red in 256 levels

// Green in 256 levels

// Blue in 256 levels

Color variables value Color Sample
16#FFFF0000 Red
16#FFO0FF00 Green
16#FF0000FF Blue
16#FFFFFFO00 Yellow
16#FFFFOOFF Magenta
16#FFO0FFFF Cyan
16#FFFFFFEFE, 16#00*x%%%x* White
16#FF000000 Black
16#FF808080, 16#80000000 Gray

If you change colors freely by a color variable independent from ON/OFF status of the variable, [Toggle color] is not

necessary to define. In this case, define frame/fill colors in the normal state.

6- 15



Chapter 6
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6.7.3 Change Colors of Shapes as Switches/Buttons
If you use shapes as switches or buttons with color changed, configure as follows.

Properties -
¥ Filter = | ¥$ sort by - %lSDrtDrder - Edvanced
Property Malue
Element name GenElemInst_155
TextID 871
Type of element Rectangle
+ Position
+ Center
= Color=
= Mormal state -
+ Frame color I Elack 4——-&
+  Fill colar ] Gray <—i
= Alarmstate !
+  Frame color I clack 4—%
+  Fill color [ Green —
lUse gradient colar [l -
Gradient setting ] linzar, Black, W...
+ Element look
= Texts
Text Start/Stop +—
Tooltip

Colorvariables
Toggle color
= Mormal state
Frame color
Fill color
= Alarmstate
Frame color

Fill color

+ Lookvariables

+ Statevariables

= Inputconfiguration

OnDialogClosed
OnMouseClick
OnMouseDown
OnMouseEnter
OnMouseleave
OnMouseMove
OnMouselp
= Tap
Variable
Tap FALSE
Tap on enter if captured
= Toggle
Variable
Toggle on up if captured
+ Hotkey

<toggleftap variable> ¢——ov

Start/Stop

Stant'Stop

Frame color when the variable value is FALSE
Fill color when the variable value is FALSE

Frame color when the variable value is TRUE
Fill color when the variable value is TRUE

Strings to display Either
(Color variables

has a priority.)

No definition

Frame color variable when the variable value is FALSE
Fill color variable when the variable value is FALSE

Frame color variable when the variable value is TRUE
Fill color variable when the variable value is TRUE

—
PO, colortest 4—;-
i
D
Configure... _E
Configure... '
Configure... —:t
Configure... '
Configure... i
Configure... .
Configure... i
|
‘_

L]
0 «—
i
|
L] <«

6—- 16

Variable to link for [Tap] operation

Enabled: Variable value is FALSE while the |
mouse button is pressed. i

Enabled: Variable value is TRUE again when the
mouse pointer is moved back to the element area
with pressed.

Variable to link for [Toggle] operation

the mouse pointer is when the mouse button is
released.

Enabled: The value toggles regardless of where i
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|6.8 Image

6.8.1 Image File
Add the object [Image Pool] by right mouse click on [Application]-[Add Object]-[Image Pool], and click [Add]
button in the dialog [Add Image Pool].

[ pevice (Hx-CPIH16)

=8 pLC Logic \
= €} Applicats Create an object for 2 callection of images
m Libra & Cut Name:
PLC_ Copy
= @ Task Paste
T @5 * Delete Alarm cenfiguration...
2l Refactoring v |3 Application...
@ [ Properties.. B® Data Sources Manager..
= ] visuz _ S¢  DUT.
ﬂ |J Add Object ’ | External File...
95 EEB ‘”?”)E =) ::;z'_de:“ @ Global Variable List..
= asic (Basic it Objec -
£ <Empty 1 Edit Object With... | :::::m |
E iE:E:' f% Lagin @ Metwork Variable List (Receiver)... Add Cancel

Add Image Pool X

Click the [...] icon at [File name] field, then [Select Image] dialog appears. Configure the link type according to the
table below.

ImagePool X

D

File name

Image Link type

Select Image *
Image File:
[
What do you want to do with the image file?
(C) Remember the link.
(C)Remember the link and embed into project.
(®) Embed into project.
reload the file automatically.
prompt whether to reload the file.
do nothing.
Cance
ltems Description

Remember the link

HX-CODESYS saves only the link and automatically updates any changes to an image
file in the image pool. When saving the project as an archive, HX-CODESYS embeds

the image file in the project archive.

Remember the link and embed

into project

HX-CODESYS copies the image to the image pool and the link is retained.
HX-CODESYS recognizes any changes to the image file and then update the image

pool as needed. This behavior is controlled with the option below.

Embed into project

HX-CODESYS copies the image to the image pool. If the file is changed afterwards, it

is not updated in the project.

Reload the file automatically

The image file is updated automatically without prompting.

Prompt whether to reload the file

If the image file has changed, you may be prompted if the image is updated or not.

Do nothing

HX-CODESYS does not update the image file in the image pool.

6- 17
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When an image file is configured, it is displayed as follows.

ImagePool X |

D File name Image
caution |-c.=.l.ﬁnn._'pg |_f'?\

Link type
Embedded

Added images are found in the category [ImagePool] in the ToolBox. Drag and drop as same as other elements.

/@ Visualization X

6- 18

~ | [ | &
Common controls

Measurement controls Lamps/Switches/Bitmaps

Dateftime controls ImageFuool

ImageFoolDialogs | IP_WVUNM | Current project | VisuDialogs

— A

caution
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6.8.2 Switching Image Files

Referenced images are switched according to the status of a BOOL variable. As described in the previous section, add

images to [ImagePool]. The element [Image switcher] is found in the category [Lamps/Switches/Bitmaps].

v_

- @ Visualization X
o o o
o o
o o o

¥ Filter = | ¥ Sort by - %lSurtnrder A ﬁdvam:ed

Property Value
GenElemInst_17

Image switcher

Element name
Type of element
+ Paosition
Variable
= Imagesettings

Image on
Image off
Image pushed
Transparent O
Transparent color I Elack
Isotropic type Isotropic
Horizontal alignment Left
Vertical alignment Top

Element behavior Image toggler

= Texts

Tooltip

= Statewvariables
Invisible
Deactivate inputs

6- 19

~ B E A

Special controls
VisulserManagement

2 | @ @
Image switcher Lamp Dip switch

Variable to link

Image if the variable value is TRUE
Image if the variable value is TRUE
Image if the element is clicked (optional)

(If [Image off] is empty, the image appears
only when the variable value is TRUE.)

Image toggler
Every mouse click switches the image.

Image tapper
The image of the [Image on] is displayed
while the mouse button is pressed.

If the image is used as read only (no operation),
set TRUE or variable to control.
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|6.9 Change Shown Visualization

The button in the category [Common controls] or the
Visualization.

shapes in the category [Basic] is used to change shown

/@ Visualization X

¥ Filter = | ¥% Sort by - %lSortorder - ﬁdvanced

Property Walue
= Texts
Text
Tooltip

Mext Page

Text properties
Absolute movement
Relative movement
Text variables
Dynamic texts
Fontvariables
Colorvariables
State variables
Button state varia...
Bitmap ID variahle

B B B B | B B B B | B |

Inputconfiguration

Configure...
Configure...
Configure...
Configure...
Configure...
Configure...
Configure...

OnDialogClosed
OnMouseClick
OnMaouseDown
OnMouseEnter
OnMouseLeave
OnMouseMove

OnMouselp

B E e
[oenc | Commonconios | Asmmansger |

Measurement controls Lamps/Switches/Bitmaps

ImagePool

Special contrals | Dateftime controls

ImageFoolDialogs IP_WUIM Current project

te

‘\ Label Combobox inte.. Combo box array
E- s
Tab control Button Group box

<4— String to display

<4—— Click [Configure...] at [OnMouseClick] and
configure [Input Configuration] dialog.
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If [Configure...] in the Input configuration field is clicked, [Input Configuration] dialog appears. Choose [Change
shown Visualization] and click [>] icon. Then, choose the visualization to be changed in the [Assign] field by clicking

the [...] icon to open [Input Assistant].

Input Configuration *

OnMouseClick
# Close Dialog #_Change shonn Visuaiization Change shown Visualization

Open Diglog
Change the Ianguage

Change shown Visualization

Zoom to visualization:
Selection

L KT

Execute command @ Assign:
Switch Framevisualization | |
Write & Variable

Execute ST-Code () Assignexpression:

Toggle a variable
File transfer
() Previous Visualization
() Next Visualization

o o W

0K | | Cancel

Input Assistant X

Textsearch Categories

| Visualizations(Project) | MName Type Address Crigin
Visualizations(Libraries)

#] Visualization_1
-] visualization_2
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|6.1O Combo Box

Combo boxes are found in the category [Common controls]. You can choose either Combo box integer or Combo box

array.

e o
o L L
~ | [ =

Measurement controls Lamps/Switches/Bitmaps

o
Special controls Datefime controls
ImagePoolDialogs IP_VUM Current project

VisuDialogs VisulserManagement Favorite

Label Combobox inte .  Combo box array

6.10.1 Combo Box Integer
Add the object [TextList] by right mouse click on [Application]-[Add Object]-[Text List], and click [Add] button
in the dialog. Enter strings in the [Default] field to show in the combobox. ID numbers are automatically input. If one

of strings is chosen in the combobox, corresponding ID number is written to the variable.

=1 Textlist X
ID Default
0 First
1 Second
2 Third
3 Fourth

F Filter = | % Sort by - %lSurt order ~ [+] Advanced

Property Value
Element name GenElemInst_86
Type of element Combo box integer
+ Position
Variable POU.ComboVar <«—— Variable to link
Text list Textlist’ <«—— TextList to link
Image pool
Settings of the list
Texts
Value range
Text properties
State variables

B B B &

Example: If 'Third' is chosen in the combobox, value 2 is written to the variable ComboVar.

ComboVar

2 Third E
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6.10.2 Combo Box Array
Array variable of STRING data type is used instead of [TextList] in the element [Combobox array]. In case of the
same sample as shown in the previous section Combobox integer, define the array variable as follows.

ComboText : ABRRAY[0..3] OF STRING := ['First','Second','Third', 'Fourth'];

Properties g

¥ Filter = | ¥4 sort by - %lSDrt order - ﬁdvanced

Property Walue
= Position
X 38
Y 111
Width 150
Height 30
Variable PLC_PRG.Combovar_4 <—— Integer variable to be written
_oamena PLC_PRG. ComboText ARRAY of STRING variable for the combobox
= Column
= [0
Width 150 <+— Width of combobox
Image column ]
+ Imageconfigu...
Text alignmen... Centered
se template ]
Max, array index
Row height 20
Mumber visible rows 4 <4—— Same as the number of array
Scrollbar size 20

Example: If 'Fourth' is chosen in the combobox, value 3 is written to the variable ComboVar_A.

ComboVar_A

3 Fourth -
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|6.1 1 Movement/Rotating/Stretching of Shapes

Shapes can be moved, rotated or stretched by the parameters as follows. Shapes are found in the category [Basic].

(] visualization X ~  ToolBox -
~ |
RGERESIBN] o1 | Curer o

[

Rectangle Round rectangle Ellipse

2
A
L]
a

Parameters for movement, rotating and stretching are shown in the table below.

Property Variable | Description
Position X - The x-coordinate of the upper left corner of the element

Y - The y-coordinate of the upper left corner of the element

Width - The width of the element

Height - The height of the element

Angle - Static angle of rotation (in degrees)

Center X - The x-coordinate of the point of rotation

Y - The y-coordinate of the point of rotation

Absolute Movement X v The distance to move to the right
movement | Movement Y v The distance to move to the down

Rotation v The angle of rotation (clockwise). The midpoint of the element
rotates at the center point. The alignment of the element remains the
same.

Scaling v The centric stretching ratio. The value 1000 returns the element to its
original size.

Interior rotation v The angle of rotation (clockwise). The midpoint of the element
rotates at the center point. The alignment of the element remains
rotates according to the coordinate system of the visualization.

Use real values - Enabled: The properties of the absolute movement are interpreted as
REAL values. The values are not rounded.

Relative Movement top-left X v The distance to move to the right for the left edge of the element.
movement | Movement top-left Y v The distance to move to the down for the top edge of the element.

Movement bottom-right X v The distance to move to the right for the right edge of the element.

Movement bottom-right Y v The distance to move to the down for the bottom edge of the
element.

Variable -:N/A (Fixed value) @ : Variable can be used.

C
[ ]
2/

Position enter
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Related parameters are shown in the below figure.

Position (0, 0)

\. —— Positive

Position Y
Position X
S B—x
7] m
= ﬁ Relative movement top-left *2'Y
(0] 1
| Absolute movement X .
. Relative movement
/ ““““““““““ ' bottom-right X
v ____ :

Absolute movement Y

0 & E-0

Relative movement
bottom-right Y

Relative movement top-left ** X bommmmmmmmmmmmmmm T

*1 It is shown as left direction however, positive value is movement to the right.
*2 It is shown as upper direction however, positive value is movement to the down.

Rotation and interior rotations are shown as follows.

Rotation

Center

& 8 T g
~< —, N
\,.‘~\ _______?‘_"';_:: o] __
@ g P S~ \‘j.w\\\ ha

= a = f Tl ~ N e

| | ~o S @t
~AB----oooo oo o REEEEE R ¢ \ﬁ

i 8 ol

Center
The center outside of the element The center inside of the element
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|6.12 Label

Strings can be displayed without frame by the element [Label] in the category [Common controls].

/@ Visualization X

-

o o
m] Label
o o

f Filter ~ | ¥5 Sort by - %ls::rt order - Ed'uan::ed

Property
Element name
Type of element
= Texts
Text
= Position
X
b
Width
Height
= Text properties

Text format
Font
+  Font color
= Statevariables

Invisible

Horizontal alignment

Vertical alignment

Value

GenElemInst_7
Label

Label

24
20
150
30

Centered
Centered

Default

Default

I rontcolor

~

|

m Common controls Alarm manager

Measurement controls

Special controls

Datefim

Lamps/Switches/Bitmaps

ImageFool

ImageFoolDialogs Current project
rit

VisuDialogs

Label

Combo box inte..

&— Strings to display

Combo box array
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|6.13 Dialog

A dialog (small screen) can be displayed on the visualization screen.
Add a new Visualization to the device tree, right-click it, select Properties, and select Dialog in the Visualization tab.
If you want to specify the screen size, enable [Use specified visualization size] and set the width and height to suitable

values.

Properties - Visualization_1 [Device: PLC Logic: Application] *
Common Buld  Access Control Visuslization

Use Visualization as

() Visualization

(O) Numpad/keypad/Dialog forinput canfiguration

[] Dialogisopaque

() Use automatic detected visualization size

(®) Use specdified visualization size

Visualization Size
width Height

[] Internal

Gt | el

Add a component (such as a button) to open the dialog in a parent visualization, set [Open Dialog] in the input
configuration, and specify the name of the dialog to open (Visualization name).

Input Configuration *

Close Dialog # | Open Dialog

Open Dialog
Change Language Dialag

Change Shown Visualization -
Execute Command

Switch Frame Visualization
Wirite Variable

Execute 5T-Code

Toagale Variable =
File Transfer

"% and M parameterin case of result

W wm o wowm WY W W

Open dialog modal
Position to Open
(®) Centered
() Position
X

Y

conce
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On the dialog side, add a component (such as a button) that closes the dialog itself, set [Close Dialog] in the
input configuration, and specify the own dialog name (Visualization name) to close.

Example

MR e s R U2 | B BT T BR |G gl b O |k Lok Lk T |

% || {8 visualization x| =
any - 5

O e Click dialog button.

v
]
e R e e e e e R N
& x| &) visualization x| <
i ~ = -~
dialon
Dialog is displayed.
sefting1
setting2
ook [
vl < >

=ssage(s)|
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[6.14 Histogram

Bar graphs and line graphs can be displayed in [Histogram] in [Measurement Controls] category. The horizontal axis

of the graph is evenly spaced. Use XY Chart from [Special controls] category for scatter plots with variables on the

horizontal axis.

@ Visualization » - |'.hﬂmin'l’u|‘lm( ~ 0 X
P | B | &
.'IUU.U o 100.0. Lamps/Switches/Bitmaps
Date/Time Controls Current project
80.0 80.0 :
Favorite
60.0 60.0
. 40.0 40.0 . m & ﬁ
20.0 200
Bar Display Meter 90° Meter 130°
0.0 0.0
o o =
il
= —
Meter Potentiometer Histogram
| Properties > 3 X
F Filter = | ¥% Sortby - %lSortorder - [+] Advanced
Property Value
Element name GenElemInst_2
T el t Histo: . . . .
D:::"::me" oaram One-dimensional array with data displayed
~ Subrange of array in this histogram.
Use subrange O <«—— Only part of the array is displayed in the histogram.
Start ind 0 .
o } Set when subrange is enabled.
End index 0
Display type Bars <«+—— Select from Bars, Lines, Curve.
Line width 1
Relative bar width 60 Bars Lines Curve
= Pasition
¥ 47 100.0 100.0 100.0 100.0 100.0 100.0
¥ 55 800 80.0 800 _- 80.0 80.0 /,'. 800
wWidth 250 60.0 60.0  60.0 _- 600  60.0 - 60.0
Height 150 400 400 400 - 400 400 400
= Bl 200 III 200 200 200 200 200
Scale start 0 00 . 0.0 0.0 0.0 0.0 00
Scale end 100
Main scale 20
Subscale 5
Seale color [ 182,192,192
Base line 0
= Label
Unit
Font Default
Scale format {C syntax) %, 1f
Maximum text width of la... 34
Text height of labels 14
Fant coler I Fontcolor
= Colors
Graph color [ 0,255,0 .
= Alarm color If the current value of the array component fulfills the alarm
Alarm value 0 condition, then the alarm condition is set.
Alarm condition Less sl ess: The current value is less than the Alarm value
255, 0,0 .
Alarm coler B 2550 =More: The current value is greater than the Alarm value
Use color areas
= Color areas 28 Create new I
Areas
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Example

Data : ARRAY[l..S5] OF INT;

100.0 100.0
a0.0 20.0
G0.0 G60.0
40.0 40.0
20.0 . 20.0
Device Application.PLC_PRG 0.0 A A A 0.0
E:¢:|::lrE;si|:rr1A Type Walue
= @ Data ARRAY [1..5] OF INT
g Data[l]  INT 20
# Data[2]  INT 65
@ Data[3]  INT el
g Data[4]  INT 60
g Data[S]  INT 45
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|6.15 Table

To display a table, select [Table] in [Common Controls] category.

_/@ visualization X | -
-
.\ | B =
@ a a Measurement Controls Lamps/Switches/Bitmaps
special Controls DatesTime Controls Current project
Favaorite
] m
|
Cu o
T .
o ou
] =] u Label Combo Box, Integer  Combo Box, Array
j - S nEm
Tabs Button Group Box
N
ﬁ
Table Text Field Scroll Bar

Select a 1-dimensional or a 2-dimensional array for the property data array.

One-dimensional array: The table has one column.

Column Column header

Row —»

Index size of the array

Two-dimensional array: The index size of the first dimension determines the number of columns and the index side of

the second dimension determines the number of rows.

Column Column header

v

Tablez Tablei Tableii<

Row —»

Index size of the second dimension

NS VR ) )

Y

Index size of the first dimension
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Properties * 0 X
f Filter ~ | 5 Sortby - %lSDrtDrder ~ [¥] Advanced
Property Walue

Element name GenElemInst_&

Type of element
Data array
Maximum array index
= Columns
= Column
= [
Column header
Width
Image column
+ Imageconfigurati...
Text alignment a...
Use template
Text alignment a...
+ [
* [
Show row header
Show column header
Row height
Row header width
Scroll Bar size
+ Position
+ Text properties
= Dynamic texts
Text list
Text index
Tooltip index
+ Fontwvariables
+ Statevariables
= Selection
Selection color
Selection font color
Selection type
Frame around selected cells
Variable for selected column
Variable for selected row
Variable for valid column ...

Variable for valid row sel...

Table
PLC_PRG.table

PLC_PRG.table[0,IMDEX]
40

(]
Centered

Ol

]
20
40
20

[ Tableselectioncolor
Il T:bleselection fontcolor

Mo selection

O

f—I

211

Specify data array.
Limits the number of displayed rows.

|_|_ Switch if the column is visible.

<

+«—— The column label can be changed here.
+#— Column width in pixels

‘—l— Images can be displayed in the column.
(Images are used from image pool.)

No need to set.

— Selection when clicking the table row.
No selection, Cell selection, Row selection,
Column selection, Row and column selection

~ A frame is drawn around the selected cells.
— Contains the index of the Column of the selected cell.
— Contains the index of the Row of the selected cell.

| Variable for selected column variable contains a valid

value.
Variable for selected row variable contains a valid value.
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|6.16 Check Box

A value can be written to a BOOL variable using [Check box] in [Common Controls] category.

|8 visualization x | -
-
-~
= S o =
o Checkbox o
g o [u]

B E A

Alarm Manager
Measurement Controls Lamps/Switches/Bitmaps

Special Controls DatesTime Controls Current project

Favorite

D | ~
-y- C
B o e d
Slider Spin Box Invisible Input
Progress Bar Check Box Radio Buttons W

W Filter = | ¥4 Sort by - %ls::rt order = [+#] Advanced

Property
Element name
Type of element
= Position
X
i
Width
Height
Variable
Frame size
= Texts
Text
Tooltip
= Text properties
Usage of
= Statewvariables
Invisible
Deactivate inputs

Example

O
®

f;]

RUN

L]

Value

GenElemInst_10
Check Box

10
150
150
30

From style

Checkbox <

Default style values

TRUE is set if enabled.

Variable of type BOOL

Character string (without single
straight quotation marks) for the
labeling the element.

FALSE is set if disabled.
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|6.17 Radio Buttons

You can select one from multiple options with [Radio Buttons] in [Common Controls] category. An integer value is
written to the variable depending on which radio button is selected.

] Visualization X - |\ﬁmﬁzalimTud5m: >~ 0 X
| & B
Commeon Controls Alarm Manager

a.. n a Measurement Controls Lamps/Switches/Bitmaps
Radio button
e Special Controls DatesTime Controls Current project

Radio button Favorite

>

e e

m m — '_a _----: ”
v |2

N Slider Invisible Input
(m] (m] (m]
- |
Progress Bar Check Box Radio Buttons W
Properties v 3 X
¥ Filter = | ¥ Sort by - %lSort order ~ [¥] Advanced
Property Value
Element name GenElemInst_11
Type of element Radio Buttons
= Position
% 210
v 221 — Variable (integer data type) that gives the index
Width 150 of the radio button that the visualization user
Height 150 has activated.
Variable Definition of the number of list boxes displayed
Mumber of columns 1 — in a column.
Radio Buttans order Left to right <4— Left to right: The radio buttons are aligned by
Frame size From style rows until the number of columns is reached.
Row height From style
= Top to bottom: The radio buttons are aligned
Usage of Default style values row by columns until the number of columns is
= Statevariables reached.
Invisible
Deactivate inputs
= Radio Buttons settings Create new: Clicking this button creates a
= Radio Buttons 2 Createnew | «——— new selection button in the editor and lists
= Areas an additional area in the properties editor.
= [0] Y Deletel
Text Radio button <«——— The button name is specified here.
Tooltip
Line spacing ... 0
E | by Deletel

Example
" Vaiue=0 | | Value=2
- o 3
Value =1 _® Value =3
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|6.18 Spin Box

The value of the variable can be increased or decreased with [Spin Box] in [Common Controls] category.

|8 visualization x | -

B E

: . E: Measurement Controls Lamps/Switches/Bitmaps
(s} 8 “m Special Controls Date/Time Controls Current project
Favorite
-9- P
| M |
Slider Spin Box Invisible Input
Progress Bar Check Box Radio Buttons W

F Filter = | ¥4 Sort by - %lSurt order = [¥] Advanced

Prope Value . .

perty Variable (numeric data type)

Element name GenElemInst_9

Type of element Spin Box Format of the value in printf syntax
+ Position %d: Decimal

Variable 4_ $x: Hexadecimal

$f: Real number

Mumber format <

Interval 1 - Interval used for modification of the value
= Value range

Pinimum value } Lower and upper limit of the output value

Maximum value

+ Text properties

+ Colorvariables

= Statewvariables
Invisible
Deactivate inputs

+ Input configuration

Example



Chapter 6 Visualization

|6.19 Execution

6.19.1 Visualization
In case of the standard visualization, it is automatically executed when [Login] and [Start].

Visualization works in [Simulation] mode also.

6.19.2 Web Visualization
Standard web browser is required in PC or tablet devices. HX-CODESYS is not required in the devices. (If wireless
terminal is used, wireless device is required in HX-CPU) Web browser must support HTMLS5 (Firefox, Safari, IE9 or

newer, etc.)

URL to access
http://<IP address>:8080/<Web file>

Example
http://192.168.0.1:8080/webvisu.htm

Web Visualization works only when HX-CPU is in [Start] status.
When accessed properly, Web Visualization screen appears after the waiting sign as shown below.

@ Visualization X o+ - o X @ Visualization x  +

_
@

N\
(\/

An emor happened; wiil automatically restart

< C (¥ ® 127.00.1:8080/webvisu.htm K < C @t O 127.0.0.1:8080/webvisuhim * KO
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|7.1 Real Time Clock

HX-CPU includes Calendar clock IC, Clock data can be used in program as system clock. Use this function by setting
system clock and time zone information. Configure clock data by dedicated function block (CAA DTULil library).
Refer “System clock command” of HX Application Manual [Command reference edition] for further detail.

Table 7.1 List of CAA DTUMil library

Command Function
GetDateAndTime Get system clock
SetDateAndTime Set system clock
GetTimeZonelnformation Get time zone information
SetTimeZonelnformation Set time zone information

Time zone
There are two type of time zone in HX-CPU. Use Clock function by setting same information for both two time zone.

Table 7.2 List of time zone

Time zone Configure method Target

. Function block . .
Time zone 1 ) ] GetTimeZonelnformation
(SetTimeZonelnformation)

. Configuration
Time zone 2 GetNTPStatus
(PLC Parameters)

Here is an example program to read the clock data. Use this example program by modifying according to the system
specification. Configure NTP Client function invalid, if following the example program. Note that the program restarts
from 2000 January 1t 00:00:00 automatically if clock data exceeds 2037 December 31% 23:59:59. Please refer
Appx.1.1 for details.

Declaration part of variable.

PROGRAM POU

VAR
GetDateAndTime_0: DTU.GetDateAndTime;
SetDateAndTime_0: DTU.SetDateAndTime;
GET_TIME_ERROR: BOOL;
SET_TIME_ERROR: BOOL;
tl: TON;
test: BOOL;
currenttime: DATE_AND_TIME;

END_VAR

Program

t1(IN:=NOT(t1.Q), PT:=T#1S);
GetDateAndTime_O(xExecute:=t1.Q, XError=>GET_TIME_ERROR);

IF GetDateAndTime_0.xDone THEN
currenttime:=GetDateAndTime_0O.dtDateAndTime;
END_IF

IF (currenttime >=DT#2037-12-31-23:59:59) THEN
SetDateAndTime_O(xExecute:=TRUE, XError=>SET_TIME_ERROR,
dtDateAndTime:=DT#2000-01-01-0:00:00);
SetDateAndTime_O(xExecute:=FALSE);
END_IF
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|7.2

HX-CPU supports USB memory and SD card as removable media and file access is possible. Here is sample program
description executing data logging on removable media by using CAA File.

This sample program is 3 kinds data (time stamping, dummy data, text) logging making CSV file (File name:
LoggingSample.csv) on USB memory. New data is added every 10 seconds automatically. Modify data writing timing

Data Logging

according system usage.

SD card is available on HX-CP1H16, HX-CP1H16M, HXC-CP1H16.
-+ There may be a case that the frequency of the file writing execution is too high to write file properly. Please adjust

the task cycle depending on the program.

s Iy ) I S o T e T )

A

DT#2016-05-17-21 2522
DT#2016-05-17-21 2532
DT#2016-05-17-21 2542
DT#2015-05-17-21 2552
DT#201 6051721 2602

1 This
2 This
3 This
4 This
5 This
§ This

C

iz Test!
is Test!
is Test!
iz Test!
iz Test!
iz Test!

Declaration of variable

DT#2016-05-17-21 2613

PROGRAM PLC_PRG

VAR
USBMountSts
SDMountSts
sDirSD
sDirUSB
sFileName
FileOpen
FileClose
FileWrite
FileFlush
sMedia
iState
hfile
sWritelLine
GetRTC
XRDRTC
XReadDone
dtTemp
sDT
T1

FileOpenErr

Err
Exclsv
iNum
sNum
END_VAR

FileOpenDone :
- BOOL;
FileWriteDone:
FileWriteErr :
FileFlushDone :
FileFlushErr :
- BOOL;

- BOOL;

- INT;

- STRING;

: BOOL;
- BOOL;
: STRING

: STRING

: CAA.FILENAME;

: File.Open;

: File.Close;

: File.Write;

: FILE.Flush;

: STRING;

: UINT :=1;

- CAA.HANDLE;

: STRING(128);

- DTU.GetDateAndTime;
- BOOL;

- BOOL;

: DATE_AND_TIME;
: STRING;

: TON;

BOOL ;

BOOL ;
BOOL ;
BOOL ;
BOOL ;

:="/media/sd-mmcblkOpl-;
:="/media/usb-sdal”;
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Program

USBMountSTS := UsbMountStatus();
IF USBMountSTS = FALSE THEN
RETURN - @ * Enable (b) and comment out (a)

END_IF when logging data on SD card.

(b)

CASE iState OF
1:

— ()
sMedia := sDirUSB; — ()
sFileName := "/LoggingSample.csv®;
sFileName := CONCAT(sMedia, sFileName);

iState = 2

FileOpen(xExecute:=TRUE, sFileName:=sFileName, xExclusive:=Exclsv, eFileMode:= File.MODE.MWRITE);

IF FileOpen.xDone = TRUE THEN
FileOpenDone := TRUE;

Hfile := FileOpen.hFile;
FileOpen(xExecute := FALSE);
XRDRTC := TRUE;

iState:= 10;

ELSIF FileOpen.xError = TRUE THEN
FileOpenErr := TRUE;
FileOpen(xExecute := FALSE);
iState := 90;

END_IF

FileOpen(xExecute:=TRUE, sFileName:=sFileName, xExclusive:=Exclsv, eFileMode:= File.MODE.MAPPD) ;
IF FileOpen.xDone = TRUE THEN
iState:=10;
hfile:=FileOpen.hFile;
FileOpen(xExecute:=FALSE);
XRDRTC := TRUE;
ELSIF FileOpen.xError=TRUE THEN
FileOpen(xExecute:=FALSE);
iState:=90;
END_IF

10:
GetRTC(xExecute:=xRDRTC, xDone=>xReadDone, dtDateAndTime=>dtTemp);
IF xReadDone=TRUE THEN
sDT:=DT_TO_STRING (dtTemp);
GetRTC(xExecute:=FALSE);
iState:=11;
END_IF

11:
iNum = iNum +1;
sNum == INT_TO_STRING(iNum);
sWriteLine := CONCAT("$r$n”, sDT);
sWriteLine := CONCAT(sWriteLine, °,");
sWriteLine := CONCAT(sWriteLine, sNum);

sWriteLine CONCAT(sWriteLine, °.,%);
sWriteLine CONCAT(sWriteLine, “This is Test I ");
iState:=12;
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12:

FileWrite(xExecute:=TRUE,hFile:=hfile,pBuffer:=ADR(sWriteLine), szSize:=INT_TO_UDINT(LEN(sWriteLine)));

IF FileWrite.xDone = TRUE THEN
FileWrite(xExecute:= FALSE);
FileWriteDone:=TRUE;
iState:=20;

ELSIF FileWrite.xError = TRUE THEN
FileWriteErr:=TRUE;
FileWrite(xExecute:= FALSE);
iState:=90;

END_IF

XRDRTC := FALSE;

20:

FileFlush(xExecute:= TRUE, hFile:= hfile);

IF FileFlush.xDone = TRUE THEN
FileFlush(xExecute:= FALSE);
FileFlushDone:=TRUE;
iState:=30;

ELSIF FileWrite.xError = TRUE THEN
FileFlushErr:=TRUE;
FileFlush(xExecute:= FALSE);
iState:=90;

END_IF

30:

FileClose(xExecute:= TRUE, hFile:= hfile);

IF FileClose.xDone = TRUE THEN
iState := 40;
FileClose(xExecute:= FALSE);

ELSIF FileClose.xError = TRUE THEN
FileClose(xExecute:= FALSE);
IState := 90;

END_IF

40:

TL(IN:=TRUE, PT:=T#10S);

IF t1.Q THEN
iState:=3;

T1(IN:=FALSE);

END_IF

90:
Err:= TRUE;
END_CASE;

+ Access files after confirming USB memory mounting status or SD card mounting status by program when access
files of USB memory or SD card. SdMountStatus command and UsbMountStatus command are prepared to get
mounting status.

- Don’t remove USB memory or SD card during accessing file or directory. It will be cause can’t access again. If
USB memory or SD card needed to be removed during PLC is in RUN status, removing action like SD card switch
pressing and execution of UsbUnmount command required after executing Flush/close command. It is convenient
to execute by prepared input variable for invoking UsbUnmount command.

+ It may take long time for file accessing time depends on USB memory or SD card type. It is recommended to
separate file access task and general 1/0 access task.

+ There are some possibilities to access file of USB memory or SD card not only from CAA File but also from FTP
client etc at same timing. To avoid this situation, exclusive file access control is required.

The maximum simultaneous use number of asynchronous process CAA Async Manager which is used by CAA
File is 20. If the limit is exceeded, error code 5802 is detected.
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|7.3 Security Protection

Supporting function for Security protection protecting illegal access is available on HX-CPU to decrease the external
security risk via network accessing. This supporting function can be used as one of method to keep the security level

required for the system.

Upload and file open operation of User login without access Monitoring and operation
the project with password right is prohibited without access right are
protection is prohibited prohibited

|
X [~ Q/Q&

“ w\//

o — Access
a Management

Project File  Visualization

PC

HX

e

Figure 7.1 Supporting function for security protection via network access

Device user management

It is possible to define users who can access to HX-CPU. Only the registered user can login HX-CPU by registering
name and password. This is same for Visualization or Web Visualization.

Please note that this functionality has been enabled by default since CPU firmware version 3.5.16.26.

The following dialog appears at login after registering device user. Enter the registered user name and password.

Dialog at HX-CPU login Dialog at Web visualization access
Device User Logon X — g 2
e @ http://192168.0.1:3080, O ~ ¢ || & 192168.0.1
*fou are currently not authorized to perform this operation on the device,
| Please enter the name and password of an user account which has got Username: || |
the sufficient rights,
Password: l ]

Device Name: |Dawce {HX-CP1H1E)

Device Address: |

\
\

User Mame: | ‘ \
\

Password; |

e

Loading Webvisualization

Cancel

Figure 7.2 Access of HX-CPU registered device user
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Add device user
(1) Firmware 3.5.8.2x
Procedure

1. Configure communication between PC and HX-CPU.

2. Login to HX-CPU.

3. Click [Online]-[Security]-[Add Online User].

Then, [Add Online User] dialog opens.

Online | Debug  Tools Window Hep
Login Al+HFS
&% Logout

Create hoot application

Ctrl+FE
& ManTask
Dovirload

Gniine Change

Source downloar to connected device
Multiple Download...

Reset warm

Reset cold

Reset origin

Simulation

H

[ V]| ™ Logof current anline user

Cperating Mode * @ add online Lser...

8- Remove Online User...

Changs Password Online User...

Add Online User X
Mame: |hitachi |
Passwaord: |.|.o.|....o |
Confirm passward: |ouuuuu| |

Hide passward

Password strength:

Cancel

4. Enter a user name and a password for the user account you want to create. And click [OK].

(2) Firmware 3.5.13.4x
Procedure

1. Configure communication between PC and HX-CPU.

2. Logout from HX-CPU.

3. Open [Users and Groups] tab of device. And click (Synchronization) button.

Then, a dialog opens prompting whether the device user management should be activated.

(] Device x

[&]=

Communication Settings

Device user: Anonymous

Applications

To get started, either connectto 2 device to upload its con!

Backup and Restore
Files

Log

PLC Settings

PLC Shell

| Users and Groups

Access Rights

HX-CODESYS

Currently, the user management is not activated on the
device,
‘Would you like to activate it now?

Please note: When activating the user management you will
be asked to login as "Administrator’ using the default
password, Then you will be asked to enter a new password,

4. Click [Yes]. Then, [Device User Logon] dialog opens.

Device User Logon

and password of an user account which has got the sufficient rights.

X

] You are currently not authorized to perform this operation on the device. Please enter the name

Device Name: ‘Devlce {(HXC-CP1H18)

Device Address: |

User Name: \
Password: \
Operation: View
Object: "Device"

Cancel
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99%]

5. Enter “Administrator””" as the user name and password.

Then, the dialog to change password for the built-in administrator account “Administrator” opens.

Password expired, please enter a new onel %
Name: Administrator
Password: [ |

Confirm password: | |

Cancel

*1: User name “Administrator” is a built-in administrator account.

Enter a new password for the built-in administrator account “Administrator”. And click [OK].
7. Click [Users]-[Add] button in [Users and Groups] tab.
Then, [Add User] dialog opens.

Add User *
Name: | |
i Device user: Administrator
=] Default group: Administrator -
Synchronized mode: All changes are immediately downloaded to the device,
Users Password: [ |
+-8  Administrator o Add.. Confirm password: [ |
o cee | passworésrengtr: ] 21 depasovors
£ Import.
Password can be changed by user
+  Edit... [] Password must be changed at first login
& Delete Cancel

8. Enter a user name and a password for the user account you want to create. And click [OK].

(3) Firmware 3.5.16.2x
Procedure
1. Configure communication between PC and HX-CPU.
2. Logout from HX-CPU.

3. Open [Users and Groups] tab of device. And click (Synchronization) button. Then, a dialog opens

prompting whether the device user management should be activated.

(7 Device x
Communication Settings = Device user: Anonymous

To get started, either connectto 2 deviceto upload its con!
Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights
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4. Click [Yes]. Then, [Add Device User] dialog opens.

HX-CODESYS

Currently, the user management is not activated on the
device.
Would you like to activate it now?
Please note: When activating the user management you will
be asked to create a new admin user. Then you will be asked
ta login as this user.

Yes Mo
Add Device User X
Mame
Default group Administrator ~
Password ‘ |

Confirm password ‘ |

Passwordstrength I:I Hidepassword

Password can be changed by user

[] Password must be changed at firstlogin

Cancel

5. Enter a user name and a password for the user account you want to create. And click [OK].

Add Device User *
Name admin
Default group Administrator bl
Password ‘---"--" |
Confirm password ‘--u--n- |

Passwordstrength Hidepassword

Password can be changed by user
[] Password must be changed at firstlogin

Coeel

+ When this procedure is canceled by some error or clicking [Cancel] button, there are cases in which a dialog
to enter user name and password is displayed at next HX-CPU login. In this case, Device user management
is enabled. Try to enter “Administrator” as the user name and password in the dialog.

+ It is also possible to activate Device user management by [Online]-[Security]-[Add device user]. However,
there are cases in which an error message is displayed. Please follow this procedure when activating Device

user management.
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Delete Device user management information
Procedure

1. Click [Reset origin device] after right clicking on [device] in the device tree.

* Caution: User program in HX-CPU is also deleted.

* If you are not logged in to the device yet, then a dialog opens for entering the user name and password.
2. Click [Online]-[Security]-[Logoff current device user].

It will be possible to login without dialogs in the next time.

Online | Debug Tools Window  Help
F©8 Legin Alt+F8 y m === F | o
E Logout Ctrl+F8

Create boot application

Download
Online Change

Source download to connected device

Multiple Download...

Reset warm

Reset cold

Reset origin

Simulation

Security 4 Logoff current device user

Operating Mode

-

8+ Add device user...

fi/ Change Password Device User..,

Reference

In the case of HX-CODESYS V3.5 SP8 Patch4, it is also possible to delete Device user management
information by adding new user with name “Everyone” and empty password.
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+ After adding new user with this procedure, a blank user name and password can’t be used to login. Please make
note the registered password without missing.
A dialog at login appears again when the user name or password is different from registered users. When login
can’t be possible, confirm user name and password with a manager who registered device users.

In order to limit the risk of your password being cracked, the following things are recommended.
8 characters or more (Most suitable is 12 characters or more)
Mixture capital letter and small letter
Mixture number
Mixture special character
To avoid existing name or easily guessed phrase for password (“123”, “abc” or “qwerty” etc)

+ Device user management information is deleted by [Reset origin device] operation.
The following dialog appears if a wrong password is entered in a certain number of times. Then, the user cannot
login and display Web Visualization for a certain period of time even if a correct password is entered. Please retry
to enter a password after about 1 minute.
* Note that the following message doesn’t appear in case of device user login from Web Visualization display.

HX-CODESYS et

e Operation aborted, too many retries,

(5] 4

7-10
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Password protection of Project

Password protection is possible for project file.

This protection is valid when opening a stored file or source program in HX-CPU by HX-CODESYS.

Open dialog of [Project]-[Project Settings]-[Security].

Lk

Add Object

Add Folder. ..

Scan For Devices...
Update Device...

Edit Chject

Edit Ohject With..,
Cnline Config Mode. ..
Set Active Application

Project Information.. .

Project Settings. ..

e @

Project Environment. ..

Document. ..
Compare. ..
Ezpoart...

Impart...

Export PLCopenxML. ..
Imnport PLCopensML. ..

User Managerment

Project Settings

[ Compile options
®  Compiler warnings
£ Page Setup

sFC

% Source Download
Static Anakysis Light

83 Users and Groups

@ Visualization

@ Visualization Profile

[CJEnable project file encryption

Cancel

Figure 7.3 Configuration of Project password

Select [Password] by check on [Enable project file encryption].

Input current password, new password and new password confirming.

Project Settings

SFC

4 Compile options

@ Compiler warnings
&5 Page Setup
&) security

% source Dowrload
Staic Analysis Light

82 Users and Groups

&) visuslization

@] visualization Profile

Enable project fie encryption

(@ Password () Donale

1f this option is activated, a password is used ko encrypt the content of the currently
opened project file, The user must enter this password whenever this project is loadsd,
even iF it is Inaded as Ibrary reference,

*) 1f you forget the encryption password, your project file will be lost! Tt is
not possible to restore the file contents in this case!

Current password:

N passwordh

Figure

7.4 Input Project password

Then protection is enabled when opening a stored file or source program which is stored in HX-CPU.

At the time to open project or uploading

In case of password is not correct

Encryption Password X
CODESYS x
i Enter the password For testpw, project’s
E’j’ e The password for the encrypted project 'pw’ is not correct.
Figure 7.5 Input Project password

Project can’t be opened if forgetting coding password. Please be careful not to forget password and manage it.
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Access limitation of Visualization

It is possible to make access limitation for Visualization page or Display element.
Configure access right for each group by registering user and group belonging its user.

Web Visualization
Starting page

@ - o 7
in di Monitor & operation page
Please Login! Login dialog D pag

PC

' User A: Group with operation limitation

User B: Group only for monitoring @ @
e -

O

Only User A can operate

(User B can only monitor)

Figure 7.6 Visualization example with access limitation

User management of Visualization

=3 testpw
=[] Device (Hx-CP1H16)
=B pLC Logic
= "j Application
ﬁﬂ Library Manager

PLC_PRG (PREG) @ Settings (] Default Hotkeys @ Visualizatio Font settings

= @ Task Configuration Create empty user Create user management with
. rmanagernent default groups and users
= @ MainTask. 2 kit

& pLC_PRG
=58 vISU_TAsK
H wsuﬁa:::i::;;ufr o This window is displayed when no user management data
ﬂ Webvisualization Double clicking
@ Visualization
+ m EBasic (Basic)

Figure 7.7 Visualization manager

There is no user management data as default setting. Click [Create user management with default groups and users]
in order to register user management group and user.

@ Settings [ Default Hotkeys @ visualizations S User management .Iﬂ Fant settings

Create emphy user Create user management with
management default groups and users
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Configuration of Group and User is default setting in below. At this default setting, user belongs to Group [Admin]

are configured having right of data changing.

Groups  Wisers  Settings

Settings (0 Default Hotkeys @ Visualizations 8 User management E Fonk settings

roup name Autarnatic logout Logout tirne Perrnizsion to change user data  Description Id
+ 84 admin 1 minutefs) 1
+ 8 service O 1 mintes) O z
+ 83 Operator O 1 minkefs) O 3

m Mone
O 1 rinukes) O

@ Settings (1 Defaulk Hotkeys @ visualizations 8 User management E Font setkings

Groups QUsers  Eettings

o LEgtat R "o Full narme 27 Password K User group Deactivate Description
8 admin adrninistrakor ik adrmin O
8 service Service phiuked : Service O
8 Operator Operator ' oottt . Operator F

O - T AP B 0

User name to password are same at default setting

Figure 7.8 User management Visualization manager

Next is explanation of Element configuration of Visualization.
Configure [Access rights] on the property window of element.

@] visualization X [g& MarTask  [[S] PLCPRG ()] Visualization Manager | v | [Properties A
Inkerface Editor ([ Hotkeys Configuration 3 Elernentlist T Fiter ~ | ¥ Sortby ~ &} Sort order = [¥] Expert
: AR ETINACLR Property Walue
3 EHD VAR Elementname GenElemInst_2
Type of element Dip switch
= Position
-
= % 56
W 155
‘Width 70
Height 70
Variable PLC_PRG Var_1
Image settings
/ Element behavior Image toggler
= Texts
Tooltip

+ State variables
+ Background
Access rights Rights are set: Limited rights,

Dedicated property window appears by selecting “Element” 100 % &
< > B ToolRio:
[Access rights] window
A it S
FrEss nghts X Double clicking
User groups operable  only visible invisible
-8 Admin O O
8 Service O O
&1 Operator O O
m MNane O O
Configure other than user of Group [Admin] can’t operate.
Group hierarchy iz activated
Gancel

Figure 7.9 Access right configuration for element of Visualization
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A Caution

In the control system, recently, the connection and cooperation with the information communication system
progress and information security risks including cyber attacks are growing. In a system applying this
product, physical security measures mainly in the installation location and security measures in use via
network are needed.

[Security risk example via the network]

- Abnormal operation, performance degradation, information leakage and data tampering by attacks from
outside

- Malfunction, harm and damage occurrence due to programs and/or data tampering from outside

- It is used as an attacking step for the-other systems

Hitachi Group is striving security improvement of control systems by establishing prerequisite protecting target
defined for each product and equipping security protection functions under the own provision security design
procedure.

In order to deal with the security risks from the outside via the network, this product is equipped with a security
protection support functions for the purpose of prevention of unauthorized access. However, the security level to
be determined by the control system. In addition, the assumed security risk is not fixed, it will be something to
change on a daily basis.

Not only in our products, individual security protection support functions of each product configuring the system
is one means to ensure the security level required for the system, it does not completely prevent the security risk
growing daily.

The construction of the security level required for the control systems are responsible by the system and

customer. In addition, for the maintenance of the security level will require continuous improvement measures.

In a system using this product, regardless of the presence or absence of the use of security protection support
functions, trouble, accident or damages caused by unauthorized external access, Hitachi Group will not be able to

bear any responsibility.

It is required for the customer side to clarify the target of the security protection of the system, following the

conduct measures example to a representative, please refer to the construction and operation of the system.

-Utilization and regular review of the authentication function for the program and the data to be protected
-Utilize the security functions of the device configuring the network
-Prevention of the unspecified connection by the use of a particular function to identify connection

-Measures in the operational management, such as to lock the location of devices or limit the operator
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|7.4 Encrypted communication

Encrypted communication is available on OPC UA server and Web Visualization from HX-CPU firmware version
3.5.16.22. This supporting function can be used as one of method to keep the security level required for the system.

Presetting
1. The correct time information must be set on the HX-CPU in order to generate a certificate within the

HX-CPU.
There are 2 ways to set the time information on HX-CPU.
- By using CAA DTU library
- By using PLC Shell
The setting procedure from PLC Shell is shown as an example here. Please refer HX-CPU Application Manual
Software Edition and Online Help for the setting from user program.
Open PLC Shell tab in the device editor and execute “rtc-set” command to set the time. The time information format
is ISO 8601.
Ex) In case setting 3:00:00 March 3152021
rtc-set 2021-03-31T03:00:00

[l Device x

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

IEC Objects

PLC Parameters

PLC IfO Mapping

Task Deployment

Status

Information

rtc-set 2021-03-31T03:00:00|
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2. Install CODESYS Security Agent 1.2.1.0.package into HX-CODESYS.
CODESYS Security Agent 1.2.1.0.package is included in HX-CODESYS installation DVD. Also the package file
can be downloaded from CODESYS Store.

CODESYS Security

Agent
1.2.1.0.package

Select [Tools]-[Package Manager...] menu.

Tools | Window  Help
|§ Package Manager.. [
tsl  Package Designer..

Click [install...] button in Package Manager window to display the common dialog. Select CODESY'S Security Agent

1.2.1.0.package.

&P Package Manager X
g g

Currently Installed Packages

Refresh Sortby | Mame e Install...

MName Mersion Installation date Update info  Lic
[ I A R B S PP e L1550 WIS Mol
II’ Pl R e o L PP | Mol
- ST Pt T e =y L VAT Mol
. Updates
B oozt s Huea 1855 SLSIAPRLL Mol
HF s Monbs Showke) 7 Tesecal SNUIT VT 4 o L AN Mol Search Updates
] S T LR T O s . 17 1 LR 1) Mol
[: QIO Y (TR e s T ALH Lice
CODESYS Store
CODESYS Stare

Follow the wizard to install the package. When the installation completes, CODESYS Security Agent will be added

to Package Manager window.

&P Package Manager X

Currently Installed Packages

Refresh Sortby |MName ~ Install...
Mame Version Installation date Updateinfo  Lic Uninstall...
B Uit A lorals Bavna Daneals L1izs.C SUSISELI 5 Mo | Details...
ﬂ ST ety =y | IR L Mol
! PR BTR R LY WA T COERs -8 L SUSISELI 5 Mo | T
| CODESYS Security Agent 12,10 2021/03/31 Nol
W st s Hee S EILILLICT Mol Search Updates
B Fow— Cabe St O Sesecabe EVET MY 4 LR b TR TR Mol
1] S T Rk A o ISP 7. 1 L] 17 Mol
[: QIO Y (TR e s T ALH Lice

CODESYS Store
Rating...
CODESYS Stare

7-16



Chapter 7 Utility Functions

3. Generate a certificate on the HX-CPU.
Create a new project with HX-CODESY'S and select [View] — [Security Screen] menu.

View | Project Build Online Debug Tools
% Devices Alt+0
POUs Alt+1
TE  Modules Alt+2
r Bl Messages Ali+3
‘ Element properties
2B ToolBox
@ Visualization ToolBox
Watch »
B  Cross Reference List
= Call Tree
" Bookmarks
M Breakpoints
e Call Stack
Memory
Cnline Change Memory Reserve Settings
BE] Start Page
| @ Security Screen . ||
= Store H
Security Screen window will be displayed. Open the Devices tab and click the refresh button.
e Security Screen X
User .|| Information '?r
Project ﬁi| Refresh tI:EI-.Iis’;DfI;varilall",-IIEI- tl;elﬂ.fiu:és Iaru:ll 1I:i1eirl l.'lE'rti"il.'EtE stores, P<
Devices ﬁj

Select Device in the left view to display the certificate in HX-CPU.

@ || Information

#j | = - pevice

FF Own Certificates

EF Trusted Certificates

B3 Unstrusted Certificates
E# Quarantined Certificates

In the right view, make sure the current time is within the Web Server certificate expiration range.

13 | Information lssued for  lssuedby  Valid from Valid until
b4 » OPC UA Server (not avaiabie)
i_l.j « Encrypted Apphcation (not available)

¥ Encrypted Communication HX-CPU HX-CPU

5 web server HY-CPU HO-CPU

Delete the certificate after setting the time information and turn off and on the power if the current time is not
included in the expiration date of the certificate. A new certificate is automatically generated at the start up process.
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Web Visualization

Create a project using Web Visualization and download it to the HX-CPU. Enter "https://<IP address of
HX-CPU>/<file name>.htm" in the address bar of your web browser.

@  https://192.168.0.1/webvisu.htm

Depending on the browser settings, a security warning screen may be displayed.

= m] X
@ Privacy error X + [~ ]

&« C {t A Notsecure | hitps//192.168.0.1/webvisu.htm ¥ N 2

A

Your connection is not private

Attackers might be trying to steal your information from 192.168.0.1 (for example,
passwords, messages, or credit cards). Learn more

MET:ERR_CERT_AUTHORITY_INVALID

Q To get Chrome's highest level of security, turn on enhanced protection

Advanced Back to safety

Select a menu to connect to HX-CPU in the detailed display.
Hide advanced

This server could not prove that it is 192.168.0.1; its security certificate is not trusted by
your computer’s operating system. This may be caused by a misconfiguration or an
attacker intercepting your connection.

Proceed to 192.168.0.1 junsafe)

The visualization is displayed on your Web browser with the communication encrypted.
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OPC UA Server
The setting procedure on OPC UA client differs depending on the client software, so check a manual of your client

software. This document describes the setting procedure of UaExpert manufactured by Unified Automation as an

example.

1. Creating a certificate for the CODESYS OPC UA server

i
Select [OPC UA Server (not available)] in the right view of Security Screen window and click button.

:Ef Information I
pLga | . OPCUA Server (not available)
I Create a new certificate on the device, ble)
-i'J :
?f.'. Encrypted Communication F
) '?} Web Server b
ek

Specify the key length and validity period in Certificate Settings dialog. Please note that increasing the key length

enhances security but increases processing time.

Certificate Settings

Key length (bit) 3072 w

Validity period {days) |365

[]8 cancel

After the OPC UA Server certificate is generated, restart the HX-CPU. The certificate is read at the startup process.

Tf Information Issued for Issued by !

b '?; OPC UA Server OPCUAServer@HX-CPU OPCUAServer @HX-CPU :
. Encrypted Application (not available)

ﬁ '?; Encrypted Communication HX-CPU HX-CPU :

'?'* Web Server Hx-CPU Hx-CPU :

Create a project using the OPC UA server and download it to the HX-CPU.
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2. Storing an OPC UA client certificate into the HX-CPU
Launch UaExpert and click [Add Server] button.

I Unified Automation UaExpert - BETA - cb32ac16¢
File View Server Document Settings  Help

INZA=1%]0

Project

v [ Project

Add Server

Enter IP address of the HX-CPU to [Endpoint Url], select [Basic256Sha256] for [Security Policy] and [Sign &
Encrypt] for [Message Security Mode]. Click OK to close the dialog.

B 2dd Server ? X

Configuration Mame |HA-GFU

PKI Stare Default -

Dizcovery Advanced

Server Information

Endpaint Url |npc.tcp://192.158.2.1
Reverse Connect ]

Security Settings

Security Palicy Bazic2h6Shalhh -

Mezzage Security 2
Mode Sign & Encrypt -

Right-click on the added server and select [Connect].

Praoject g X
~ [0 Project
~ [ Servers
O Hx-ce
v [ Document = Remave

{3 DataA 3 Connect %

>< Disconnec
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A warning will be displayed because the certificate is not registered. Click [Trust Server Certificate] button and

select Continue.

B certificate Validation

*
Yalidating the certificate of server 'OPCUAServer@HHX-CPU' returned an error:
6 | BadGertificate Untrusted
Certificate Ghain
MName Trust Status

o OPCUAServer@HX-CPU Untrusted

Certificate Details

A

Error ok [BadCertificatelUntrusted)]
Common MName OPCUAServer@HX-CPU
Crganization
OrganizationUnit
Locality
State
Country
DomainComponent

sswer |
Common MName OPCUAServer@HX-CPU
Organization
OrganizationUnit
Locality
State
Country
DomainComponent

Validity
Valid From & 41 10:22:06 2021
Valid To & 41 10:22:06 2022
Serial Number 1]
Signature Algorithm  RSA-SHAZ256
Cipher Strength RSA (3072 bit) v

Trugt Server OPﬁrtificatel
[ Accept the server certificate temporarily for this session Continue Cancel

e
In HX-CODESYS, click button and select [Quarantined Certificates] in the left view of the Security Screen.

}f@ Security Screen :n‘.]

@ || Information

ﬂ = ﬂj Device

F& Own Certificates

5 Trusted Certificates

FR Untrusted Certificates
[F& Quarantined Certificates
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Drag [Ua Expert@...] displayed in the right view and drop it to [Trusted Certificates] in the left view.

Information Tf Information Issued for Issued by
= [ pevice * B | UsExpert@RBrVITIECIET  UsBxpert@L A miliUN M
£# own Certificates
F# Trusted Certificates ﬁj
EF Untrusted Certificates %3 e}
£F Quarantined Certificates Tf

@ Security Screen X

& | Information '?;* Information lzzued for
&= [ pevice * UaExpert@u s "z 2L /LY.L
F3 own Certificates
o |E Trusted Certificates | o]
- E® Untrusted Certificates e
E® Quarantined Certificates T

In UaExpert, right-click on the server again and select [Connect].

Project B X
v [ Project
v [A Servers
[ HX-cp1I
v [ Document = Remove

a Dﬂtﬂﬁ-@ Connect %
X Disconnect

Select [Ignore] if a warning message is displayed.

. Connect Error ot

Y Error 'BadCertificateH ostMamelnvalid' was returned during CreateSession, press
/ ll_\ ‘Ignore’ to suppress the error and continue connecting,

OPC UA communication is executed with the communication encrypted.

Data dccess Wiew [x ]
# Server Mode Id Display Mame Value Datatype
1  HX-CPU MS4|5tringllvarl... testwar true Boolean
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|7.5 Recipe function

The recipe function enables to read and write the values of the data memory in the HX-CPU at once. There are two

ways to read and write data.
- Online operation from HX-CODESYS
- User program using a dedicated function block

7.5.1 Add Recipe Manager
Right-click on [Application] and select [Add Object] - [Recipe Manager...]. Click [Add] button in [Add Recipe
Manager] dialog.

=@ é?i;fﬂx?pmls) Add Recipe Manager X
= ogic
=12 Apj =
o RK
Copy Create a Recipe Manager
= @ Paste
¥ Delete
N
% Refactoring 3 ‘ S——
[0 Basic (3
Properties...
‘J Add Object 4 | Alarm Configuration...
2 Add Folder.. £k Application...
[§ Edit Object B®  Data Sources Manager...
Edit Object With... @g DUT.
'lﬁ Login External File...
T —— @ Global Variable List..
elete g ication from device
i Image Pool...
=0 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
& POU..
&) POU for implicit checks...
|ﬂ Recipe Manager.. .
Ll Redundanry r"‘nn-'imwl’z\ginn
Add Cancel
[Recipe Manager] is added to the device tree and the settings window opens.
=[] Device (HX-CP1H1E) @ Redpe Manager x
=1 pLC Logic Storage  General
=i} Application
4 Storage e |IEEEEE] hd
m Library Manager e |
5] PLC_PRG (PRG Flepath | |
3 Recipe Manager File extension |.txh'ecipe |
=484 Task Configuration Separator
. Tab Semicaolen C
=-g& MainTask OrTa O e
& PLC_PRG O space ®:= Ol
Available Columns > Selected Columns
'b Type s 'b Variable
*’ Mame 'b Current Value
'ch-mment <
'” Minimal Value
*’ Maximal Value <
Save as Default Up Down
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No. Item Description

Select storage type.

Textual: saves the recipe in a readable format with the configured columns and delimiters.
1 Storage type . o . . :
Binary: saves the recipe in a non-readable binary format. This format requires less storage

space.

Specify the file path. (Only when reading and writing from user program)
When creating a folder called "Recipe" directly under the USB memory or SD card and saving
the recipe file in it, specify the file path as follows.

SD card: /media/sd-mmcblkOpl/Recipe/
2 File path
USB memory: /media/usb-sdal/Recipe/
Folder name
HX-CPU reads the file saved in this file path at the startup.
. . File extension for the recipe file. The resulting default name for recipe files is in the form|
3 File extension

<recipe>.<recipe definition>.<file extension>.

Delimiters between the individual values in the saved file.
4 Separator

Available Columns | Defines which information is saved in which order in the recipe file.

Selected Columns

7.5.2 Add Recipe Definition
Right-click [Recipe Manager] and select [Add Object] - [Recipe Definition]. Click the [Add] button in [Add Recipe
Definition] dialog.

= [{] Device (Hx-CP1H16) Add Recipe Definition X
=B pLC Logic
= r:F hpplication % Create a new Recipe Definition

m Library Manager
PLC_PRG (PRG)

Name

% RE ¥ cut ==
= Tg
- Copy
+-[{] Basic (Basi . Delete
Browse 3

Properties...

[iz1  Add Object v [2  Recipe Definition...
) Add Folder..

[Recipe Definition] is added to the device tree.
=) pevice (HX-CP1H15)
=Bl PLE Logic
=1L} Application
ﬁ] Library Manager
PLC_PRG (PRG)
= ﬁ Redpe Manager
(- [Redpes J
= @ Task Configuration
= @ MairTask
H pLC_PRG

Add Cancel
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7.5.3 Configuration of Recipe Definition
Right-click in Recipe Definition editor and select [Add a New Recipe].

0 Recipes X
Variable Type MName Comment Minimal Value ~ Maximal Value = Current Value

Cut

Copy

Paste

Delete

Insert Variable

Add Child

Add Sibling

Update Structured Variables

L B oddd XBF =

Add a New Recipe .
49

Remove Recipe

Load Recipe...

Save Recipe...

Give a name to the recipe.

&, New Recipe e
MName |F‘.eci|:le:lj
Copy from existing <Create Empty = =

A new recipe column is added. You can add multiple recipes (columns).

Zl, Recipes x

Mariable Type Marme Comment Minimal Value  Maximal Value Current Value | Recipel

Add the variables to read or write to [Variable] column. All the local variables in a POU can be added at once by

specifying the POU name.

Q\ Recipes X

Variable Type MName Comment Minimal Malue  Maximal Value CurrentValue  Recipel

PLC_PRG.varl INT
PLC_PRG.var2 INT
PLC_PRG.var3 INT
PLC_PRG.var4 INT
PLC_PRG.vars INT
PLC_PRG.vard INT
PLC_PRG.var7? INT
PLC_PRG.vard INT
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7.5.4 Read and Write Recipe data
Go online and right-click on a target recipe column to read or write data.

Q Recipes X

| | Properties -«
Variable Type Mame Comm.. Minim.. Maxim.. Current.. Recipel RecipeZ T Filter = | ¥ Sortby *
PLC_PRG.varl INT 4909 1 10 | &lsortorder -
PLC_PRG.var2 INT 9818 2 a0 [
Cut
PLC_PRG.var3 INT 14727 3 % U
PLC_PRG.var4 NT 19636 4 Copy
PLC_PRG.var5 INT 24545 5 Paste
PLC_PRG.varé INT 294534 6 Delete
PLC_PRG.var? INT -31173 7
PLC_PRG.varB INT 26264 g Select All
Browse 3
_ N +  Insert Variable
. % Add Child
g  Load Recipe... o
% Add Sibling
g SaveRecipe.. Gy Update Structured Variables
. Add a Mew Recipe
*% Read Recipe A _
Q Remove Recipe
N 4 N
&% Read and Save Recipe... " Load Recipe..
. . g SaveRecipe..
T Write Recipe
*% Read Recipe
E@ Load and Write REEIPE“' ) &% Read and Save Recipe ...
NG
\ M Write Recipe

Iltem

Description

Load Recipe...

Loads a recipe from a file in your PC to HX-CODESYS.

Save Recipe...

Saves the variable values of a recipe to a file in your PC.

Read Recipe Reads the variable values of a recipe from the HX-CPU to HX-CODESYS.

Read and Save Recipe... Reads the variable values of a recipe from the HX-CPU and saves them to a
file in your PC.

Write Recipe Writes the values of a recipe to the variables in the HX-CPU.

Load and Write Recipe... Loads a recipe from a file in your PC and writes the values to the variables in

the HX-CPU.

The recipe data is also saved when the project file is saved.
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7.5.5 Read and Write Recipe data from a user program
Recipe data can be read / written by the methods of the function block "RecipeManCommands". A brief sample

program that reads recipe data from a USB memory and writes it to the PLC data memory, and reads the PLC data

memory value and saves it as a recipe file on the USB is shown below.

Recipe Manager

'ﬂ Recipe Manager X

Storage  General

Storage type |m

File path |,|"meu:|ia,|"us|:u -sdal/Recpe/| |
File extension |.txtren:i|:|e |
Recipe
Q Recipes X
Variable Type MName Comment Minimal Value = Maximal Value Current Value  Repi Rep2
PLC_PRG.wvarl INT 1 10
PLC_PRG.var2 INT 2 20
PLC_PRG.var3 INT 3 30
PLC_PRG.vard INT 4 40
PLC_PRG.wvars INT 5 50
PLC_PRG.varg INT ] &0
PLC_PRG.var? INT 7 70
PLC_PRG.vard INT 8 30
Program
] POU %
1 PROGRAM BOU
- 2 VAR
3 RecipeManCommands_ 0:RecipeManCommands;
4 WE_ERcp: BOOL:
5 ED Recp: BOOL;
£ Errl: DWOED;
7 Err2: DWORD;
z END VAR
B
1 Open recipe file from USE memory and Write to PLC data memory
RecipeManCommands 0
WE_Rcp RecipeManCommands . LoadFromAndWriteRecipe
=} EN END
'"Recipes' —|RecipelefinitionName LoadFromindWriteRecipe —Errl
'Repl' —RecipeName
'"BEcpl.Recipes.txtrecipe’ —FileName
2 Read from PLC data memory and save as recipe file
RecipeManCommands 0
RD_Rcp RecipeManCommands . ReadAndSaveRecipeAs
=l EN ENO———
'Recipes' —|RecipeDefinitionName BeadAndSaveRecipels —Err2
'"Rcpl' —RecipeName
'"Bcpl.Recipes.titrecipe’ —FileName
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When saving a decimal point value of a REAL or LREAL type variable which can contain a rounding error in a
recipe file, hexadecimal number starting with "F16#" is added after the numerical value.
Example)
If a value of a REAL variable is 2.88, the following value is recorded in a recipe file.
GVL.rVar,REAL,2.88F16#2E147B0H-6
If this recipe is written back to an HX-CPU, the target variable will be set to 2.88.
On the other hand, if you create a recipe file as shown below and write it to the CPU, a rounding error will occur in
the target variable and 2.87999988 will be set.
GVL.rVar,RE