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

O Repair

Any examination or repair after the warranty period is not covered. And within the warranty period ant repair and
examination which results in information showing the fault was caused by ant of the items mentioned above, the
repair and examination cost are not covered. If you have ant questions regarding the warranty please contact wither
your supplier or the local Hitachi Distributor. (Depending on failure part, examination might be impossible.)

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 PLC
+ PLLC system engineer
+ Person handling PLC
+ Manager after installing PL.C

Warning

(1) This manual may not be reproduced in its entirety or ant 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®2000 / XP / 7/ 8/ 10 are registered trademarks of America and other registered countries of
Microsoft Corp. of the United States.




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.

Safety caution items are classifies as “Danger” and “Caution” in this document.

: Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
Q> DANGER Yo feng Y :

possible death or severe injury.

: Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
A CAUTION  an Y g

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.

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

9 is shown.

1. About installation

/N CAUTION

o 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.

o 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.

« 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

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

o 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

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

o Structure the emergency stop circuit, interlock circuit, etc. outside the programmable controller (hereinafter
referred to as PLC).
Damage to the equipment or accidents may occur due to failure of the PLC.
However, do not interlock the unit to external load via relay drive power supply of the relay output module.

/\ CAUTION

o 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.

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

/\ CAUTION

o Use power supply unit of EH-PS series for supplying electric power.

/\ CAUTION

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




4. About preventive maintenance

<> DANGER

o Do not connect the D, © 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

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

/\ CAUTION

o Turn off the power supply before removing or attaching module/unit.
Electric shock, malfunction or failure may result.
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Chapter 1 Prepared HX-CODESYS

|1.1 Installation

1.1.1 Installation of HX-CODESYS

CODESYS O > A b — L% BtAT BHEIC, o> Windows 77 77— 3 U EFEIT L TV ABEAIFKT &
HTHhHA VARV EBLTLLTEIN, BT EEHRWERIZERIZA VA =L TERWEERHD
7,

1. The installation wizard starts up automatically by double click “Setup_HX-CODESY SV35SP8Patch4.exe” on
EHV-CODESYS installation CD.

Setup_HX-C

ODESYSWS

S5PEPatchd
Texe

2. Follow the instructions

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (3] HX-CODESYS V3.5 5P8 Patch 4 - InstallShield Wizard (3]

License Agreement 2
Welcome to the InstallShield Wizard for Please read the fallowing license agreement carefully. 3
HX-CODESYS ¥3.5 5P8 Patch 4

Piess the PAGE DOWN key lo see the rest of the agreement.
The InstallShield ‘wWizard will install H<-CODESYS ¥3.5
SP8 Patch 4 on your computer. Ta continue, click Mext.

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

|.m

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-

MERIDE! ALUA 2 AUWVARA AL TALAYA AR ANTT TADARL AMD ARE

Do pou accept all the terms of the preceding License Agreement? |f you
zelect Mo, the setup will cloze. Toinstall H<-CODESY'S V3.5 SP8 Patch 4.
pou must accept this agreement.

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard = HX-CODESYS V3.5 SPE Patch 4 - InstallShield Wizard (mE3m]

Choose Destination Location . 5elect Features 2
Select folder where setup will install files. | 3 Select the features setup will install | 3
Setup will install H<-CODESY'S 3.5 SP8 Patch 4 in the following falder.

Select the features you want to install, and deselect the features you do not wart to install

Toinstall to this folder, click Next. To install to a different folder, click Browse and select
anather folder.

Hx-CODESYS Description

CODESYS Converter EDPESY[S Gateway \{2.3

CODESYS Gateway ateway [communication

CODESYS OPC Server 3 layer) for CODESYS Y23
ap p

CODESYS Contral \wWin W3

Destination Folder

C:\Program FilesHx-CODESYSY 247 G5B of space required on the C drive

4.34 GB of space available on the C drive

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

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

Select Program Folder 1 Start Copying Files
Please select a program falder. Review settings befare copying files
Setup will add program icons to the Program Folder listed below. You may type & new folder Setup has enough informatian to start copying the program files. |f you want to review or
name, or select one from the existing folders list. Click Next to continue change any settings, click Back. If pou are satisfied with the settings, click Mext to begin
X copying files.
Program Falder

Current Settings:

Selected Features:
HX-CODESYS
CODESYS Conwerter
CODESYS Gateway
CODESYS Contral win W3
CODESYS OPC Server 3
CODESYS Gateway V2.3

| »

m

Destination Folder: C:%Program Files'H<-CODESYSY

4 [0 3
InstallS hield Inztall hield
< Back ][ Mext > ] [ Cancel < Back I[ Mext > ] [ Cancel ]
HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard
Setup Status " Yery important information

Hx-CODESYS V3.5 SPE Patch 4 iz configuring vour new software installation.

»

Compatibility Information

Automation Platform

User Management (CD3-258943)

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
IManaorment

() | have nat read the information yet

Install hield InstallShizld

Cancel < Back
=

Cancel

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

IngtallShield Wizard Complete

The InstalShield Wizard has successfully installed
Hx{-CODESYS V3.5 SPB Patch 4. Click Finizh to exit the
wizard,

< Back Cancel

A VA BN=NVETETI0DEEDORRZE L £,
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PSR —

B ; B A - . ’ . h 2 requires the Following be installed
4.0 PWETT (WindowsXP SP3 D) o T e e
WA A= 3R TWRWVWEAITIE

HX'CODESYS 0)/]) ‘/X ]\ _/l/ %i'féiﬂ: L/ ) /T:l‘ O) Status Requirement %
@l‘ ﬁ 75)‘ 2% ﬁ—\‘ é j’b i ‘a— . [lnsta”] ;’d_‘) 7 U > 7 ‘ﬂ-‘ 6 Succeeded  Microsoft Visual C++ 2005 SP1 Redistributable MFC Security Update KE25382421

Pending Windows Installer 3.1 (x86)

t NET 7L —AU— 7 75‘,/1’ ‘/& »__* > }\ 75) E) &‘ Pending Micrasoft Yisual C++ 2010 SP1 Redistributable Package (x86)

Pending Microsoft Wisual C++ 2008 SP1 Redistributable MFC Security Update KEZ25382431

]7 O — }\‘—ﬁ—}:) : & 7\7))‘-*(“% jz vg— N y 1 ‘\/7\7))‘/]’ \/ Pending windows Imaging Component (x86) —

Pending Microsoft \MET Framework 4.0 Full (Wweb Download)

A —y MIERE L TR WIEATT [Cancel] Y/ fenqing Microsoft JNET Framework 3.5 SPL (Web Download) v

Y > 7 LT ,HX-CODESYS ® CD-R 726 A A |k N

Decompressing: WindowsInstaller-kB593803-x56.exe

—L LTS, [

R

|a

Cancel

1.1.2 USB FSA4/1\DA 2R =)L

1. Plug in USB cable to CPU module.

USB device port
(Type:miniB)

USB r—JILIFE RIZEBSh TBYEE A
JARIZEBDBIEIS—EHIET B8, IS5/ a7 HHD
USB #—7JJL(A - miniB)Z&H KR . SHEAESLY,

2. Popup window appears at right-bottom of screen. Click the popup window.

Ml FIAR BT — VI NI FEAAR—ILLTVET & X
AT —HFAZERIICE. coEOUw LTS,

e

3. Windows Update 725D KT A N—Y 7 =27 ORGEAS v 7 LET,
1L RSAI— YT FITFOA VR Bl =
FIAZ BSA) (= YD PITFEA VA P—LLTOET

USE_HX Driver () Windows Update ZH#ELTUVET ...

RS/ {— YT b2T 7% Windows Update 'SEHET B & BT a8atib0E

7.
Windows Update N'\SM R SAJ(— Y J I POREBEAF Y TT
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4. RTIANRY T Ny =zT DA A b—Na2—HETLET,

L FSA/— VI rIT PO A =L (23]

FIAR RS0)1— VI FITFRELC A A P—ILENFRATLE.
USB_HX Driver K S/ —HEONNER A

THAZRTIE LA A P TEDLVRE

5. TNRA AR —Vx &, OT A 2L LTERIIN TS USB_HX_Driver %
HI2 Vw2 L, RIANR=Y T =T OEFE7 Y v LET,

2 TR TR—Tr— [ro|[-E- [
I7FAILF)  #iER) T|RNV) ~ILT(H)

&= T B HE| © &b

4 :é GUIPE2CZ32PKT747
> <} DVD/CD-ROM RS+
> g IDE ATAJATAPI I3 hO—5—
p @ F—h— K
j> M OxFa—4—
b HULR, EFA BL0F—L O PO-F5—
b8 TAFLTIAR
b P EFIUT S TIAR
b TARS BSAT
o W T T LA FET—
b P Ry NI—8 FE T
o O E1-TY AYH—TIAR TR
> @ oty
» XF A= (COM & LPT)
-l FRDFIAR

LM UsBE
' a %:391&—_ KS-()(— YD MIZFOBH(P)...
, WE=s—| EIO)

J\— R PEEDAF v 2(A)

T0JtFr (R)
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6. NIAN—ZFEHTHRREZBIRL, FROT7+ VI 2HELET,

(=]
&9 U K5/t— Yo Moz P0OBS - USB_HX Driver
I a—e—FDRSA/(— VI Oz FEEELET.
ROBATESA)— VI MITPERELET:
C:¥Program Files¥HX-CODESYS¥GatewayPLC¥Drive - §nﬁ@)
I IAINA—EBFTI()
3 O2Ea1—49— 0T (A ESA)—n—SnSERLET(L)
CO—BCiE FAAEERES S S YA R ILENE RS- VI MITT
& FIHAREALATTVICESTATORS A/ (— VI Mz FiEREnE
7.
[ mamy [ Fet |

7. RIANRNI T U =2T A A F—/LLTLSEEN,

U L ES4/{— Y7 rITFOES - USB_HX Driver

RS (= YI I FEA A R—ILUTVET ...

[ Windows T+ UF1 ]
COFI AR YT I FERA LA —ILETH?
Zil: libush-win32 libush-win32 devices

- 77T 35-Smart Software Solutions GmbH

] "35-Smart Software Solutions GmbH" 7\50 EAZRATLm [ AvAR—LLRN) |
YIhITFERICEETB(A)

@ EETIHARNSORSA/{— VI MITFOBEA LA R—LLT R EN. ESLA VX b= TEFTIAZ VI hITTES

BT SAE
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8. EFICKRT LELT NN, A3 —T ¥ 2k, FRROFICERINET,

ko) W FS-){— W2 I I POES - Lib Usb Device
BS-Jl— v Oz FHERCEFENEUE.
COFTIAZORSA I — Y I Iz PO A =L EETLELE:

Lib Usb Device

(X5

B FIAR TR —
JFOME) EER) ERN) ALTH)
&2 | T B HE CE®S

4= GUIPE2CZ32PKT747
> < DVD/CD-ROM 517
:> ‘g IDE ATAJATAPL O FO—5—
: -§ libusb-win32 devices
1§ Lib Usb Device
boam F—ih— 1
L= e =i
v HOVE, EFA S8&0% -4 DY hO-5—
b8 SZFL TIAR
b B EFIUT A FIUR
b TARAD BSAT
o B T AT LA PHTE—
b ¥ Ry ND—b FHTE—
bl BT AYH—TIAR TR
o [ TOtvy
b T30 A b (COM & LPT)
b RIRETDENDIA T A 2 FIAR
R T
b-§ 2I=/—HIL ZUPIL A TV FO—5—
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|1.2 Startup

[# 45— A==2—]{&TH7 17T L]-[HX-CODESYS]-[HX-CODESYS V3.5 SP8 Patch 4]% 7 U v 7 9% & |
FHOR S — h_—URFRENET,

HX-GODESYS
Ble Edt Vew Project Buid Onine Debug Ioos Window Hep

B A=q] | 44 %) AR

Basic Operations Latest News

8] New Project...
3 Open Project.. The current ne;l;:xannal might not b(;;alid or your lnle:net ‘connection might be unavailable. To change the

@ open Project from PLC...

Recent Projects

¥ Close page after project load
¥ show page on startup =

[B Messages - Total 0 error(s), 0 waming(s), 0 message(s)]|

Last build @ 0.5 0 Precompile: o/ Current user: (nobody)

Click 2 icon or choose [File]-[New Project...] to create a new project file. Then New Project dialog box

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

¥ New Project =
Categories: Templates:

| Libraries
Standard project
with Applicatio...

| et

Empty project

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

Name: IUnﬁﬂedZB
Location:  [C:¥#Users¥10145603.GLOBAL¥Documents | |
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Choose CPU type and programming language and click [OK].
Available languages are as follows.

e Continuous Function Chart (CFC)

e Function Block Diagram (FBD)

e Instruction List (IL)

e Ladder Logic Diagram (LD)

e Sequential Function Chart (SFC)

e  Structured Text (ST)

Standard Project x|

You are about to create a new standard project. This wizard will create the following
= objects within this project:
- 0One programmable device as specified below
- A program PLC_PRG in thelanguage specified below
- A cyclic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.

Device:

PLC_PRG in: |Structured Text (5T) j

LUF DX 9 72l AR & 72 0 £,

[ uniiedz7aroieet ~ -copesys i8(x]
fle Edt View Project Buid Onine Debug Toos Window Help
a=a= = |84 25 [ab | 4% %6 % | @ |t~ (18 9§ | | = | =
Devices Sl | TS pc_PrG x| ~
= ) United27 3:d 1 PROGRAM PLC_PRG
= (4 Device (HX-CP1H16) > VAR
= [0 pLcLogic 2 END VAR e8]
=} Application =
(i) Library Manager
[5] PLc_PRG (PRG)
= (B Task Configuration
=& MainTask . .
-4
8 ric prs Variable declaration
=) Basic (Basic)

K <Empty> (<Empty>)
K <Empty> (<Empty>)
K <Empty> (<Empty>) 1]
K <Empty> (<Empty>)
K <Empty> (<Empty>)
K <Empty> (<Empty>)
14
K
K
K
K

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

Editor

Device

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

> | @ Derar(s) | 0 warning(s) | @ 0 messagels) | X

Description | T Project | Object |_Position I
Messages
Last build @ 0 0 Precompile: o/ [ Current user: (nobody) INs | Ln1 Coll Ch1

In the default setting, Device tree is behind the POU window. Click Devices tab to show it. “Toolbox” and
“Properties” windows can be shown by [View] menu.
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|2.1 Plug Device (1/O configuration)
2.1.1 Plug Device (/O configuration)

Right click on <Empty> slot and choose “Plug Device...”.

= E]] Project ¥
= [ Device (HX-CP1H16)
=B pLc Logic
= o Application
@ o
m Library Manager
[5] PLc_PrG (PRE)
= LE Task Configuration

=& MainTask
8] pLc_PrG
= [B Basic (Basic)
K >( )
K <Empty> (<Empt| & Cut
E  <Empty> (<Empty Copy
K <Empty> (<Empty 2
K <Empty> (<Empty ASE
K <Empty> (<Empty X Delete
K <Empty> (<Empty =
=2 ies...
£ <Empty> (<Empty =0 roperties
E  <Empty> (<Empt| | Add Object
K <Empty> (<EMPYY ) add Folder...
K <Empty> (<Empty =
| Plug Device... |
Disable Device

Choose 1/0 module for each slot. The next slot can be configured by clicking next empty slot without closing the Plug
Device window every time.

i Plue Device i ‘)_(]

Name: ||

—Action:

" Appenddevice ¢ Insertdevice (¢ Plug device ¢ Updatedeyice

Module name can be renamed at “Properties”

—Device: . - .
in right mouse click menu.
Vendor: |<AII vendors > Ll

Name | Wendor | Version | -

= [ Miscellaneous
(@ 16Digital Input  Hitachi-IES  3.4.0.0 M _16_Digital_Cutput (16 Digital Gutput)
[ 16Digital Output  Hitachi-IES  3.4.0.0 i
[ 32Digital Input ~ HitachilES  3.4.0.0
[ 32Digital Output  HitachilES  3.4.0.0

4 Analog Input Hitachi-IES  3.4.0.0
A g4 ninital Tnnut Hitarhi.TFS 24nn L! “

Ay M 16 Digital Output
¥ Group by category riy_Mame { igital Output)

[~ Display all versions (for experts only)
™ Display outdated versions

AT +:
Intormation:

Please select a device from the list above.

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

open.)
| Plug Device I Close |
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Configure 1/0 modules according to the list below.

Model names

Device Names

Slot position

EH-XD8§, XD16, XDL16

EH-XA16, H16

16 Digital input

EH-XD32, XDL32, XD32E, XDL32E,
XD32H

32 Digital input

EH-XD64 64 Digital input
EH-YR8B, YR12, YR16, YR16D 16 Digital output
EH-YTS8, YT16

EH-YTPS8, YTP16, YTP16S

YS16

EH-YT32, YT32E, YT32H

EH-YTP32, YTP32E

32 Digital output

No restriction

EH-YT64 64 Digital output

EH-YTP64

EH-PT4 4 Analog input

EH-AX44, AX8V, AX8H, AX8I, AX8IO | 8 Analog input

EH-AXH8M

EH-AXG5M  *1

EH-TC8

EH-RTDS8

EH-AY22, AY2H, AY4V, AY4H, AY4l | 8 Analog output

&

EH-AYH8M

EH-AYGAM *1

EH-CU, CUE EH-CU/E

EH-POS EH-POS/4

EH-LNK, OLNK, OLNKE, OLNKG EH-LNK Only 0-7 slot on basic base
EH-RMP2 EH-LNK *2
EH-FLN2, FLN3 EH-FLN2/3

*1  Although the number of channel is not 8, configure “8 ch. Analog ™.
*2  If these module are mounted at 0-7 slot on basic bas, the errors blow are logged when download application to
HX-CPU.

+ In case of EH-LNK : EH-LNK is mounted on slot *. Allowed position for EH-LNK is slot 0 to 7.

« In case of EH-FLN2/3 : EH-FLN2/3 is mounted on slot *. Allowed position for EH-FLN2/3 is slot 0 to 7.
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2.1.2 Scan For Devices

Instead of plugging 1/0 modules one by one, actual 1/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 only. If you have several expansion bases, repeat
“Scan For Device” for each base.

Devices v 3 X
=3 Program v
=1 Device (Hx-CP1H16)
=80 PLC Logic
=} Application

(il Library Manager Scon Devices o x

[5] PLc_PrG (PRG)

e Scanned D
= (44 Task Configuration canen Deviees

= Devicename Devicetype
= & MainTask
P _16_Digital_Input 16 Digital Tput
8] PLC_PRG _16_Digital Output | 16 Digital Output
= ,_'ﬂ[Basic {8 EH_LNK EH-LNK(35820) [+
i <ER cu EH_LMK EH-LNK(353820) [+
| Eg. Coy <Empty> CEmpty>
( <E|J: ‘ by <Empty> LEmpty>
E <6 Paste <Ermpty> <Empty>
| <Empty> <Empty>

K <1 X Delete <Emply> <Emply>
K <er Properties <Empty> <Empty>
( <Er = " <Empty> <Empty
£ <E Add Object
K <Ef[2) AddFolder...
K <E“‘[ Scan For Devices. ..
K <Er Disable Device [[]Show Differences to Project
( <EI’: Update Device Scan Device | Gopy All Devices to Project I

Be sure to perform “Scan For Devices” after login and logout. “Scan For Devices” works only when logout however,
gateway and active path must be set and opened once in advance.
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2.1.3 Expansion unit
Instead of “Plug Device”, choose “Add Device” to configure expansion units.

- ] [pevice (Hx-re1H1AY

=B rcLd & cut
=0 A

Copy
Paste
¥ Delete
" 1z Properties...
1] Add Object »
= [ Basic| = add Folder...
E < ,
K <| Add Device...
K < Update Device...

Select “Expansion” under Miscellaneous. HX-CP1S08, HX-CP1H16 allows to expand up to 5 expansion bases.

EH-IOCH2 il TRRET 5= k No.d&, CPU 2Bt 6 Unitl & L CTIEFRICRE L TS ES W,

fi Add Device ‘)_(]

Name: ]Expansion_l

_Actiull-
(¢ Appenddevice { Insertdevice € Plugdevice  Updatedevice

—Device:
Vendor: I <All vendors> EI

Name | Vendor | Version |
= m Miscellaneous

| Hitachi-ES  3.4.4.0

+ [ Fieldbusses

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

— Information:
Eﬁ Name: Expansion -
Vendor: Hitachi-IES

Categories:
Version: 3.4.4.0 ~| %
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 I Close
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2.1.4 Update Device
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.

= m Device (HX-TR1H15)

- B PLCLog & Cut

= 0 Ap Copy

m Paste
[E]

> Delete

i

: m% Properties...

3 Add Object g
+ -] Basic (B ) AddFolder...
+- (] Expansi
Add Device. ..
| Update Device. ..

[ EditObject
Select CPU type , and click “Update Device” button.

i Update Device ‘)_(]

Name: |Devn:e

_Actiull-
(" Appenddevice (" Insertdevice € Plug device (¢ Updatedevice

—Device:
Vendor: |<A]I vendors > EI
Name | Vendor o
[ env-cruio0s Hitachi-IES
@ env-crui02s Hitachi-IES
[ enHv-crui051 Hitachi-IES
[ env-crui102 Hitachi-IES
[ [rx-crin1e | Hitachi Industrial
A Hx-cP1sn Hitarhi T ictrial
| | _LH

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

AT +i
Information:

[ Mame:Hx-cP1H16 il

Vendor: Hitachi Industrial Equipment Systems

Co., Ltd.
Categories: PLCs ~| %

Update and try to preserve most information of
Device
o (You can select another target node in the navigator while this window is

open.)
| Update Device I Close
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2.1.51/0 address
I/0O addresses and variable names can be linked in two different ways: Global variable or Local variable as below.

[Global variable]
Double click on plugged 1/0 module or right click and choose “Edit Object”.

=3 Project St

= ﬂj Device (HX-CP1H16)
= [5_11] PLC Logic
= O Application
@ cn
m Library Manager
[5] pLc_PRG (PRG)
= {E Task Configuration

= @ MainTask
&) PLc_PRG
= m Basic (Basic)
H [_16 Digital_Input (16D,
K <Empty> (<Empty>) & cut
K <Empty> (<Empty>) Copy
K <Empty> (<Empty>) Paste
K <Empty> (<Empty>) -
K <Empty> (<Empty>) | %% Delete
K <Empty> (<Empty>) Properties...
K <Empty> (<Empty>)
4 <Empty> (<Empty>) Add Object
K <Empty> (<Empty>) |() AddFolder...
K <empty> (<Empty>) Plug Device...
(3 Expansion (Expansion) e P “Edit Object” and ” Edit Object with...” are same function.
Update Device...
|7 Edit Object
Edit Object With...

I/0-Bus Mapping window appears as below. Input variable name at the mapping. 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 SN ol WORD

Status b it 3I%0.0  BOOL
B Bit1 %INg, 1 BOOL
i Bit2 %I¥0.2  BOOL
3 Bit3 %,Ix0,3  BOOL
Hp Bit4 %N0.4  BOOL
B BitS %IN0.5  BOOL
i Bité °%I¥0.5  BOOL
B Bit7 eIND.7  BOOL
i Bita %Ix1,0  BOOL
s Bita °®IX1,1  BOOL
B Bit10 BIX12  BOOL
4 Bit1l %IX1.3  BOOL
ki Bit12 %IX1.4  BOOL
E Bit13 %IX15  BOOL
E Bit14 weIXl6  BOOL
i Bit15 %I¥1.7  BOOL

Available characters for variable names are only alphabet a to z, Ato 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.

*p Test_input_0 $ Bt ®%IX0.0  BOOL
* Test_input_1 $  Bitl %IX0.1  BOOL
4 | (o] Bit2 %I0.2  BOOL

H _16_Digital_Input X

I Digital Input 16 /O Mapping Channels
Variable Mapping Channel Address Type Unit  Description
Information = 4 — WORD
Status % Test_input_0 @ Bit0 %IX0.0 BOOL
% Test_input_1 @ Bit1 26IX0. 1 BOOL
% Test_input_2 @ Bit2 %l¥0, 2 BOOL
% Test_input_3 @ Bit3 %I¥0. 3 BOOL
% Test_input_4 @ Bit4 %el¥0. 4 BOOL
% Test_input_S @ Bit5 %I¥0.5 BOOL
% Test_input_6 @ Bit6 %I¥0.6 BOOL
¥ Test_input_7 @ Bit7 %l¥0. 7 BOOL
% Test_input_s @ Bit3 2%IX1.0 BOOL
4% Test_input_2 £l Bit9 BeI¥1.1 BOOL
% Test_input_10 @ Bit10 %l¥1.2 BOOL
“$ Test_input_11 @ Bit11 %I¥1.3 BOOL
% Test_input_12 @ Bit12 %el¥1.4 BOOL
% Test_input_13 @ Bit13 %I¥1.5 BOOL
% Test_input_14 @ Bit14 SN 1.6 BOOL
¥ Test_input_15 @ Bit15 %IX1.7 BOOL

After defining variable names, they will be automatically listed up when it is used in all POU with assist of
auto-complete that are displayed in case of selecting “List components immediately when typing”.

AHD {8 crcEditor N
% CoDeSys 2.3 converter
e E* [:] & Composer Editors
g [V Dedare unknown variables automatically (AutoDedare)

v Dedaration editor

@ |TESt_i|'I|:ILIt_|:| (@ Device description download I show allinstance variables in input assistant

f LE Device editor ) X
@ Test_input_1 [#] FBD, LD and IL editor i gntes dot .
@ Test_input_2 8- FoT Options _List components immediately when typi

- International Settir i
@ Tesk_input_3 o L?brarr?:s onal Settings ™ Insert with namepace
@ Tesk_input_4 @ Library download

. (@ Load and Save :
@ TESt_II'II:ILIt_S 5 PLCoOEML ¥ Convert keywords to uppercase automatically (AutoFormat)
d Test_input_&  proxy settings

~ - i Refactoring ¥ Automatically list selection in cross reference view

@ Tesk_inpuk_7 & Sequence Editor

; [£] sFc editor =
@ TESt_IanIt_B L_l SmartCoding ¥ Underline Errors in the Editor
@ Test_input_9 = Store

Syntax Highlighting —,_'J
o
| »

<5

oK I Cancel

If a variable is already used (declared) in POU or global variable list, it can be taken by clicking (] icon in 1O
mapping window. (E] icon appears by clicking empty field.)

]

& Application, 5YL.EMG_STOP W BitD
@ Application, PLC_PRG, kest_ouk i Bit 1
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[Local variable]

Local variables are defined in each POU and valid only in the POU.

If new variable name is used in the first time, Auto Declare window will appear as below. In this window, there is an
input field “Address”. Enter 1/O address in this field according to data types. If it is remained as blank, the variable
will be mapped in memory area.

Auto Declare L

Scope: Name: Type:

[var =] Jrestinput 0 [pooL =1 >
Object: Initialization: Address:

[PLC_PRG [Appiication] = _l [e6rx1.0

Flags: Comment:

I~ CONSTANT ]
I~ RETAIN

[~ PERSISTENT =

After clicking [OK] button, declared information is added automatically as below.
/151 pcPrGhR POU x|

PROGRAM PLC_PRG

W N

- VAR
tesy_input_0 AT $IX1.0: BOOL;
4 test_output_0 AT ¥QX1.0: BOOL;
5 END VAR

@ Project project* — HX-CODESYS =10l x|
Fle Edit View Project FBDAD/L Buld Online Debug Tools Window Help
Sz HEH &l |4 55 | & | B - 7 |8 | O | e | =
i | 3 & C : |
— =
= Project ¥ 1 PROGRAM PLC_PRG = General i
= (i Device (HX-CP1H16) > VAR - [ Netwiork
= B pLcLogic 3 tesy input_0 AT $IX1.0: BOOL; i i £F Box
= £} Application 4 test_output_0 AT $QX1.0: BOOL: Declaration field 4F Box with EN/ENO
GVL 5 END VAR =uak Assignment
m Library Manager — = Jump
2] PLc_prG (RG) 4wer Return
] PQUGRA) 4 Input
= (8 Task Configuration = Branch
= MainTask i Execute
& pLc_PRG m— + Boolean Operators
= (0 Basic (Basic) tesy_input_0 test_output_0 + Math operators
M _16_Digital_Input (16 Digital I . _ﬁn o + Other Operators
£ <Empty> (<Empty>) L3 % + Function blocks
K <Empty> (<Empty>) - Ladder elements
K <Empty> (<Empty>) [i® Network
K <Empty> (<Empty>) 1F Contact
K <Empty> (<Empty>) 4% Negated contact
K <Empty> (<Empty>) ¢ Parallel contact
K <Empty> (<Empty>) ldl Parallel negated contac
K <Empty> (<Empty>) < Coil
K <Empty> (<Empty>) 4 Set coil
K <Empty> (<Empty>) 0 Reset coil
+ ﬂ Expansion (Expansion) & ToN
Bt ToF
£ CTU
$F CTD
B MovE
- Jump I
4rer Return
Branch
R[] [0 &) E Reanch GartiFnd _,L‘
Ll | 3 IK v [« T

[é Messages - Total 1 error(s), 0 warning(s), 4 musage{s)]

Last build: € 0 % 0 Precompile: &

Current user: (nobody)

4
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I/0 address example of 64 points output module

Bit number BOOL BYTE WORD DWORD LWORD
Bit 0 %QX0.0 %QB0 %QWO0 %QDO0 %QLO LSB
Bit 1 %QX0.1 N
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 %QW?2 %QD1
| |
Bit 39 %QX4.7
Bit 40 %QX5.0 %QB5
| |
Bit 47 %QX5.7
Bit 48 %QX6.0 %QB6 %QWS3
| |
Bit 55 %QX6.7
Bit 56 %QX7.0 %QB7 v
| | MSB
Bit 63 %QX7.7

Following 5 different codes access the same bit.

%0X0.0:=1;
QB0 :=1;
SOW0  :=1;
$Q0D0 :=1;
QL0 :=1;
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If you use the application of EHV+ series to HX series, be noted that direct IEC address data is swapped. In case of
using variable name, data is not swapped.

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

EHV+ series IEC address HX series IEC adress
Bit BOOL BYTE | WORD | DWORD | LWORD| BOOL BYTE | WORD | DWORD | LWORD
Bit0 | %0X7.0 | %QB7 %QW3 | %QD1 | %QL0 | %QX0.0 | %QB0 | %QWO0 | %QD0 | %QL0
Bitl | 9%0X7.1 9%QX0.1
Bit2 | %0X7.2 9%QX0.2
Bit3 | %0X7.3 9%QX0.3
Bit4 | %0X7.4 %QX0.4
Bit5 | %0QX7.5 9%QX0.5
Bit6 | %0X7.6 9%QX0.6
Bit7 | %0OX7.7 9%QX0.7
Bit8 | %0X6.0 | %QB6 %QX1.0 | %QB1
Bit9 %0X6.1 %QX1.1
Bit 10 | %0X6.2 %QX1.2
Bit 11 | %0X6.3 %QX1.3
Bit 12 | %0X6.4 %QX1.4
Bit 13 | %0X6.5 %QX1.5
Bit 14 | %0X6.6 %QX1.6
Bit 15 | %0X6.7 %QX1.7
Bit 16 | %0QX5.0 | %QB5 %QW2 %QX2.0 | %0QB2 | %QW1
Bit 17 | %QX5.1 %QX2.1
Bit 18 | %QX5.2 %QX2.2
Bit 19 | %0X5.3 %0QX2.3
Bit 20 | %0X5.4 %QX2.4
Bit 21 | %0X5.5 %QX2.5
Bit 22 | %0X5.6 9%QX2.6
Bit 23 | %0X5.7 9%QX2.7
Bit 24 | %0X4.0 | %QB4 %QX3.0 | %QB3
Bit 25 | %QX4.1 %QX3.1
Bit 26 | %0X4.2 %QX3.2
Bit 27 | %0X4.3 %0QX3.3
Bit 28 | %0X4.4 %QX3.4
Bit 29 | %0X4.5 9%QX3.5
Bit 30 | %0X4.6 9%QX3.6
Bit31 | %0X4.7 9%QX3.7
Bit 32 | %QX3.0 | %QB3 | %QW1 | %QD0 %QX4.0 | %QB4 | %QW2 | %QD1
| | |
Bit 39 | %QX3.7 %QX4.7
Bit 40 | %QX2.0 | %QB2 %QX5.0 | %QB5
| | |
Bit 47 | %QX2.7 9%QX5.7
Bit 48 | %QX1.0 | %QB1 %QWO0 %QX6.0 | %QB6 | %QWS3
| | |
Bit55 | %QX1.7 %QX6.7
Bit56 | %QX0.0 | %QB0 %QX7.0 | %QB7
| | |
Bit 63 | %QXO0.7 %QX7.7

2-10
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|22 1O-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 1/Os in program are updated, Not used 1/Os are
updated.

[ Device x| v

Communication Settings Application for If0 handling:  |Application L]

PLC settings
[~ Update 10 while in stop

Applications

Backup and Restore Behaviour for outputs in Stop: IKeep current values j [ _I
Files Always update variables: IstabIed (update only if used in a task) j
Edit Licenses... |
Log
Bus cycle options
PLC settings Bus cycle task: <unspedified> _:]

sl Addtional settings

Users and Groups [T Generate force variables for 10 mapping [~ Enable Diagnosisfor devices
™ show I/O warnings as errors

PLC Parameters

Update IO while in STOP
If this option is activated (default), the values of the input and output channels get also updated when the PLC is
stopped.

Behaviour for outputs in STOP
Keep current values: The current values will not be modified. If “Update 10 while is stop” is deactivated,
output data is not updated at CPU stopping.
Set all outputs to default: The default values resulting from the mapping will be assigned. If this setting is
used, “Reset all outputs in STOP” of [Device]-[Configurtion] parameter must be set as “No”, otherwise default
value of TRUE is not valid. Refer to the next page for further information.
Execute program: You might determine the outputs behaviour 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 1/0 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 "1/0 Mapping" dialog.

If all the following conditions are fulfilled and reset warm/cold is operated, the last status of output module remains
although monitored output status is reset.

- Update 10 while in stop in PLC settings: Disabled

- Behavior for outputs in Stop in PLC settings: Keep current values

- Reset all outputs in STOP in Device Configuration: No

- Variable of output module is mapped to existing variable that declared in POU or GVL.

PLC settings

Update I whils in stop .
O Actual output remains

Behaviour for oukputs in Stop kKeep current values w after Reset warm/cold
\/
| test output_0 s =
[ ) s 9 10 n
| 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.

2-11
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Reset all outputs in STOP

This setting is in [Device]-[Configuration]. 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 following limitation.

T ATHERALTHARND 10 XY 7y vaSnERTA, o T, BIZIEHEHRLTHWRWIEIA D %
ON L THbA v IA Pl B T T—TNET=H LIZRFIZ TRUEICRZFEA, v v BT T —T 1
ETO IFICEHEEH] 26T 2 L, FRAEERAICEDLTI 7Ly o ShET,

| Digital Input 16 1/0 Mapping Channels
Variable Mapping Channel  Address  Type Current Value  Prepared Value

Information = 4 %IW0 WORD

Status *$ Test_input_0 P BitD %Ix0.0  BOOL
*p Tes_inout_1 £ Bit1 %Ix0.1  BOOL
*p Tes_inout_2 @ Bit2 %IX0.2  BOOL
% Tes_inout_3 P Bit3 %Ix0.3  BOOL
*p Tes_inout_4 £ Bit4 %IX0.4  BOOL
*p Tes_inout_S @ BitS %IN0.5  BOOL
* Tes_inout 6 » GBS o%I0.6  BOOL
*p Tes_inout_7 £ Bit7 %IxX0.7  BOOL
*p Tes_inout_§ @ Bit3 %IX1.0  BOOL
* Tes_inout 9 ] L1  BOOL
*p Tes_inout_10 £ Bit10 %IXL.2  BOOL
*p Tes_inout_11 ) Bit1l %IN1.3  BOOL
*p Tes_inout_12 @ Bit12 %14  BOOL
*p Tes_inout_13 £ Bit13 %IX1.5  BOOL
*p Tes_inout_14 ) Bit14 %IN1.6  BOOL

-
b Tes_nout 15 » s w7 0oL [Enabled 2 (always in bus cyde task)
- - - . 7
Resetmapping | Always update variablesd | Enabled 2 (aiways in bus cyde task) I
@ = Create new variable % =Mapto existing varizble

FARA DA Iay
FatTheah Use parent bus cyde setting

If “Reset all outputs in STOP” is “No”, PLC outputs without IEC address, such as counter outputs or pulse train
outputs, are NOT reset when CPU stops. We recommend you to set “Yes” when using counter or positioning modules.

| [ Device x| -
Communication Settings Parameter | Type | Value | Default Value
+- [ LAN
Applications +- [ NTP
+- [ FTP
Backup and Restore Stop switch definition Enumeration of BYTE Reset warm Reset warm
% Reset all outputs in STOP Enumeration of BYTE Yes Yes
Files @ Battery error detection Enumeration of BYTE Enable Enable
@ 1/O config error detection Enumeration of BYTE Enable Enable
Log @ Program up/download by USB memory Enumeration of BYTE Disable Disable
PLC settings
PLC shell
Users and Groups
PLC Parameters
]

If “Reset all outputs in STOP” is “Yes” (default), default value of “TRUE” in 1/O mapping table is momentary reset
(FALSE) at run or stop timing.
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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)
=24 PLC Logic
- o Application
: : m Library Manager
~-[E] PLC_PRG (PRG) <«—— POU
= @ Task Configuration
=-§& MainTask
@] PLCLPRG «—— Task

POU

POU stands for Program Organization Unit. This can be assumed as a paper to create your 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-CP1H16)

- B0 Pictooe x4
- o Application S
Library Manager é" an .'-ﬂ Create a new POU (Program Organization Unit)
[£] pLc_PraG (PRG) Copy
= @ Task Configuration = pacte 3
=& MainTask ;i I l%-?e-
@] pLC_PRG K Delete
= Basic (Basic) Refactoring » ~Type
‘K <Empty> (<Empty>) @
= s * Program
LK <Empty> (<Empty>) Properties... 5 :
K <Empty> (<Empty>) i) Add Object »| Alarm configuration... 5
; ( <Empty> (<Empty>) ia AT " = | Extends: I ;I
K <Empty> (<Empty>) E o S Adtin. . I= Inplementst | I
K <Empty> (<Empty>)|[] Edit Object @ Data Server... Access specifier:
E <Empty>> (<Empty>) Edit Object With...  |¢g DUT... [ |
<Empty > (<Empty>) g s
; Z = ' Method implementation language:
K <Empty> (<Empty>) @ Logn By B |;rmcmredzext &) — |
K <Empty> (<Empty>) @ Global Variable List...
% (' =
E  <Empty> (<Empty>) Tifage Poolss; Function
Return type: I e
=0 Interface... —'I
“ Network Variable List (Receiver)...
Implementation |language:
“ Network Variable List (Sender)... |5'“‘ ctured Text (ST) ll
T Persistent Variables...
[E1 Pou...
- Add cancel |
@] POU for implicit checks. ..

2-13
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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.

L /& MainTask X |

=-[{] Device (HX-CP1H1E) Priority (0.31 ): |1
=-[EY PLC Logic e
=1 Application IC‘/diC _'_l Interval (e.q. t£20(
m Library Manager
PLC_PRG (PRG) <+ Resisted task —Watchdog
=] PoOU (PRE) <«—Not resited [~ Enable
= @ Task Configuration ; J Add POU I—
= @ MairTask Time (e.q. t£200ms): /J Remove POU
@ PLC_PRiG Sensitivity:

-

gk Add Call X Remove Call 4 Chanee Call

POU |
PLC_PRG
Priority (0-31)
0 is the highest priority, 31 is the lowest.
Type
Cyclic task
The task will be processed cyclic according to the time definition given in the field “Interval”.
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 100ms 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.

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.

Example: In case of “Time:#5ms” and “Sensitivity:10, there are two detect conditions as below.
+ Detect condition 1 : over 10 times continuously
- Detect condition 2 : over 50ms (5ms < 10)

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

-Properh'es | System Events |
Task | Status | IEC-Cydle Countl Cydle Count| Last Cycle Time {ps) | Average Cyde Time (ps) | Maix. Cyde Time (ps) | Mini. Cycle Time (ps) | Jitter (ps)

MainTask

2-14
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|2.4 Available characters for variable names

Available characters for variable names are only alphabet a to z, Ato 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.

Supported characters

Types Supported Remarks
Numerical 0to9 Not allowed to begin with numeric characters.
Alphabetical atoz,AtoZ
Symbol _ Trailing underscores are not allowed.
Examples for variable names
Allowed or not Examples Descriptions
Allowed Test_200
TEST
Testb5
_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.

Warning message is displayed at the points that the Unicode characters are not allowed.

CODESY5

S

[8} The name 'Z045 41" is not valid for this object.
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If you use unicode characters, click “Project”-“Project setting”, and check “Allow unicode characters for identifiers” in
“Compile option”.

Project Settings i ﬂ

Compile options
@& Compiler warnings
&} Page Setup —CompilerVersion
€ seaurity Fix Version: 3.5.8.40 |
[£] src

li Source Download
§ Static Analysis Light

—Setting
&1 Users and Groups z _
@] visualization Jv Allow unicode characters foridentifiers |
@ Visualization Profile IV Replace constants

[V Enableloggingin breakpoints

—Compiler Warnings

Maximum number of warnings: {100 LI

Example: Japanese

® Untitled76.project* - HX-CODESYS = =]
rLE WEE FTN FO0VISME FROADML BENEE ALedn@ TS0 v tanE ) A e
BEeEI&E v [dh 25| &% %% 2% |6 - 7|38 | 0F | | & | =
[i= | | |
T2 [0) > 1 X [T 70¥3h x > (%%
=5 tntited?s [~] 1 PROGREM #0434 -] ])
) = 2z VAR
[ Device (Hx-cPi508) 3 T — B ,_l'l:
=20 Plc Logic 4 A HEIT: BOOL; L »’\y\
= u Application s FiB{E: TIME; g
O F-HEET (STRUCT) : ; ?ﬁ;;ﬂmﬁfm-' 5
." AEFIPAIL 8 Hensuz: II:T'I'.' ]
@ Ho-ruLEE 5 END VAR
A A= Pl e _ -
=0 A=A 1 AT L4847
i =1 F5) v w3 o TON
- BIT —{IN o
4] J0254 6R6) T#100mas —FT ET - #EE{E
= @ Task Configuration
S R )
& 41 ‘*JIL_*-H?‘)' 2 A48 EtherCAT Task e
8 Fo45. A F=J ) —EN ENO
TEAFE R := Hensu2:
5 1TwbER
£ m Basic (Basic)
=[fl A —H¥ry 724 (EtherCAT Master)
+ [ 4 =¥y AL —F (750-354 EtherCat fieldbus
R[+Q 1007 [&
4 [T v« & b
BHEEILE @0 &0 Tl WEQL—H: (2L)
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|2.5 Variables

2.5.1 Data memory
In HX-CODESYS programm

ing, external 1/0s and data memory (internal registers) are handled as variable names

instead of direct 1/0 addresses, such like “Al_switch”. If new variable name is used, below Auto Declare window
appears. Enter an each field according to following table.

Auto Declrs x|
Scope: Name: Type:
o] ot [T =1 >
Object: Initialization: Address:
[PLc_PRG [application] = =N
Flags: Comment:
e B
[~ PERSISTENT =
| OK I Cancel |
Iltem Descriptions
Scope Choose “VAR” in normal use. If global variable is used, choose “VAR_GLOBAL”.
Refer to section 3.6.7 for further information.
Name Variable name is defined. (available characters are described in section 3.6.3.
Type Data type is defined. Refer to section 3.6.5 Data type.
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-CODESYS 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 maintained by a battery after switch off of the PLC. If new application is
downloaded, it will be initialized. (Refer to the section 3.13)
PERSISTENT | The value is maintained by a battery after switch off of the PLC. If new application is
downloaded, it will be maintained. (Refer to the section 3.13)
Bit access
Any bit data in integer type data can be accessed by adding suffix dot and number (decimal 0 to 63).
Example Login display
wlest i=3; <= WORD type (16 bits) wTest][ 1620005 |: =5
S wlest] 1520005 |. (RGIEN:
WTest. s wlest] 1520005 |. ||
WTest. 2 <4— BOOL type (1 bit) wleat[ 1520005 |. 2 RGUEN:
wTest. 3: wlest[ 1ss0005 |. N
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2.5.2 Maker memory
Normally users do not have to take care about internal address of data memory however, if needed, the marker
memory is useful. The address of marker memory is %M.

x

Scope: Name: Type:

{var ] Jdwtest [pworp =~ >

Object: Initialization: Address:

|PLC_PRG [Application] =1 258 I 50 (0]

Flags: Comment:

I~ CONSTANT =]

[~ RETAIN

[~ PERSISTENT e
OK I Cancel |

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 3-14. Just replace “Q” with “M”. The marker
memory does not support RETAIN nor PERSISTENT flags.

Variable declaration

VAR
dwTest AT EMD10: DWORD;
wlest L AT FMW20: WORD:
wIlest_H AT :MWZ1: WORD;
END VAR
Login display
Expression Type Value Prepared value Address
@ dwTest DWORD 1612345678 %eMD10
@ wlest L WORD 16#%5678 SeMW20
@ wTest_H WORD 1671234 YeMW21

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

Data type Address range

BOOL %MX0.0 ~ %MX49152.7
BYTE %MB0 ~ %MB49152
WORD %MWO0 ~ %MW24575
DWORD %MDO0 ~ %MD12287
LWORD %MLO ~ %ML6143

2-18



Chapter 2 Programming

2.5.3 Numeric literals
Numeric literals are specified as follows.

Types Examples Remarks

Integer -12 0 123 456 +986 10#1234 Underscore is ignored
Real -12.0 0.0 0.4560 3.14159 26 Underscore is ignored
Real with exponents -1.34E-12 1.0E+6 1.23E6

Base 2 2#1111 1111 241110 0000 Underscore is ignored
Base 8 8#377 8#340

Base 16 16#FF 1o6#ff 16#1234 ABCD Underscore is ignored
Boolean zero and one 0 1 FALSE TRUE FALSE=0, TRUE=1
Time T#100ms, T#5.5s Timer (TON, etc.)
Date DT#2012-12-31-12:34:56 RTC (Realtime clock)

2.5.4 Data types
HX-CODESYS supports below data types.

No. | Data types Name Size Range
1 BOOL Boolean 1 Oorl
2 SINT Short integer 8 -128to 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 16 010 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 0 to 4,294,967,295
10 | DWORD Bit string of length 32 32 0 to 4,294,967,295 (16#00 to 16#FFFFFFFF)
11 | REAL Real numbers 32 +1.175494351 E-38 to 3.402823466E+38
0to 4,294,967,295 ms
12 TIME Duration 3 Unit : ”d”: days, “h”: hours, “m’_’: minutes,
“s”: seconds, “ms”: milliseconds
Ex. T#100S12ms, t#0.1s
13 | 1REAL Long reals 64 11.7976931348623... E+308 to
2.2250738585072... E-308
14 | STRING Variable-length single-byte | o 1 to 255 char.
character string
15 | LINT Long integer 64 25 ~ 28
16 | ULINT Unsigned long integer 64 0to2%-1
17 | LWORD Bit string of length 64 64 0to2%-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
2 LTIME Long duration 64 Unit :“us”: microseconds, “ns”: nanoseconds
EX. LTIME#1000d15h23m12s34ms2us44ns
22 | wsTRING Variable-len_gth double-byte 16xn
character string
Ex. in variable declaration
23 | armay Array B _ test: ARRAY[0..100] OF WORD;
in user program
test[5]:=20;
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2.5.5 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 x|

Scope: Name: Type:

[var =] Jrestinput [poot ~| Ll
Object: Initialization: Address:

|PLc_PRG [Appiication] = _] [

Flags: Comment:

[~ CONSTANT =]
[~ RETAIN

[~ PERSISTENT id

| OK I Cancel |

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

HF] PLC_PRG x [ Task Configuration
VAR

3 test_input: BOOL;
4 END VAR

=) pevice (HX-CP1H16)
=& PLC Logic

= L} Application 1

m Library Manager
[£] PLG.PRG (PRG). —

= [#4 Task Configuration test_input — & B

= @ MainTask 227 —

& PLC_PRG

= lﬁ Basic (Basic)
K <Empty> (<Empty>)
K <Empty> (<Empty>)

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.
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2.5.6 Global variable
If variables need to be commonly used in all POUs, “Global Variable List” must be created by right click on
Application as below.

= 1@ Project X

=) Device (HX-CP1H16)
=B PLC Logic
= 'ﬁ b cut =[] Device (HX-CP1H18)
= oy = --IQ[I PLC Logic
=@ | @ paste Application
- K Delete E> “ GVL
=i Basic (B Refactoring » @ Library Manager
5 Properties
£ < : it = @ Task Configuration
E EE:[,Q Add Object 4 | [ Alarm configuration... = é’} MainTask
£ < [) Add Folder... ik Application... @ PLC_PRG
K <& (] EditObject [ DataServer... --'ﬂi Basic (Basic)
K <En  EdtObjectWith.. |9g DUT.. o
E :: ©f Login &) External File...
K <Empty> (<Empty>) L“ Global Variable List...
K <Empty> (<Empty>) Image Poal...

If new variable name is used in POU, Auto Declare window appears as shown in local variables. Choose
“VAR_GLOBAL” at “Scope” as below.

— X
VAR j < l Scope: ]uame: Type:

VAR v test_input2 BOOL ha |2
Mone ! ki J i ! —I—I
VAR Object: Initialization: Address:
VAR_INPUT [PLC_PRG [Application] =l =i
VAR_OUTPUT Flags: Comment:
VAR_IN_OUT o , -
VAR_TEMP [~ RETAIN
VAR _STAT ™ PERSISTENT o

ok | concal |

New variable name “test_input2” is registered in GVL as below instead of POU.

Devices

=[] Device (HX-CP1H16)

= --@[I PLC Logic
‘u' Application

1
z
3

m Library Manager

@ Task Configuration
=& MainTask
@] PLC_PRG

VAR GLOBAL

- I-_II- PLC_PRG / ﬂ GVL X

test_inputi: BOOL;

END VAR
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|2.6 Configuration

Open device window and set CPU’s parameters in Configuration tab.

Parameter Description
LAN/ IP Address
ETH1, | Subnet Mask When requesting to change the Ethernet port related parameters, be sure to
ETH2, | Ethernet port Link speed / | set “Yes” in “Change IP information”, otherwise parameters are not
ETH3 | Duplex mode downloaded. Do not forget to set back to “No” after downloading.
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
Disable (default) | or not(Disable)
Port number ETH1 /N Setting port used calendar clock
ETH3
Logical port number 123
Specified by IP address
(default) / Setting how to set NTP server
Host name
IP address or Host name Setting IP address or host name
Access cycle Setting access cycle to NTP server
Timeout Setting timeout time
TimeZone Setting time zone
FTP FTP server
Port number Setting parameters regarding FTP server
Access Media Refer to page 2.19
User Name
Password
Stop switch definition Reset warm When Run/stop switch is changed from run to stop,
(default) “Reset warm” operation is performed.
When Run/stop switch is changed from run to stop,
Stop « , Al
Stop” operation is performed.
Serial port term. resistor No (default) oyt L
(RS-485) Yes [1]TX+ |, [3]RX+ E[2]TX- , [4]RX-¥mT-[EIT#&
Pt 120Q
Reset all outputs in STOP all outputs are reset by hardware signal on the
Yes o
(default) backplane when switching to stop mode. (Refer to
page 3-16)
all outputs are controlled by IEC program
No
(software)
Battery error detection Enable (default) | Detect battery error
Disable Not detect battery error
/0 config error detection Enable (default) | Detect I/O configuration error
Disable Not I/O configuration eoor
Program up/download by USB memory Enable / USB AEY L; X577 D}“? LT T r— R/
Disable (default) Fyrm— F%ﬂ%ﬁ%é’ﬁ&ﬁélﬁ‘é 2>(Enable), L
72\ 7 (Disable) & 32 E L 77,

-ETH1,2,3 ® IPAddress ~% > kT —2 7 KL ADATNAERETT N, REARE 20 £, (#l:10.0.0.0)
ZOBA, v JICRECTERVWEOT T —RNERINET,
-ETH1,2,3 @ Subnet Mask ~RIEERT T Xy h~A 7 DATINARETT A, REARA LR F4, (] :
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255.255.254.0) Z DG, B VIR ETERVWEDET —RERENET,
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|2.7 Communication settings

REFHE
How to configure
Double click on “Device (HX-CPxxxx)” or right click and choose “Edit Object”.

FHRAZ D) v x
=4 Project E]
=[] |pevice (Hx-CP1H16)
= ||§|1] Plc Logic % TOANE
=1} Application e
0 51750 w49 DRI
[¥F] pLC_PRG (PRG) ¥ RIFRED)
= @ Task Configuration (= FOMTR)..
=& MainTask i AU BN
& pLC_PRG O FHILETEN (...
=[] Basic (Basic) T ATHEAD. .
H _16_Digital_Input {15 Digital Inp FhAf LTER, .
M _i5_Digitsl_Input_1 {16 Digital I G AISRE ®
K <> () [ AIII0ER ©)..
| R =5

“Device” window will appear as below. Choose “Communication Settings” tab and click “Scan network”.

|7 Device x

IBIEERE Scan network...  Gateway - Device -

P =gl

Backup and Restore

eyl - ®
: Fobtrrd
o4
ateway-1| -
PLC S87E IP-Address:
localhost
PLCZ
P Fort
1217
2L

[Scan network] %72 U w27 LT, HAMHRERT A ZAERRBLET,

Scan network... || Gateway - | Device -

Default protocol between CODESYS
and CPU is UDP/IP. If TCP/IP

® . ° communication is required, enter IP

T address in the Device Name field

ati -1 - GUIPE2CZ32PKT47 - .
= < directly.
IP-Address:
localhost
Portz
1217
192.168.1.1 -
=) (A DR -

T b0—=3A0 3 F2=4 KADER:
=gty Gateway-1 (AF v LT 0ET.) FAARE: Ak
[l Hx-cru[00DA.B001] [E

TO_Addeaces
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Scan network 21T > 72B8IC, BED /) — RPRBINDHGERNH Y £,

T A ADER

T b O—34D A O—0 A OER:
= g%y Gateway4
[f rx-cru[00DA.BDOL]

ﬂj HX-CPU [00DA.B002]

ZOBEIE. J— REBIRLUIIREETIWINKIRZ > %227 U w7 45L, £D/— KO RUN 7V 7R
SIR L ET, CPU 2 STOP REEDIHA 2 ISR L £, CPU 28 RUNREEDH S 3 Ik L 9,

AH =+ X=TD PLC LT Y27 &L .1 XV T A AEMB LEE, [WIink]R Z 12 k08
WLEHEA,

Pt LW CPU R Z U w7 LTIBIOK) RE v Z 27 ) w7958, B RIClRESNET,

N THEDOBREITET T,
SNTE Scan network... | Gateway = Device +

B

T =g

Backup and Restore

Il : ® .
Kb ®
o4
Gateway-1 - [nooa] (FA7+ -
PLCERTE IP-Address: FIALE:
localhost HX-CPU
PLCL T Port FHAAFPELA:
1217 nooz
JI-Het-7
A=ty 1D
PLC Parameters - 1070 0009
CPU 18 =79 k1D B—yh 57
Task deployment HX-CP1S08 16#10700008 0%
Status HX_CP1H16 16#10700009 ﬁ;a)}c—l:: ';ngdzlj‘sgtﬂ:al Equipment Systems Co,, Ltd.
HX-CP1H16S | 16#10700010 R
Information b =g
HX-CP1H16R | 16#10700011 3.5.8.0

Pee Rt S IR E% 1%, [Device] A == — [Rename Active Device...| 27 U v 725 L. TNRARLEE
52 ENHkET,

Scan network...  Gateway - |Device -

Add current device to favorites

Manage favorite devices... FIAREDES @
l | Rename active device... | ] FhiA A
VIR gL UvE UEVILE 3EE . HX-CPU
Send echo service...
B HX-CPU_No. 1 -
Store communication settings in project
Confirmed online mode oK ] [ i ]

Filter network scans by target ID

«CPU & PCHINA —Y %y hor—T )L USBr—7 L+ _RTCTEFEISNL WL LThH, [y hU—7
2AX ¥ ] THEELBELMRBEIN-BERENOESEIT ULaFERENEYA, $1-. 740 F] & [4
—7y NID] B 2L WEETDHE, Ry NT—7 EOTRTOT AL ARBBINET,
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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 EHV-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] L

- Right mouse click [Insert Contact]
- Shortcut key [Ctrl + K]

Coil

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

- Right mouse click [Insert Coil]

- Shortcut key [Ctrl + A]

<t

Start here

To |:||EI 0o

zeneral

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

I [

1 F Contact
1T Megated contact
lp ol Parallel contack

4l Parallel negated contack

& O ¢rcol

|Add output or Jjump here|

Auto Declare
Scope:! Mame: Twpe:
<1 et jpoot <l
Object; Initialization: Address;
|PLC_PRS [Application] = | o]
Flags: Comment:
[ CONSTANT
[ EETAIN

[~ PERSISTEMT

o]

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.

h¥] PLC_PRG
1 PROGEAM PLC_PRG
= 7 VAR
3 test_input: BOOL;
4 test_output: BOOL;
c EHD ViR

=
@
=
=
[
[T

B

test_input

test_output

1 [

]
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Parallel contact across several contacts

Click several contacts with shift key and choose [Insert Contact Parallel] in right-mouse click menu or press [Ctrl + R]

key.

Lest_input

testl

TON_instl

I [

test_input

/[

testh

I][I[;g

testl

TOR

ET

oF =<

Cut

Copy

Deleke
Browse

Insert Conkact
Insert Megated Conkack

Insert Conkact {right)

test_output

— ET_TON1

Insert Conkact Parallel (below)

Insert Megated Conkack Parallel (helow)
Insert Cantact Parallel (abowe)

Paske contacts

Megation

Edge Cekection

testz testd

TON_instl

[

/1

testl3

[ 1 [

T#2. 53 —

TOH

]

test_output

— ET_TON1

{1
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|2.9 Login / Logout
Login
“Description” field as follows. Double click the message to jump to the part to be corrected.

Awb—Z-&FH1I5—, 185, 0 Avt—=

Build ~ |[B1T5— (B 155 80 AvtE— | ¥

it JOzz&b ATZzob firE
------ Build started: Application: HX_CP1H 16, Application ———
typify code ...

€| BTFIE Application. POU. testl 4 FEETD A D R e P N TGS ! | Untitied1 _15_Digital_Inp...

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 & or choose [Login] in Online menu to download the program to CPU.

AuwlF—Z -8 0IT5—, 085, 0 Avtr—=

Build O0I5— |®0=E 0wt X
A JOozzaobk AdzzHk {IE

typify code ...

Compile complete — 0 errors, O warnings

If no application is in the CPU, this message appears. Click [Yes] to download.

HX-CODESYS (==
P4 —4 32 ‘Application’ (., T/ 51 A Device [ZENFEH A FERLTED0-F
wETETN?

T

If unknown version of application is in the CPU, this message appears. Click [Yes] to download.

HX-CODESYS (==

I =Tl BAM A L3 ‘Application’ A8 —4fy b EICTFELET.
A0 - FLTPIr - s E SR E T

CE ) (o
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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 1/0 module also.

T A @) -
=45 Uhbted 18
=73 7] Device [EfEFE T] (HX-CP1508)
= Elﬂ Pl Logic
- Application [{8#z]
filp 51750 v
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
= ﬂj Basic (Basic)
H _16_Digital_Input (16 Digital Input)

M 32 Digital_Output (32 Digital Output)

£ <= (<)

L T P

If any mounted 1/0 module is mismatched, red triangle icon is displayed at mismatched module as below.
THAA D) -
= E) Untitled 18
=43 []] Device HEfE5ET] (HX-CP1508)
=B Plc Logic
=1 Application [{¥#z]
filp 51750 -
PLC_PRG (PRG)
= @ Task Configuration
=58 MainTask
& PLC_PRG
= ﬂj Basic (Basic)
AH _16_Digital_Input {16 Digital Input)
B _32_Digital_Output (32 Digital Output)

£ <Z8x (<)

- B . - PR
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Online change (RUN %)
o TA EFIL, 22— a7 AEERET (RUN H) (2,
Nk AMEETT, AV TA VERIX.EFE LT 0T T A5y

AN\ EE

T4 VEEF, BEITHRO—Y TSI AERE BRI EZITVET, ROV AT A X - T,
MESEDREENEL . AMRICSERD RS ATREM N H D £, LW\ a—H 70 /T ARRHEDY AT AT
EFICEHET D Z L2 +HDITRIEL T DB T TLEE N,

. EEROEE S ST AOEFEEITH 2
D HX-CPU ~&' 7 1 — R&EITUWE T,

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.

(5@ | Fre @ V- @ Uk
8 ondv L At+F8 |
047k @ Ctrl+F8

I RT3 ©

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.

CODESYS (=23

FO4SLNFEOS T O - RIS TE SN TLET,
Options
@ AU VEELTONA Y
HO—RLTOH
TE Hz 041

| Update bootproject

[ ok [ Fetn | Details..

FTAVEFERNC 7 )= LT [&2TE IV —2] 21To848,. LW a /I 052Xy n
—RLZWEa A4 PR, T4 VERENHRRLS RV ETOTIERELZE,
B

RA U HEHT, BIRIETSNEHKETA 2V TOMEERFFLET, T4 VERICLDRA U HEK
WEFEIZIR DA, NA VEEEITIE LWVE L R B2 0WA[EEER S D720, KA 7V THES|Y ¥ TT
<TZEUY,

Logout

N 2 B Vo (AL T Ama—0 (07T H N BRIRLCTL S0,

22— 7 a5 LD 10 EEDK 30,000 SEHB2 AL A TIZHEREA B 2 8B 9, 30,000 A LL
LD O #FEAT 2561 POU 2451, E=4 RE/R POU AL TH L Z & ClEEERFETT,
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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.

&  HX-CODESYS CPU
FLASH

Source

| Referenced devices * ) | Referenced devices *

| Referenced libraries * | Referenced libraries *

Source upload. ..

Source download. .. B . -
| Visualization Profile *

| Visualization Profile *

| |

| |

Download information files * Download information files *
,

| |

| |

| User program ) | User program

e Copied when

[#¥  Build ‘Application o S P

ﬂ (Compiling) Create boot application —____'| Boot application | A power up.
| Applicati ,///
pplication
l E ______ 0% Login RAM V
ﬂ Clean Xom=-mo 7:’_| Application |
(Delete) Not possible to

upload application

*: Optional

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.

Z0J%5r - Application [HX_CP1H16: Plc Logic] [
#HiE | fgtR | T TSV ERE | PR -L OB AT
V| HO =R = b P =L R AR TR
V] A5 BRI Y —b-FIUS -3 B E BT
OV RERRUBIRIY -k FRUr Lo R R YD

ok | [ weet | [ @A |
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|2.11 Source Download / Upload

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.

ﬁ Compile options
@ Compiler warnings

=h Page Setu —Destinationdevice — -
? Se?urity ) Additional files x|

<All devices in project>

[
| SFC
__i] Download information files

i I
[ﬁ Sour.ce Down.oa.d —Content [[] Library profile
Static Analysis Light SRR g ;
e projectfile itselfis always part o

@8 Users and Groups Th ctfile itselfis al rtoft |[] Referenced devices
& visualization [~ Use compact download S Referlenced Ilbra;;es

S e Visualization Profile
@) visualization Profile Additional files...

—Timing
¢ Implicitly at program download and
¢ Implicitly at creating bootproject
¢~ Implicitly at creating bootproject, dc

(" Prompt at program download and o

¢+ Only on demand
oK I Cancel |

OK | Cancel |

Download information files

“Download information files” in [additional files setting] is not necessary normally, 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. = Login

(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 program identity. It is possible to login after
downloading, but CPU must stop at that time.

(a) (b) (c)
EHV-CODESYS EHV-CODESYS EHV-CODESYS
Source file

* - 2 » 0 m

Not possible to login

without program

CPU CPU CPU .
FLASH FLASH FLASH downloading
(CPU stops).

Source file Source file

Download info.

Application Application Application
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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
Run with HX-CODESYS P Stop (no effect) Run
Reboot PLC (Cycle power) Stop Run *

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

HX-CPU (. EHEBAAIEIC AR R — 2 LD 10 YV 2 — kL — KT =7 Uty NEIF0ET,
ZOD, EIETICH T A RREISME DA T b IERE kBB X A 27T 1 X A7 FEES.

J173 OFF L £, HXM-013

= RUN BR&ED & A1HAME 7 — & 2 H ST~ B4~ 4 & TORFBIRSE

When CPU detects a serious error called “exception”, such as watchdog error, program execution stops. If
EHV-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 behaviours 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.

e

BISRRBE DR L OB E DO WHULTE T Tl RERMEA Y ONEZ Y > T 256813 ToHL ) #iE
EITWET, 9k (21X TV k> b (PLCHI#IML) ) [ /354 & [Device]lz V> ~ (PLC #I#l{k) ] @ 2
FER S ZNZENEENRR Y 79, HIEINOAFIL, TREZZSRLTIEZI0,

(Vv kb (PLCHIHMKL) 1 X, BHE DT 0 7T L0 PLC WICTEIET DB EITHET 7 7 4 TICRES L
TWAT 7V —2ar7al I AORMEESINET, #EOT 1 7 T AT XTYHLT 25612137 A
A AV Y —@[Devicel DAV U v 7 A=a—@ [F/34 2 [Device]lx Yt~ b (PLC #IH#{L) ] #5E1TL TL
728V, ZORE, Visu 7 4 AV BRI N ETOTIEEL Z I,

Boot Boot Visu
L applicatio | applicatio folder
VAR VAR Application
n n
Operation VAR RETAI | PERSIST | (in volatile . . .
(in (in Online user
N ENT memory) . .
non-volatile | non-volatile
) )
STOP X X X X X X X
Reset warm - X X X X X X
Reset cold - - X X X X X
Download - - X (overwritten) X (modified) X
Online Change X X X (modified) X (modified) X
Reboot PLC - X X X X X
Reset origin - - - X
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(Initialize PLC)

Reset origin device -
[Device]

X =maintained, - = initialized

fizk L7=7' 277 L% HX-CODESYS D[Device]-[7 7 A MV DEETHIHER LT oY=/ b7 7 A LD
TV = a EAREA—FICLTEREETIZ Ty b (PLC #WHi{k) | 5314 A [Device]z V) &~ k

(PLC #WIHA{K) | FLICEMEL £ A,

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 behaviour of original “Stop” for existing Hitachi PLC.

Parameter

- [ LAN
+ |_J N'rp
+- [ FTP
I & Stop switch definition I
# Reset all outputs in STOP
& Battery error detection
& 1/0 config error detection
# Program up/download by USE memory

Twpe

m m m m o™

Current Value Prepared Walue

Reset warm
Yes

Enable
Enable
Disable
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|2.13 Global network variables

Any variables can be listed in global network variable list, which are sent to all other CPUs in the network with
broadcast address of UDP/IP. Global net work variable function is available only in professional setting. Refer to
section 3.2 Start up how to change the environment setting.

How to configure?

Procedure of configuration is shown below with a simple project: one CPU to send and the other CPU to receive.
Right click on the project and choose “Add Device” to add the 2nd CPU.

CPU “Send”

[ CPU “Send” ]

@ cvL

test_war: IHT:

CPU “Receive”

L

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

Devices

= 5 Project
=[) Device (HX-CP1H15)
=& PLC Logic
-\ [Application
g g 4 cut
Li =
By C
= o By copy
Paste
A g
= * Delete M Alarm configuration...
=g -
Refactoring 3 a Application. ..
= m Basic (Bag Properties. . % Data Server...
H 161 - %2 out.
€ <Emg|::) AddObject v _
External File...
L <Emd(Z) AddFolder...
K “ Global Variable List...
<Emg Edit Object
£ <Emg Image Poal...
Edit Object With...
E zEmF ! =0 Interface...
my -
K <Emg % Logn @ nNetwork Variable List (Receiver)...
E <Empty > (<Empty>) |ﬂ Network Variable List (Sender)...
<Empty > {<Empty=) - -
£ <Empty> (<Empty>) T Persistent Variables...
+ m Expansion (Expansion) @ POLL..

Network type: Choose “UDP”.
Settings : Set broadcast address
Task: Choose any one task. The variables are sent at the end of a task cycle.

Add Network Variable List {(Sender)

Create a global variable listto send via a network

x|

9 (Useobject propertiesto edit settings)
Name:
VL
Network typOl LI
A
Task: IMainTask _'_]
Network settings for NVL :
Listidentifier: Il
Parameter Value Default value
IV Pack variables Port 1202
ks Cancel
§ | Transmit checksum Broadcast Adr. 255255256 250
™ Acknowledgement
IV Cyclictransmission Interval: I #50ms ﬁ
[~ Transmit on change Minimum gag:|T=2'3m5
[~ Transmit on event Variable: I ETH1 192.168.0.255
ETH2 192.168.1.255
ETH3 192.168.2.255
Add Cancel
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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.

In this sample, one global variable “test_var” is defined and one-line program is written in POU as below.

- i GYL - ;ﬁ PLC_PRG

- 1| VAR cLOBAL 1|  PROGRAM FLC_PRG
test_war: IHT; z VAR
3  EHD VAR 2 EHD ViR
£
1 test_war := test_war + 1;

EEMDNT A= DRENTET LIzb, FERLIEEHY X F<NVL>Z A2 Vv 7 LT [Taxr g %
R L EJ, [LinkToFile) # 712 Tl AR— T2 7 7 A VEERLET, *v hT—27 8% L LT 255
A R LA L@ STRING/WSTRING AU d i T& £8 A, M. [Network properties| % 72T, &EHO/RT
A—HEEET D ERHKRET,

TanRTAFATA P TOREEEET T H I ERARETT 2, HX-CPU IZRENF ¥ — FE R0
DT, B 70U NLERETREEZELTL, 0% T A L TH Y7 ya— RE{ToTLEI,

=[] Device (HX-CP1H1E)
=&l pLC Logic
= r‘r Application Properties - NVL [Device: PLC Logic: Application]’ x|
% LN:L v ul’:: Cut Common  Link To File IAccess control | Network variables | Buid |
ibrary Man
PLC_PRG (R Copy Filename:
ROU(PRG) Paste | III
- @ Task Config ¢ Importbefore compile
= @ MainTat I}( Delete {* Export before compile
@ PL Browse »

=[]l Basic (Basic) factort R
H _i6_Digital_Inp Refactoring
L <Empty = (<Em| Froperties. ..
E  <Empty: (<Em i
£ <Empty> (<Em ii  Add Object b
4 <Empty: (<Em| [Z) Add Folder...
K <Empty> (<Em ' Edit Object
E  <Empty: (<Em
Y <Empty> (<Em Edit Object With... oK Cancel Apply
- -
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[ CPU “Receive” ]

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.

=[] Device (Hx-CP1H18)

=[E1 PLC Logic
-} [Application
Library Ma| ¥, Cut
PLC_PRG
= B3 Copy
] POU (PRG)
= @ Task Confi Paste
= @%?@Iﬁ % Delete @ alarm configuration...
Pl _—
- Application. ..
= m Basic (Basic) Refackinig ' u
| 16 _Digital_In Properties... % Data Server... |
K <Empty> (<En - ¢ DUT...
L <Empty> {<Er|>é§| Add ’ | External File...
K <Empty> (<B{[C3) Add Folder... ) )
£ <Empty> (<Ef Dq' e “ Global Variable List...
K <Empty> (<Eq it Obiact With Image Poal...
it Object With...

K <Empty> (< =0 Interface...
E  <Empty> (<EM Q8 Logn e -
K <Empty> (<E |§ Metwork Variable List (Receiver)... |
‘. <Empty> (<Empty) “ Metwork Variable List (Sender)...

Configuration is completed for both send and receive-CPU.

Add Network Variable List (Receiver) j

X

“ Create a global variable listreceived via a network

(Useobject propertiesto edit settings)

Name:

NVL
Task:

| MainTask

Sender:

|Import from file

Import from file:

= |
=
=

Add

Cancel

o If any parameters of global variable list is changed, be sure to execute “Clean” or “Clean All”” before login.
o If more than 2 global variable lists are configured, be sure to set another “List identifier” in ascending order.

Properties — NVYL [Device: PLG Loeic: Application]

" Common I Link Ta File I Access control T

Buid |

Network type: IUDP

j Settings... |

Task: IMainTask

Listidentifier: Il

[
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|2.14 Library

In order to read/write HX-CPU’s specific information, following libraries are available. Add necessary CmpHIESL.ib
by choosing “Add library” as shown below.

=Bl PLC Logic
= "J Application
Library Manager
PLC_PRG (PRG)
= Task Configuration
=-g8 MainTask
] PLC_PRG
@5 Trace

Fho e

= m Basic (Basic)

Library Manager X ]

= Program ‘fjﬂdd library lete library 7 Properties Detailz | 5] Placeholders mLibrary repogitory
=[] Device (HX-CPiH15) .
| Mamespace

CAA File = CAAFile, 3.
CAA Types = CAA Ty

CmpHIESErrors_HX = CmpHIESError:
CmpHIESLib_HY = CmpHIESLb_HX,
+ IoDrvEthernet = IoDrvEthernet, 3.5.8.20

5.7.0 (CAA Techni

BreakpointLogging = Breakpoint Logging Functions, 3
CAA DTUtility = CAA DTUt Extern, 3.5.5.0 (CAA Technical Workgroup)

(35 - Smart Software Solutions GmbH)

group)
AA Technical Workgroup)

5.8.21 (HIES)

35License = 35license, 3.5.8.0 (35 - Smart Software Solutions GmbH)

(35 - Smart Software Solutions GmbH)

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

Loaded libraries automatically

Name of Library

Note

loStandard

3SLincense

Util

CAA DTUtility

CAAFile

SysCom

CAA Types

CmpHIESLib_HX

Note 1

CmpHIESErrors_HX

Note 1

_35_LICENSE
EPLog

oTu

FILE

CAA
CmpHIESErrors_HX
CmpHIESLb_HY
IoDrvEthernet

Note 1: Use libraries that the end characters are “HX”. The other libraries are for EHV+ series.

If these libraries are not found in the library list as above, install library by choosing [Tools]-[Install library...].

{“fi Library Repository
Locton: IR | it Locsiors.. |

(C:¥ProgramData¥CODESYS¥Managed Libraries)

T Window Help

oals
£ Package Manager...

Library Repository. .. |
Device Repository...

e

= o R

Visualization Styles Repaository. ..
License Repository...

License Manager...

Scripting 2

Customize...

Options...

x|

—Installedlibraries:

Company: l(AII companies)

Uninstall

I S S

[V Group by category

Find... '
[ o

Details

Dependencies: I

Library Profiles... |

Close
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|2.15 Version

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

Select Device

Select the network path to the controller:

= #“, Gateway-1
() hx-cpuoooi.coo1] |

Device Name: Scan network
HX-CPL

Wink
Device Address:
0001.C001

Target Yersion:
3.5.8.21

Target Yendor:
Hitachi Industrial Equipment Systems Co., Ltd.

Target ID:
1070 0009

Target Name:
HX-CP1H16

Target Type:
4096

Conce
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|3.1

3.1.1 Configuration

EtherCAT master

Right click opens “Add Device...” on “Device”.
To click “EtherCAT Mater” on “Add Device” window
and click “Add Device” button.

=3 Project v|

- | [pevie txcPRT8) _
=&Y PLC Logic &b Ccut
=} Application Copy
m Library Manager Pt
[5] PLC_PRG (PRE) 7
= (# Task Configuration X Delete
=& MainTask Properties...
@] pLC_PRG
=i Basic (Basic) 2 Add Object »
E <Empty> (<Empty>) ) AddFolder...
<Empty> (<Empty>) z
£ <Empty> (<Empty>) I Add Device...
E  <Empty> (<Empty>) Update Device...
E <Empty> (<Empty>) [] EditObject
B N e Y

i Add Device T x|
Name: ] (%]

Action:
’7(: Appenddevice " Inserfdevice € Flug device ¢ Update device

= peit EtherCAT
= per Master
ﬂi EtherCAT Master

—Device:

Vendor: [ <All vendors> |
Name | Vendor -
+ [ Miscellaneous
= Fieldbusses

[EC BENNNPIYE TVINNRPINA ¥

I Display outdatadyersions

3

Please select a devieafiom the

o Ethercat
= I}E Master

[ EtherCAT Master

open.)

o {You can select another target node in the navigator while this window is

AddiDevice I

Close

To configure Ethernet port, following window is opened by double clicking “EtherCAT Master (EtherCAT Master)”.
And select Ethernet port to be used for EtherCAT Master by clicking “Browse...”.

| (] EtherCAT_Master X |

General

Sync Unit Assignment

EtherCAT I/O Mapping

Status

Information

[V AutoconfigMaster/Slaves

EtherCAT NIC Setting

Destination Address(MAC) I,:F.FF.;F.;F;;:;F
Source Address (MAC) |00430-00-0000-00

EtherCAT. *

[V Broadcast [~ Enable Redundancy

Network Name I

% Select Network by MAC

" Select Network by Name

B 4 Distributed Clock |> Options
Cycle Time 4000 = ks
Sync Offset 20 = )
" Sync Window Monitoring
Sync Window |1 3: Bs
Select Network Adapter
MAC address Name  Description

000000000000 o

000102030412 eth3

i Select Ethernet port to be used.

000102030411 eth2

poor

*) Enable Redundancy is not
supported.
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Usable devices are shown on “Add Device” window by clicking “EtherCAT Master” of Device tree. Press “Add
Device” button after selecting using slave device.

Devices

=3 Project
=[] Device (HX-CP1H16)
=1 PLC Logic

=i} Application

m Library Manager

[£] pLc_PRG (PRG)

= (4 Task Configuration
= @ MainTask

& PLC_PRG
+ I_'ﬁ Basic (Basic)
= I_'Tj EtherCAT_Master (EtherCAT Master)

& EtherCAT_Master.EtherCAT Task

+ |7 [eH_10cA (EH10CA)

If the slave is connected actually, it is possible to search the device during online after doing communication
configuration according to the description Chapter 3.8. After right clicking “EtherCAT Master (EtherCAT Master)”
and cliking “Search Device”, the connected device can be found. The found device can be added by clicking “Copy to

Project”.

Devices
= Project
= [ Device (HX-CP1H16)
= El] PLC Logic
=1} Application
m Library Manager
[5] pLc_PRG (PRE)
= @ Task Configuration
= @ MainTask
) EtherCAT_Master.EtherCAT_Task
& pLC_PRG
* \l‘i Basic (Basic)

']

Scan Devices

Scanned Devices

Devicename

=. EH_IOCA

tal Input

+- (1 EH_I10CA @Er10C b Cut
Copy

X Delete
Refactoring

Properties...

) AddFolder...
Add Device...

Insert Device...

= [ [EtherCAT_Master [Eth - 1

tal Output

Devicetype
EH-IOCA(3.540) [+]0
Y16

16

Scan Device

[] Show Differences to Project

GClose

Scan For Devices...

Disable Device
Update Device...
[] EditObject
Edit Object With...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV...

Simulation

Device Configuration

11

=[] EtherCAT_Master (EtherCAT Master)
+ [l [EH_1oca (EH10CA)

“Add Device” window will not appear if using slave device “EtherCAT slave

information (ESI) file”(XML format) is not installed. If it is not shown, install

ESI file at main menu [tool]-[Device Repository] after downloading ESI file

from each slave vender.
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3.1.2 Ethernet communication configuration

Select “Yes” at “Change IP information”. After logging on, this configuration information is uploaded to CPU but it is
required PLC power on again to valid this configuration.

[/ EtherCAT Master (] Device x|

Communication Settings Parameter ] Type ] Value I
=4 LAN
Applications +--[ 4 ETH1
+ -4 ETH2
Backup and Restore 7~ Ld ETH3
@ IP Address STRING '192,168.2.1'
Files % Subnet Mask STRING '255.255.255.0'
@ Ethernet port Link speed / Duplex mode Enumeration of BYTE Auto Ne on
Log % Default Gateway STRING '0.0.0.0"
[ @ Change IP information Enumeration of BYTE No ]
PLC settings il NTP
& NTP function Enumeration of BYTE
PLC shell @ Port number Enumeration of BYTE
® Logical port number STRING
@ Specified by Enumeration of BYTE
Haer anc Sraius % IP address or Host name STRING
@ Access cyde WORD(1..1440)
FLCYarame e % Timeout BYTE(1..255) 10
AN | % TimeZone Enumeration of BYTE utc

3.1.3 Cycle of EtherCAT task
EtherCAT Master task is created automatically separate from MainTask by adding EtherCAT master on Device Tree.

EtherCAT_Master configuration window will open after select “Edit Object” by double clicking or right clicking on
“EtherCAT_Master” task.

=3 Project
= [ Device (HX-CP1H16)
=@ pLC Logic
=1} Application

m Library Manager
[5] pLc_PrG (PRG)
[5] pou PrG)
- (18 [Task Configuration |
=8 MainTask
8] EtherCAT_Master,EtherCAT_Task
&) pLC_PRG

“Cycle” should be 1ms or more due to HX-CPU execute all processing with single microprocessor. If this value is too
small “25 error” (Microprocessor Overload) will be detected. This cycle value depends on user program size or
number of 1/0 module, but it is required to define more than 1ms for this value even if small program size or less
number of 1/0 modules.

& MainTask X | v

Configuration I

Priority { 0..31 ): IO

Type
(ICydic 'I [Interval (e.q. t#200ms): |4000 l”s l]]
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3.1.4 Programming
1/0 address of slave device are shown on below “EtherCAT 1/O mapping” tab. Programming can be done after setting
some variable name at this variable field as same as other external 1/0.

"] EH_IOCA X |
Caneral Channels
Variable | Mappine | Channel | Address | Type | Unit | Description L
T %-"e Control %QWO  UINT Control
+o 4 Status %IW0 UINT Status
Startup Parameters H- 49 Module RES %ID1 UDINT Module RES
* x"? Module WDT %ID2 UDINT Module WDT
%
EtherCAT 1/O Mapping 3@ Module FAIL %ID3 UDINT Module FAIL
+o A Module IDER %ID4 UDINT Module IDER
Status -4 FPGA Version %IW10 UINT FPGA Version
+- 4 CPU Version %IW11 UINT CPU Version
Information
1

e If power PLC on keeping RUN/STOP switch position RUN, due to EtherCAT master executes configuration
process for slave device, starting timing of 1/0 refresh of EtherCAT slave will be delayed approximately 1 second
comparing other standard external 1/O refresh timing. If this delay impact system operation and it is required to avoid
this delay, dedicated bit of “Instance name.Finised of EtherCAT master” is recommended to use in program. This bit
will turn true after completing configuration of TherCAT master. It is shown as sample program described by using
ST language in below.

e EtherCAT slave refresh cycle will delay with task cycle time maxim comparing I/O refresh cycle on basic or
expansion base unit, due to EtherCAT communication is executed asynchronous “EtherCAT_Master” task.

Sample program
In case of Instance Name of EtherCAT master is “EtherCAT_Master”

IF EtherCAT Mazter.xConfigFinished=FALSE THEH
BETURH ;
EHD TF:
Program described this after will not be executed if during bit of
EtherCAT_Master.xConfigFinished is FALSE (OFF).

3.1.5 Wiring

(1) Cable

Category 5 and more STP (Twisted pair with shield) cable is recommended.

(2) Hub

Standard hub can’t be used for EtherCAT network. EtherCAT dedicated hub is required to use if hub is needed. (Ex.
Model CU1128 made by Beckhoff)

When EtherCAT master function is used, the EtherCAT port is not used for the other EtherCAT master function. If
Gateway function (Connection HX-CODESYS or HMI), Modbus-TCP function, Global network variable function etc.
are used together with EtherCAT master function, EtherCAT performance will be lower or stopped.
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|3.2 Modbus-TCP / RTU

3.2.1 Overview

Supported function code by HX series are shown in below.

Modbus-TCP Modbus-RTU
Hexadecimal|Decimal Function code Master Slave Master | Slave
(Client) | (Server)

0x01 01 |Read coil status X X X NA
0x02 02 |Read input relay X X X NA
0x03 03  [Read keep register X X X X
0x04 04 |Read input register X X X X
0x05 05  |Write single coil X X X NA
0x06 06  [Write single register X X X X
OxOF 15  |Write multiple coils X X X NA
0x10 16  |Write multiple register X X X X
0x17 23 |Read/Write multiple register X X X X

X: Supported, NA:

Not supported

Modbus communication processing is executed at “Bus Cycle Task” specified PLC configuration tab of Device.
Any task can be specified for “Bus Cycle Task”. If <undefined> is selected as in below screen, most shortest cycle
task is “Bus Cycle Task” automatically.

[ pevice x|

Communication Settings

Applications

Backup and Restore

Files

Log

Application for I/O handling:  |Application LI
PLC settings

[~ update 10 while in stop

Behaviour for outputs in Stop: IKeep current values :j l

Always update variables: IDisabled (update only if used in a task) El

Edit Licenses... |

PLC settings

Bus cycle options

Bus cycle task: <unspedified >

Issuing Broadcast Query of Modbus-TCP master and/or Modbus-RTU master are not supported.
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3.2.2 Modbus-TCP Master (Client)

Right click opens “Add Device...” on “Device”.
To click “Ethernet” on “Add Device” window
and click “Add Device” button.

=3 Project _

= [ [pevice (Hx-CP1H16)
= @ﬂ PLC Logic ‘x’ Cut
=} Application Copy
m Library Manager Paste
[5] PLc_PRG (PRE) i
= (# Task Configuration X Delete
=& MainTask Properties...
@] pLC_PRG
= Basic (Basic) 3 Add Object »
E <Empty> (<Empty>) ) AddFolder...
<Empty> (<Empty>) z
K <Empty> (<Empty>) [ AddDevee..
E  <Empty> (<Empty>) Update Device...
K <Empty> (<Empty>) [J" EditObject
P Gt £ oCranbas)

i Add Device g 5'
Name: |Ethernet
Action:
’7(-’ Appenddevice ¢ Inserfcdevice € Plug device ( Updatedevice
—Device:
Vendor: |<A|| vendors> EI
Name Wendor | Version | -
= [@ Miscellaneous
(@ expansion Hitachi-I 3.4.4.0
= [@ Fieldbusses
+-caN CANbus

aeds EtherCAT
H@ Ethernet Adapter
[ [Ethemnet

= EtherNey/IP

35 - Smart Software Solutions

Group by category

\splay all versions (for experts only)

|| Name |
Ethemet Adapter| (= lIi Miscellaneous
'tﬁ Expansion
Append selected de\jce as last ch| — [ﬂ FieldbUSSE
Device
€  (You can select anot\er target + - CAN CANbUS

+ - pet EtherCAT
— - Ef Ethernet Adapter

J[Ethenet ]

\

Click “Ethernet” of Device tree by keeping “Add Device” window open, usable devices are shown on “Add Device”
window. Select “Modbus TCP master” and press “Add Device” button.

=-[{) Device (HX-CP1H16)
= Ew PLC Logic
= ﬁ Application
Library Manager
[E] pLc_PRG (PRG)
=| POU (PRG)
= (E Task Configuration
=-$& MainTask
& pLC_PRG
['B Basic (Basic)
(] [Ethernet (Ethernet)

Name

= ﬂi Fieldbusses
+ . — EtherNet/IP
= W Modbus

K Modbus TCPMaster
[J[Modbus TCPMaster |

Click “Modbus_TCP_Slave Device” by keeping “Add Device” window open, “Modbus_TCP_Slave Device” is shown
on “Add Device” window and select this and press “Add Device” button. Add “Modbus TCP slave” according actual
system. In case of three slave units are used, three “Modbus TCP slave” are shown under master.

= pevice (HX-CP1H16)
=B pLC Logic
= Q Application
Library Manager
[£] pLc_PRG (PRG)
5] Pou (rG)
= (&4 Task Configuration
= @ MainTask
& PLC_PRG
+ ﬂ] Basic (Basic)
=[] [Ethernet (Ethernet)
!:ﬂ Modbus_TCP_Master (Modbus TCP

Name

= ﬂi Fieldbusses
+.. = EtherNet/IP
ki Modbus
+. Wi Modbus TCPMaster
Ko ModbusTCP Slave Device
[ [ModbusTCP Slave Device |
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=i Device (HX-CP1H16)

=B PLC Logic

-} Application

i) Library Manager
-[E] PLC_PRG (PRG)
~[E] Pou (PrG)

= iE Task Configuration
=& MainTask

; -] PLC_PRG
+ [ Basic (Basic)

=5 ﬂi Ethernet (Ethernet)

- Modbus_TCP_Slave (Modbus TCP Slave)

Modbus_TCP_Slave_1 (Modbus TCP Slave)
% ﬂ‘] Modbus_TCP_Slave_2 (Modbus TCP Slave)

Select Ethernet port to be
following window. Click “...

<[] Ethernet x

Configure these according to Control object.

used. After configuring communication, double clicking “Ethernet (Ethernet)” opens
” to select Ethernet port for Modbus-TCP usage.

General

Status

Infarmation

Interfaces:

Interface:

@ Use Operating System Settings
Change Operating System Settings

L]

IP address [192 . 168 . 10 . 1|
Subnet mask |255 . 255 . 255 . 0 |
Default Gateway | 0 . 0 . 0 . 0 |

Network Adapters E

Mame Description

IF Address

127001

19216821

IF address 192 168 .0 . 1
Subnet mask 255 255 256 .0
Default Gateway o .0 .0 .0

MAC-Address: ALOTBE:06:A 170

} Select Ethernet port to be used.
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Issueing Function Code configuration are done by each slave. Following configuration windows are opened by
doubleclicking for target slave. Configuration of IP address, response timeout and port number are done at this
window.Unit-ID is only required to configure when Modbus gateway (Converter of Ethernet/Serial) is used.

] Modbus_TCP_Slave x |

Genesal -Modbus-TCP-

Modbus Slave Channel Slave IP Address:

Modbus Slave Init Unit-10 {12471

Response Timeout (ms)
ModbusTCPSlave Parameters
ModbusTCPSlave I/O Mapping

Status

Information

Sending Function Code are configured by “Add Chanel” button of “Modbus slave channel”.

[EH . 168 . 0

i

Port 502

Modbus_TGP_Slave

£

Name fccess Type | Trigeer READ Offset | Leneth

General

| Error Handling

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave I/0 Mapping

Status

Information

Add Channel... |

Delete...

| WRITE Offset | Length | Comment |

Edit... |

Configure each Function Code according to following procedure. When “Trigger” configuration is selected as “Rising

edge (Rising Edge)”, Trigger variable (BOOL) is assigned as %QX address automatically.

x|
—Channel
Name I
Access Type IRead Holding Registers (Function Code 3) ﬂ
Trigger |Cydic ;] Cycle Time (ms) 100
Comment |
—READ Reqister
Offset {oxo000 |
Length ll—
Error Handling |Keep last Value :_I
—WRITE Register
Offset Joxa000 k4
Length Il—
oK Cancel l
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Modbus_TCP_Slave N |
General Name | Access Type | Trieeer | READ Offset | Length | Error Handling | W
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 06) Cydlic, t#100ms 1€
Channel 2 Write Single Coil (Function Code 05) Cydic, t#100ms 1€

Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave 1/0 Mapping
Status

Information

<

| |

Add Channel... | Delete... | Edit... |

Reading/writing data are assigned %IW or %IQ address shown in “ModbusTCPSlave 1/0 Mapping” tab. The data
read from slave is Input area (%IW) and the data wrote into salve is Output area (%QW).

m Modbus_TCP_Slave X |

ModbusTCPSlave Parameters

ModbusTCPSlave I/O Mapping

Status

Information

General Channels
Variable ] Mapping | Channel | Address | Type | Unit | Description
Modbus Slave Channel S Channel 0 %IW0 ARRAY [0..0] OF WORD Read Holding Registers
+-"¢ Channel 1 %QW0 ARRAY [0..0] OF WORD Write Single Register
Modbus Slave Init £ Channel 2 %QB2  ARRAY [0..0] OF BYTE Write Single Coil

- Modbus Master sends is 1 channel Request dada every 1 cycle. Therefore in case of trigger set is "Rising edge (rising
edge)" and if trigger variable changed so high-frequency, previous request data is not completed to send and it will
be the timing for the next trigger and sometimes trigger may not be recognized correctly. In case of the time from the

start of request data to the end of response data is T1, the rough calculation of inhibited time not to change trigger bit
is described T1+T2+...+Tn.
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3.2.3 Modbus-TCP Slave (Server)
Add "Ethernet" same as Modbus-TCP master, add "Modbus TCP Slave Device" at "Add Device".
= Device (HX-CP1H16)
=) pLC Logic
=4} Application
m Library Manager

[E] PLC_PRG (PRG) Name _ |
E POU (pRG) = I_'B Fieldbusses
=(#4 Task Configuration +. == EtherNet/IP
=& MainTask = W Modbus
& pLC_PRG + -8 Modbus TCPMaster
+ [ Basic (Basic) = W ModbusTCP Slave Device
- [ [Ethernet (Ethernet) I [} ModbusTCP Slave Device

11

m Ethernet (Ethernet)
m |ModbusTCP_5Ia\re_Device {ModbusTCP Slave Device)

Select Ethernet to be used. After communication setting, following window appears by double clicking “Ethernet
(Ethernet)”. Select Ethernet port for Modbus-TCP by clicking “...”.

[-Ti Ethernet

General
Interface:

Status i
@ Use Operating System Settings

Information Change Operating System Settings
IP address 192 . 168 . 10 . 1
Subnet mask 255 , 255 . 255 . 0
Default Gateway o .0 .0 .0
Network Adapters (3w
Interfaces:
Mame Description IP Addrezs
la 127004
ethi 192.168.21
el 191680 Select Ethernet port to be used.
ethi 192.168.1.1
IP address 192 168 .0 .1
Subnet mask 260 .285 .250 . 0

Default Gateway o .0 .0 .0
MAC-Address: A4:07BB:06:41:70

- Even it is possible to send response from other port (for example, in case of registering ethl, it means eth2 or eth3)
registered as Modbus-TCP slave, it is recommended to execute communication by the port registered as Modus-TCP
slave.

- Even it is possible to register ethl — eth3 for Modbus-TCP slave, mapping table are not independent from others and
are shared with others. Therefore, it is recommended to use Modbus-TCP slave with one port. Duplicated
Modbus-TCP slave is detected as error, if several ports are used as Modbus-TCP slave.

- It will take approximately 1 minute to establish connection again, if warm reset is executed during establishing
connection with Modbus-TCP master.
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Open configuration window by double clicking “Modbus TCP Slave Device” and set needed parameters. However, do

not change from 502 for slave port due to it is fixed.

Mapping table is created “ModbusTCP Slave Device 1//O Mapping” tab according to configured size for Holding

Registers (%IW) and Input Registers (%QW).

] ModbusTCP_Slave_Device X |

[l ModbusTCP_Slave_Device X

(ms)

General Configured Parameters
Modbus TCP Slave Device I/0 B Tmeou; 2000 =
Mapping Slave Port: m
Information Unit ID: I—
Holding Registers (%IW): Ilo—a
—=——|| Input Registers (%QW): |10 3:
Data Model
Start Addresses:
Coils: P!
Discrete Inputs: IO—E
HoldingReqister: m
Input Register: m
[~ Holding-and Input-Register Data Areas overlay

General Channels
‘fariable Mapping Channel Address Type Default Walue  Unit Dezcription
Modbus TCP Slave Device I/0 - :
Mapping = Inputs %l WO ARRAY [0..1] OF WORD Modbus Holding Registers
+o Inputs[0] IW0 WORD
Information L ] Inputs[1] %I 1 WORD
=-"g Outputs %eQWO ARRAY [0..1] OF WORD Modbus Input Registers
+- "y Outputs[0] %QWO WORD
+- T Outputs[1] %QW1 WORD

Each registers mentioned in below are physically same memory area.
- Input register (WORD) and Input relay (BOOL)
- Keep register (WOR) and Coil (BOOL)

Input Register

Input Relay
Address15 (0x000F)

15A4 13 12 11 10 9 8 7

Input Relay
Address0 (0x0000) Input Relay

Address16 (0x0010)

Address 6 5 4 3 2 1 0
0000 ' »
0001 d
0002

Keep register

Address
0000
0001
0002

Coil
Address15 (0x000F)

15A4 13 12 11 10 9 8 7

Coil
Address0 (0x0000) Coil

Address16 (0x0010)
6 5 4 3 2 1 0

It

S

é
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3.2.4 Modbus-RTU Master

Select “Add Device” by right clicking “Device”.

Select “Modbus COM” of “Add Device” window and press
“Add Device” button.

i
= - e y
=N Action:
- 7 [Device (ixcP1H16) o
= @g PLC Logic ‘}g Cut (¢ Appenddevice (" Inserfdevice (& Plugdevice ¢ Updatedevice
=4} Application Copy —Device:
) Library Manager N o Vendor: [<all vendors> |
5] pLc_pre (R) ) Name T Ve~ [Veral
= (&4 Task Configuration X Delete = wus Modbus
=& MainTask - = = s Modbus Serial Port
¥ Properties... (@ Modbus COM 35 | smart Software Solution
@ PLC_PRG b 3 fOﬁbus
=i Basic (Basic) (2 Add Object 4 5 Profinet 10
: <Empty> (<Empty>) )| AddFolder... + 8 sercos ™N
<Empty> (<Empty>) z
K <Empty> (<Empty>) I Add Device... Group by category N
E  <Empty> (<Empty>) Update Device... I Dplayall for experts on ame -
K <Empty> (<Empty>) j‘ Edit Object I Display outdated versions + EB Miscellaneous
| S SR 5 SRR

select 2 device from

N\

= ﬂ] Fieldbusses
+-¢aN CANbus
+. oo EtherCAT
+ - HB Ethernet Adapter
+

~— EtherNet/IP
o (You can select another¥grget ngj = W Modbus
open.) =4 Modbus Serial Port
[ [Modbus com

Keep “Add Device” window not to close, usable devices are shown in “Add Device” window by clicking
“Modbus_COM?” of Device Tree. Select “Modbus Master, COM Port” and press “Add Device” button.

Devices

[Z] PLC_PRG (PRG)

+ Ijj Basic (Basic)

7 [Modbus_COM (Modbus COM)

=3 Project
=1 Device (HX-CP1H16)
=& PLC Logic Name
-1} Application = [ Fieldbusses
i) Library Manager =W Modbus

= W Modbus Serial Device

3-12

EJ POU (PRG) @ Modbus Serial Device
=-(#8 Task Configuration - wstt Modbus Serial Master
=& Eiﬂask  Modbus Master, COMPort <—Modbus-RTU Master
PLC_PRG
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Keep “Add Device” window open and “Modbus Slave, COM Port” is shown by clicking
“Modbus_Mater COM_Port”, press “Add Device” button. Add “Modbus Slave, COM Port” according to actual
system requirement. In case of three slave units are used, three “Modbus Slave, COM port” are under master.

=3 Project v

=[] Device (HX-CP1H16)
=2 PLC Logic
+-1C} Application
+ I__ﬂ Basic (Basic)
= Modbus_CcoM (Modbus COM) Name J
() [Modbus_Master_COM_Port (Modbus Master, COMPort) | = (fJ Fieldbusses

=W Modbus
=3 Project b

= - WU Modbus Serial Device
= [{J Device (HX-CP1H16)

Eﬂ Modbus Serial Device
=& pLC Logic = - W Modbus Serial Master

+ 1L} Application (4 [Modbus Master, COMPort |
3 ’_B Basic (Basic)

= Modbus_CoM (Modbus COM)
= |- [Modbus_Master_COM_Port (Modbus Master, COM Port)
\_ﬂ Modbus_Slave_COM_Port (Modbus Slave, COM Port)
fﬂ Modbus_Slave_COM_Port_1 (Modbus Slave, COM Port)
1_ﬂ Modbus_Slave_COM_Port_2 (Modbus Slave, COM Port)

} Configure these according to Control object.

It is required correct response for the response from Modbus-RTU salve unit. If illegal response is received, there is an
illegal operation risk.

Configure port. Following window appears by double clicking “Modbus_ COM (Modbus COM)”. Configure port
according to slave to be used. Configure “1” for “COM Port” at HX-CPU side.

[l Modbus_COM x [ ] Modbus_Master_COM_Port |

General

Status

Information

Serial Port Configuration
COM Port
Baud Rate
Parity
Data Bits

Stop Bits

E—
=
—

Configure Bus Cycle Task. Task configured here, configure priority “Less than equale 4” at this configuration. In
caseofconfiguration more than 5, there is an illegal operation risk.

" [f] Modbus_COM ] Modbus_Master_COM_Port X |

General IEC Objects

Variable | Mappine | Type |
ModbusGenericSerialMaster /O & Modbus_Master_COM... ) ToDrvModbusComPort
Mapping
Status
Information

B Configure priority “Less than
equal 4” at this specifying task.

‘@ = Create new variable l "% = Mapto existing variable
Bus Cycle Options

Bus Cycle Task

IUse parent bus cyde setting 3
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Conguration of issueing function code are done by each slave. Following configuration window appears by double
clicking target slave. Configure slave adress and response timeout. Response timeout can be configured

independently for each slaves and in case of both side configuration slave and master, cofigured value of slave is valid.
In case of deleting default value of Slave response timeout, it is only the case to apply value of reponse timeout of
master side.

| "[] Modbus_Slave_COM_Port X | =
II General ~Modbus-RTUJASCII s
Modbus Slave Channel Slave Address [1..247] |1
Response Timeout [ms] |1000
Modbus Slave Init

ModbusGenericSerialSlave /O
Mapping

Configure function code sent by “Add Channel...” of “Modbus Slave Channel” tab.
"] Modbus_slave_COM_Port X | -

| Comment |

| READ Offset | Leneth | Error Handline | WRITE Offset | Leneth

I General Name Access Type | Trigeer

I Modbus Slave Channel

Modbus Slave Init

ModbusGenericSerialSlave /O
Mapping

Status

Information

| Add Channel... i ! Delete... |

Configure following procedure for each function code. In case of selection of “Rising edge (rising edge)” for “trigger”
setting, trigger variable (BOOL) is assigned %QX address automatically.

edt. |

ModbusGhamnet x

—Channel

Name

Access Type IRead Holding Registers (Function Code 3) ﬂ
Trigger [eyae =] cydemime(ms) [0
Comment |
—READ Regist:

Offset fox0000 =
Length [l_

Error Handling W

—WRITE Regist:

Offset |oxaoo0 |
Length ll_

[ Modbus_Slave_COM_Port X |

-

<

General Name | Access Type | Trigeer | READ Offset | Leneth | Error Handline | WRITE Offset | Leneth | Commer
Channel0  Read Holding Registers (Function Code 03)  Cydiic, t#100ms 160000 1 Keep last Value

Modbus Slave Channel Channel 1 Write Single Coil (Function Code 05) Cydic, t#100ms 16#0000 1
Channel 2 Write Single Coil (Function Code 05) Cydic, t#100ms 1620000 1

Modbus Slave Init

ModbusGenericSerialSlave /O

Mapping

Status

Information

Add Channel...

Delete...

Edit...

i
|
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Read/Write data are assigned address of %IW or %QW shown on “ModbusGenericSerialSlavel/OMapping” tab. Read
data from slave is Input area (%IW) and Write data for slave is Output area (%QW). Value of “Default Value” is
output value when the status change RUN - STOP.

| ] Modbus_Slave_COM_Port X |

General Channels
Variable | Mapping | Channel | Address | Type | Unit | Description |
Modbus Slave Channel G 4 Channel 0 %IW0 ARRAY [0..0] OF WORD Read Holding Registers
= K”’ Channel 1 %QB0 ARRAY [0..0] OF BYTE Write Single Coil
Modbus Slave Init : " Channel 1[0] %QB0 BYTE Write Single Coil
= Channel 2 %QB1 ARRAY [0..0] OF BYTE Write Single Coil
ModbusGenericSerialSlave [jO +- "y Channel 2[0] %QB1 BYTE Write Single Coil
Mapping
Status
Information

- Modbus Master sends is 1 channel Request dada every 1 cycle. Therefore in case of trigger set is "Rising edge (rising
edge)" and if trigger variable changed so high-frequency, previous request data is not completed to send and it will
be the timing for the next trigger and sometimes trigger may not be recognized correctly. In case of the time from the
start of request data to the end of response data is T1, the rough calculation of inhibited time not to change trigger bit
is described T1+T2+...+Tn.
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3.2.5 Modbus-RTU Slave
Add "Modbus COM" same as Modbus-TCP master, add "Modbus Serial Device" at "Add Device".

=3 Project 5

= [ Dpevice (HX-CP1H18) Name .
= &0 PLC Logic = [ Fieldbusses
=4} Application =M Modbus
m Library Manager = g_Modh erial Devi
E] PLC_PRG (PRG) [ [Modbus Serial Device
]% ?OL[J(E:PR(;) . = - W5 Modbus Serial Master
=14 ask Configuraton e
= & MainTask \__ﬂ Modbus Master, COM Port
&) pLC_PRG

+

ﬂ Basic (Basic)
[ [Modbus_COM (Modbus COM)

11

i | |Mndbus_CDM (Madbus COM) |
m Modbus_Serial_Device (Modbus Serial Device)

Configure port. Following window appears by double clicking “Modbus_ COM (Modbus COM)”. Configure port
according to using master. Configure “1” for “COM Port” at HX-CPU side.

[l Modbus_coM x|

General I Serial Port Configuration
Status COM Port 1 5.
Baud Rate 9600 X
Information
Parity EVEN £
Data Bits 8
1

# ’ Stop Bits

Open configuration window by double clicking “Modbus TCP Slave Device” and configure needed parameters.
Mapping table is created in “Modbus Serial Slave Device 1/O Mapping” tab according to the configured size on
Holding Registers (%IW) and Input Registers (%QW).

[f] Modbus_Serial_Device x

General
Unit ID: 1 =
Modbus Serial Device /O Mapping [] Time Out: 2000 —
Infarmation Holding Registers (%IW):| 10 =
Input Registers (%:QW): |10 =
[f] Modbus_Serial_Device x
el Channels
Variable Mapping Channel  Address Type Default Value Unit  Description
Modous serizl Device O Mapping | Tnputs %IW0  ARRAY [0..5] OF WORD Modbus Holding Registers
n
Information - 4p Inputs[0] SLIW0 WORD
E ] Inputs[1] %IV 1 WORD
- Inputs[2] STV 2 WORD
oM Inputs[3] LA WORD
E ] Inputs[4] Fli4 WORD
- Inputs[5] STV S WORD
oM Inputs[g] SLIWE WORD
4 Inputs[7] %IWT WORD
- Inputs[8] SHTWE WORD
o Inputs[g] %W WORD
+- g Outputs QD ARRAY [0..9] OF WORD Modbus Input Registers

It is reqired Master query to follow Reguration of Modbus specification data format. In case of non-supported function
code, out of range of address, data, data value etc, HX-CPU may not response correctlly.
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|3.3 CPU Link

3.3.1 Overview

CPU Link System is Network System exchanging data via loop type connection among CPU Link Modules. Each
CPU accesses shared memory called Link Area via CPU Link Module. Link Area is defined as Global Variable List
(GVL) at each CPU side, %M address is used for accessing Link Area data. %M address is commonly used address
among all CPUs.

GVL is added by right clicking “Application” shown in below.

=3 Project >

=[] Device (HX-CP1H16)
=B pLC Logic
= Y3 RAooh
lii Library 36 Cut
(5] pc_pr Copy
|5] Pou (R e
= (& Task Co o
= Maif X Delete
Refactorin 4
+ Iii Basic (Basic) g
Iﬂj Modbus_COM (M Properties...
|L] Add Object » | iﬁ Alarm configuration...
[Z) AddFolder... €} Application...
L"T Edit Object [ﬁ Data Server...
Edit Object With... ¢ DUT...
05 Login [% External File...
|@ Global Variable List...
=] Image Pool...

3.3.2 Configuration Link parameter
Open “EH-LNK parameter” display by double clicking EH-LNK on tree and configure “Offset address of writing
area (Writing area %MW offset address)” and “Size of writing area (Size of writing area)”.

W EH_LNK X =
EH-LNK Parameters Wirite Parameters
EH-LNK 1f0 Mapping Parameter Type Current Value  Prepared Value  Value Default value Unit  Description
@ LINK area %MW-address WORD 0 0 0 LINK memory can be accessed by %M variables begi...
Stat
o ® Offsstaddress of writngarea ~ WORD(0..1023) 0 0 o Set the offset address of writing area [0-1023] ..(z)
Information % Size of writing area WORD(D.. 1024) 0 [l 0 Set the size of writing area [0-1024]. Max. =1024-{a)

Value of configuration range are shown in below. HX-CODESYS may not detect error even if configured value are
beyond following range.
+ Offset address of writing area : 0~1023
+ Size of writhing area : 0~1024
(However, maximum is subtract “Offset address of writing area” value from 1024)
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Configuration example

This example shows three CPUs. Each CPU has each writing area and not be duplicated. Certain writing area of CPU
is reading area for the other CPUs.

P |lcCiL P|lcCciL P|lcCciL
w | P |l w [Pl w | Pl
R | UJ|N R |U|N R | U|N
1 |K 2 |K 3 [K
%MWO A %MWO %MWO
CPU1 CPU1,3
400 word :
. Write Area wores Read Area CPU1,2
%MW399 i 4 %MW399 — Read Area
%MW400 %MW400 CPU2
CPU2,3 Write area 300 words
Read Area %MWG699 Y %MW699 _
%Mw700 | CPU13 %Mw700 | CPU3
Read Area Write Area 324 words
%MW1023 %MW 1023 %MW 1023 —
CPU1 CPU2 CPU3
Writing area %MW-address (Write area %MW address) 0 400 700
Writing area size (Write area size) 400 300 324

In case of CPU Link module number is one, Link area address is %MWO - %MW1023. If several number of CPU
Link modules are used in below figure, Link area address are shown in below table. This is defined by number of CPU
Link modules not by mounted slot number of CPU Link modules.

3-18

LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
From %MWO0 %MW1024 %MW2048 %MW3072 %MW4096 %MW5120 %MW6144 %MW7168
To %MW1023 %MW2047 %MW3071 %MW4095 %MW5119 %MW6143 %MW7167 %MW8191
» LINK-1: %MWO0~%MW1023
[ > LINK-2: %MW1024~%MW2047
Power| C |D|L|D|D|L
Supplyl] P | 1| 1] |
U |16 N |16|16( N
K K
0 1 2 4
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3.3.3 Declaration of Link Variable

If new variable is started to use during programming, “Automatic Declaration” dialog appears. In case of Link variable,
configure %MW address at address field as “VAR_GLOBAL” in scope field. This is assigned GVL automatically by
pressing OK button.

Auto Declare x|
Scope: Name: Type:
[vAR_GLOBAL || |wtest_linko [worp =1 >
Object: Initialization: Address:
|GvL [Application] =10 e | om0
Flags: Comment:
I~ CONSTANT | ]
I~ RETAIN
I~ PERSISTENT f<]

OK Cancel |

@ oYL

= 1 VAR GLOBAL

Z wlest_link0 AT HMN0: WORD:

3 EHD VAR

Global variable declared here is used in POU. In the above case, it is “GVL.wTest_link0”.

It is also possible to use BOOL Type or BYTE Type %M address.

%MX1.7—| %MX1.0 _I l_ %MX0.7 l_ %MX0.0
8 7

15 0
HX 9%MB1 \ %MBO
IEC address %MWO0

LF _| l_ LO
Hitachi Link 0
address r WLO ‘

Take care for “Word Swap” of DWORD Type data when make communication with EHV+ series via CPU Link
module.

EHV+ : %MDO0 = 16#1234 5678 & HX : %MDO0 = 16# 5678 1234
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IEC address is decimal number shown in below, however Hitachi CPU Link address is hexadecimal number.

IEC address Hitachi CPU Link address
bit byte word bit word

%MX0.0 %MBO %MWO0 L0000 WL000
%MX0.1 L0001

%MX0.2 L0002

%MX0.3 L0003

%MXO0.4 L0004

%MX0.5 L0005

%MXO0.6 L0006

%MXO0.7 L0007

%MX1.0 %MB1 L0008

%MX1.1 L0009

%MX1.2 LOO0A

%MX1.3 L0O00B

%MX1.4 L000C

%MX1.5 LOOOD

%MX1.6 LOOOE

%MX1.7 LOOOF

;‘:M§§8 Eg g; zﬁ;mgg %MW1 L0010 to 001F WL001
;‘:M§gg Eg g; zﬁmgg %MW2 L0020 to 002F WL002
;‘:M§$g Eg (75; zﬁ;mgg %MW3 L0030 to 003F WLO003
%MX2044.0 to 2044.7 | %MB2044

%MX2045.0 to 2045.7 | %MB2045 SeVIViR022 L.3FEO to 3FEF WL3FE
%MX2046.0 to 2046.7 | %MB2045

%MX2047.0 to 2047.7 | %MB2047 o A & |-3FFO to 3FFF WLSFF

In case of no usage of CPU Link module, %M address can be used as general internal register.
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|3.4 FL-net interface

3.4.1 Overview

FL-net is open FA network supporting Data sharing among CPUs of multi vendors based on Ethernet. Cyclic data

sharing executed by each CPU using virtual shared memory called common memory.

=

Server
PC
PC PC EWS
o] M) (W[
Upper LAN Ethernet (TCP/IP,UDP)
FL-net (Ethernet-base control network)
Panel
Controller computer
[a] [ TITTTTTT L e e I
T
B Sensor
Device Actuator

Common memory 1 and Common memory 2 are available for cyclic data and HX-CPU uses %M address same as

CPU Link for this common memory.
Common memory 1 uses same address range with other CPU Link module.

LINK No. LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
Start of common1l %MWO | %MW1024 | %MW2048 | %MW3072 | %MW4096 | %MW5120 | %MW6144 | %MW7168
End of common1l %MW511 | %MW1535 | %MW2559 | %MW3583 | %MWA4607 | %MW5631 | %MW6E655 | %MW7679
Un-used range %MW512- | %MWI536- | %MW2560 | %MW3584 | %MWA4608 | %MW5632 | %MW6656 | %MW7680
%MW1023 |  %MW2047 | %MW3071 | 9%MWA4095 | %MW5119 | %MW6143 | %MW7167 | %MW8191

Usable range at each LINK No. is 512 words from the top due to maximum size for common memory 1 is 512 words.

When FL-net is used, it is not possible to use address of non-used range in above.

Common memory 2 uses %M address assigned for FL-net usage.

FL No. FL-1 FL-2
Start of common2 %MW8192 | %MW16384
End of common2 %MW16383 | %MW24575

Maximum size of common memory?2 is 8192 words.

— » Common1: %MW1024 - %MW 1535
Common2: %MW8192 - %MW16383

Common1: %MW3072 - %MW3583
Common2: %MW16384 - %MW24575

Power| C [ D|L]|F]|L|[F
Supply| P | I |1 ]JL|TI]|L
U [16|N|N|N|N

K K
01 2 3 4
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3.4.2 FL-net parameter configuration

Configure each parameter after opening “EH-FLN parameters” display by double clicking EH-FLN2_3 on tree.

M EH_FLN2 3 x
EH-FLN Parameters
EH-FLN I/0 Mapping
Status

Information

Parameter

@ IP Address

@ CmnMem-1 %MW address

% CmnMem-1 writing area address (offset)
@ CmnMem-1 writing area size

$ CmnMem-2 %MW address

@ CmnMem-2 address (offset)

$ CmnMem-2 size

@ CmnMem-2 writing area address {offset)

@ CmnMem-2 writing area size

Type
STRING

VORD
WORD(D..511)

WORD(D..512)

WORD(0..8121)
WORD(0..8132)
WORD(0..8121)
WORD(0..8132)

Value
'192,168,250.1

Default Value Unit
'192,168,250.1'

@ Token watchdog time

% Alowable min. frame interval time

@ Type and vendar name

BYTE(1..255) 50 50 ms
BYTE(D..50) 0 0 100us

Enumeration of BYTE EH-FLN3/HITACHI-IES ~ EH-FLN3/MITACHI-IES

Dest
P Ad

Starti
Size o
Startii
Size 0
Startii
Size 0
Toker
Allowe

Type

% Mode name STRING ‘Node 1' ‘Mode 1' MNode
& Clear data in STOP (CmnMem-1) Enumeration of BYTE No Mo Clear
% Clear datain STOP (CmnMem-2) Enumeration of BYTE Ne No Clear
No. | Name Explanation Default
1 | IP address Set IP address of EH-FLN2/3 192.168.250.1
CmnMem-1 %MW address Display starting address at On-line. 0
3 | CmnMem-1 writing area address | Configure starting address (offset) of sending area of | O
(offset) own node at common memoryl.
4 | CmnMem-1 writing area size Configure size of sending area of own node by word | 0
unit at common memoryl.
5 | CmnMem-2 %MW address Display starting address at On-line. 0
6 | CmnMem-2 address (offset) Configure starting address (offset) of data transfer | O
between CPU module and EH-FLN2/3 at common
memory?2.
7 | CmnMem-2 size Configure size of data transfer between CPU module | 0
and EH-FLN2/3 by word unit. Configure added value
of own node sending size and other node sending size.
8 | CmnMem-2 writing area address | Configure starting address (offset) of sending area of | O
(offset) own node by word unit at commonmemory?2.
9 | CmnMem-2 writing area size Configure size of sending area of own node by word | 0
unit at common memory?2.
10 | Token watchdog time Configure monitoring time between token receiving at | 50
own node and token passing for next node.
11 | Allowable min. frame interval time | Time between token receiving at own node and some | 0
sending frame from own node.
12 | Type and vendor hame Select vendor name and model name. EH-FLN3/
There is no difference among these. HITACHIIES
13 | Node Name Configure some name with byte character or number | Nodel
within 10 characters.
14 | Clear data in STOP (CmnMem-1) Configure clear sending area of common memoryl or | No
not when CPU module stops.
15 | Clear data in STOP (CmnMem-2) Configure clear sending area of common memory2 or | No
not when CPU module stops.
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Configuration Image
Each configuration parameter image shown in below figure.

CPU module FL-net module
1. CmnMem-1 %MW address %M area Common memoryl
" Receivi Receivi 0
eceivin eceivin ~
g g _ 2. CmnMem-1 writing area address (offset)
512 words Sending Sending <— 3. CmnMem-1 writing area size
(8k bits) ‘
Receiving Receiving
511
512 words Not use
4. CmnMem-2 %MW address %M area Common memory2
> 0
- 6. CmnMem-2 address (offset)
- . . . 4—
Receiving Receiving w
- 7. CmnMem-2 writing area address (offset)
Al Sl : 8. CmnMem-2 writing area size
8k words
i <— 5 CmnMem-2 size
Receiving Receiving
8191

3.4.3 Cyclic transfer

Start cyclic transfer and node join network automatically after correct parameter setting. Refer status monitoring
library of Chapter 3.4.5 for status of completing initialize.
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3.4.4 Message transfer

HX-CPU does not support function of user message transfer with FL-net module.
Response only for limited message only received inquiry message from other node.
Detect timeout at request side when requiring message can’t be response from other node.

No. Message Require 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

*] FL-net module create response message.

3.4.5 Status monitor library

Function block is available to get each status information of EH-FLN2/3.

Store status information of EH-FLN2/3 into dedicated structure FLInfo at the timing of xDone turns TRUE(ON) when
XEnable set ON with FL No. of FL-net.

GetFLInfo
—Enable xDonef—
—byFLnum ®Errarf—
FLInfof—
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Detail of FLInfo structure

Member name Contents Type Remark
xInitDone Node initialization 1: Done  0: Not yet BOOL
XParamError Parameter error 1: Error  0: Normal BOOL
XAdrDuplicatedl Address duplication areal 1: Error  0: Normal BOOL
xAdrDuplicated?2 Address duplication area2 1: Error  0: Normal BOOL
xWaitforRcv Wait for receiving status BOOL
1: Error(Wait for receiving) ~ 0: Normal
XTokenWatchdogTime Timeout of token 1: Error  0: Normal BOOL
XNodeDuplicated Node number duplication 1: Error  0: Normal BOOL
xTokenTimeoutOwnNode | Timeout of own node token | 1: Error  0: Normal BOOL
XTBN_CBN_BSIZE TBN, CBN or BSIZE error 1: Error  0: Normal BOOL
xCableDisconnect Disconnect Cable 1: Error  0: Normal BOOL
xTokenModeUnmatch Un-match token mode 1: Error  0: Normal BOOL
axLinkFlag Link Node 1: Joined 0: Not joined ARRAY[1..254]
OF BOOL

axRunStatus Status flag upper layer (RUN Status) ARRAYT[1..254]

1: RUN 0: STOP OF BOOL
abErrStatus Status flag upper layer (STOP Status) ARRAY[1..254]

0: NORMAL  1: WARNING = 2:ALARM OF BYTE
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
wMinFramelntvi Minimum frame interval [ x 100us] WORD
XEthernetStatus Ethernet status flag 1: Linked 0: Not linked | BOOL Valid FLN3 only
xLinkSpeed Link speed flag 1: 100Mbps 0: 10Mbps BOOL Valid FLN3 only
xDuplexMode Duplex mode flag 1: Full duplex 0: Half duplex BOOL Valid FLN3 only
XSDRAMETrror SDRAM error 1: Error  0: Normal BOOL
XEEPROMETrror EEPROM error 1: Error  0: Normal BOOL
XSystemError System error 1: Error  0: Normal BOOL
XFlashError FLASH error 1: Error  0: Normal BOOL
XMPUError MPU error 1: Error  0: Normal BOOL
xSystemRAMError System RAM error 1: Error  0: Normal BOOL
xNodeNumberError Node number error 1: Error ~ 0: Normal BOOL
xLinkAddressError Link address error 1: Error  0: Normal BOOL
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|3.5. Profibus Master

3.5.1 Overview

It is possible to use EH-RMP or EH-RMP2 as Profibus master module. Variable used for Profibus master module is
declared in Global Variable List (GVL) and can be accessed %M address. Add into GVL by right clicking
“Application” shown in below.

=3 Project hd

=4 Device (HX-CP1H16)
=B PLC Logic
= Aok
lii Library r}‘) Cut
£] PLC_PR Copy
5] Pou (R ah
= (&4 Task Co o
-8 Ei ¥ Delete
Refactorin 4
+ Iii Basic (Basic) g
Ij’j Modbus_COM (M Properties...
|L] Add Object » I [ﬁ Alarm configuration...
() AddFolder... €} Application...
j Edit Object [_ﬁ Data Server...
Edit Object With... ¢ DUT...
% Login @ External File...
|@ Global Variable List...
=] Image Pool...

3.5.2 Configuration of Link Parameter
Open “EH-LNK parameter” display by double clicking EH-LNK on tree and configure “Offset address of writing area
(Writing area %MW offset address)” and “Size of writing area (Size of writing area)”.
Offset address of writing area
Configure start address of Link area. Set 0(zero) for this configuration.
Size of writing area
EH-RMP:  Configure Output size configured by Sycon
EH-RMP2: Configure 512 (as fixed value)

Do not configure 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 O(zero). If O(zero) is configured, in case of EH-RMP, STATUS LED brinks 4
times. In case of EH-RMP2, configure 512. If value except 512 is configured, STATUS LED brinks 4 times.

M EH_LNK X
EH-LMK Parameters Parameter Type Yalue Default Value  Unit
. @ LINK area %MW -address WORD 0 0
EH-LNK [/ Mapping @ Offset address of writing area WORD(0..1023) 0
@ Size of writing area WORD(0, ., 1024) 0
Status

) X word (EH-RMP) . 512 word (EH-RMP2)
Infarmation
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Address of reading area  (Configuration is not needed.)
Read area is assigned automatically shown in below 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
SMW1 $MX2.0-7,3.0-7 WL1 Write area (512word)
SMW2 $Mx4.0-7,5.0-7 WL2
SMW [X]
... Write area
SMW255 $MxX510.0-7, 511.0-7 WLFF Possible to specify
SMW256 $MX512.0-7, 513.0-7 WL100 Not supported by
e EH-RMP
SMW511 $MxX1022.0-7, 1023.0-7 | WLIFF (256 word)
SMW512 $MxX1024.0-7, 1025.0-7 | WL200 Read area Read area
... (512word)
SMW767 $Mx1534.0-7, 1535.0-7 | WL2FF
SMW768 $Mx1536.0-7, 1537.0-7 | WL300 Not supported by
ce EH-RMP
$MW1023 $Mx2046.0-7, 2047.0-7 | WL3FF (256word)
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|3.6 General purpose communication

It is possible to do general purpose communication by using Ethernet port or serial port of HX-CPU.

PC ctc.

TCP/IP or UDP/IP
RS-485

+—

3.6.1

library for further information.

General purpose communication over Ethernet
In order to do general purpose communication over Ethernet (TCP/IP or UDP/IP), prepared Function Block library
under NetBaseService library shown in below table is needed. Refer CAA_NetBaseService.pdf in NetBaseServices

Table of NetBaseServices library

Protocol Command Function

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

Regarding to the byte order of networking, it is general to follow Big endian sending from most higher byte. However,
it is not big-endian style due to using variable type in program. Therefore, in some case byte data conversion is needed

by using dedicated function prepared in SysSocket library.
+ SysSockHtonl (Network byte order conversion from UDINT)
- SysSockHtons (Network byte order conversion from WORD)

Description example in ST language

test outl] 1657856342 |:=NBS.SysSocket.SysSockHtonl (test inl[ 16212345678 |) ;

test_out2[ 1683412 |:=NBS.SysSocket.SysSockHtons (test_in2[ 181234 |) -
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3.6.2 General purpose communication over serial
In order to do general purpose communication over Serial, prepared Function Block library under SysCom library
shown in below table is needed. Refer Application manual (Command reference edition) 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)

Below functions of SysCom library are not supported by HX-CPU.

- SysComGetSettings
+ SysComSetTimeout
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|4.1 OPC-UA Server

HX-CPU supports OPC-UA server functionality. OPC-UA (Unified Architecture) is the newest spcication of OPC
based on the technology used for Web service and this is data exchanging opened standard between 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 following functionalities as OPC-UA server.
Figure OPC UA Server functionality

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

Controller

HX OPC UA Server

Functionality
Field / Devices ]

Figure Information Models and OPC UA Server Functionality

[@

[T©

Several technical documentation are available from OPC Foundation who is Spread promotion group and it can be
possible to get them from https://jp.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-US server function on
[Symbol configuration] editor.

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

=5 Project -

=@ Device (HX-CP1H16)
- [Application J
L B ETTSymOrGfiguration
8 n® Cov
21 &g e ®%  Remote accesssymbol configuration.
= o ¥ Delete
g ‘
Refactoring >
+ Lﬂ Basic (Basi Properties... Name:
[ Modbus_cj ST 9 All — IstoI Configuration
i) AddFolder... € Applcatin... ™ Include Comments in XML
[ EditObject (@ Dataserver... I ¥ Support OPC UA Features I
Edit Object With... |9 puT... Client side data layout——
@ Logn B exemalFie...  compatibilityLayo | Check [Support OPC features]
Global Variable List... H L )
S s Y (This can be done later.)
=0 Interface...
ﬂ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
& pou...
&) PouU for implicit checks...
M, Redpe Manager...
@ Redundancy Configuration...
ﬂF: Symbol Configuration. ..
(] Textlist.. Add Cancel
‘Qﬁ Trace... ‘

=i Device (HX-CP1H16)
= 8l pLC Logic
= Q Application
@ o
m Library Manager
[5] pLc_PRG (PRG)

] POU(PRG

,, )_,/': Symbol C
= Project v

N View ~  [#¥ Build [ Settines ~
Changed symbol configuration will be transferred with the next download or online change
| Access Rights | Maximal | Attribute

/

x|

N

Symbols

+ DE‘] Constants
+ DE] IoConfig_Globals

SAKAIANARARA
5ls C

= g% MainTask
& pLC_PRG
* \I‘] Basic (Basic)

Configuration of Remote

= E ‘onfiguration
= Task Configuration
\1 [Symbo

| Type | Members

| Comment

configuration] is added

NI

[Symbol configuration] editor

/

Figure

accessing variable

[Symbol configuration] editor

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

remotely.

B2 Symbol configuration X

": Symbol configuration X
IN] View ~ | [#¥ Build | [ Settings ~

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

Symbols

=1-LQnstants
E’ IoCoNfig_Globals

¢ vay_1

Access Rights

Maximal  Attribute

| Specify variable || Configure access right

Type

Members
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Figure Specifying Remote access variable

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.

" A, |
r’ Read only ” Write only* ! Read & write

Figure 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
N View + | {#¥ Build [ Settings ~|

Changed symbol configuré <I>  |nclude Comments in XML oronline change

| Symbols Support OPC UA features ] te  Type Members ~ Comment
#-[] 5] Constants Optimized Layout -
i . {chonfig_Glob Enable direct I/O Access
=1 POU

T

7| ® var_1 " "4 INT

Figure 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) Gonnecting from OPG UA
Following example shows connecting OPC UA server of HX-CPU from Client Application.
Regarding to the operation, follow client application specification.

A Server URI: {0pc.tcp://192.168.0.1 ]

Figure Connecting OPC UA server

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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|4.2 FTP

4.2.1 FTP server
File read or write access (uploading / 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 recommended for FTP client.

__|8

.J.. Upload
7z
J <
~

Download

4.2.2 FTP server configuration

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

[ Device x| -
Communication Settings Parameter [ Type | Value | Default Value | Unit | Description |
+- [ LAN
Applications. +- [ NTP
=3 FTP
Backup and Restore @ FTP server Enumeration of BYTE Disable Disable Set enable if FTP server function is used
® Port number Enumeration of BYTE ETH1 ETH1 Choose port number for FTP server
Files @ Access Media Enumeration of BYTE USB memory USB memory 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
PLC settings % 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 disable if battery is not used
PLC shell @ 1/O config error detection Enumeration of BYTE Enable Enable Set disable to ignore I{O config error in ERR LED and 7-SEG display

@ Program up/download by USB memory

on of BYTE Disable Disable s e the function of user program to up/download by USB memo

Users and Groups

PLC Parameters

PLC I/O Mapping

Task deployment

Status

Information

FTP server : Configure Enable when to use FTP.
Port number : Select communication port using for FTP. (ETH1/ETH2/ETH3)
Access Media : Select 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.
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.
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4.2.3 List of FTP commands

Usable command list is shown in below.

Command Function

ascii Set file transfer mode to ASCII.

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]

Icd 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 serve.

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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4.2.4 FTP command detail

[ascii]

Format:

Function:
[binary]

Format:

Function:
[bye]

Format:

Function:
[cd]

Format:

Function:
[close]

Format:

Function:
[delete]

Format:

Function:
[dir]

Format:

Function:
[get]

Format:

Function:
[Icd])

Format:

Function:

ftp> asci
Set file transfer mode to ASCII.

ftp> binary
Set file transfer mode to Binary.

ftp> bye
Exit ftp.

ftp> cd [directory]

Chang remote directory to specified directory by [directory].
It is not possible upper directory from logged in directory.

ftp> close
Disconnect connection between FTP server.

ftp> delete [file]
Delete specified file.

ftp> dir (([directory]) (local file))
Display detail list of server file and directory.
Save this list into file by specified [(local file)].

ftp> get [file] ([local file])
Transfer file of server to local. [download]
It is possible to specify transferring local file name.

ftp> lcd [local directory]
Change local working directory.
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[Is]
Format:
Function:
[ mdelete]

Format:
Function:

confirmation.

[ mdir]
Format:
Function:

[ mget]
Format:
Function:

[ mkdir]
Format:
Function:

[mis]
Format:
Function:

[ mput]
Format:
Function:

[open]
Format:
Function:

ftp> Is (([file]) ([local file]))
Change local working directory.

ftp> mdelete [file 1] ([file 2] --*)
Delete multiple files of server.

If interactive mode set off by prompt command, all specified files can be deleted without

ftp> mdir [file 1] ([file 2] ---) [local file]
Transfer multiple files and directories to local file.

ftp> mget [file 1] ([file 2] ---)

Transfer multiple files of server to local host.

If interactive mode set off by prompt command, all specified files are transferred without
confirmation.

ftp> mkdir [directory]
Make directory on server.

ftp> mis [file 1] ([file 2] ---) [local file]
Transfer multiple files and directory list to local file.

ftp> mput [file 1] ([file 2] ---)

Transfer specified files to server.

If interactive mode set off by prompt command, all specified files are transferred without
confirmation.

ftp> open [host]
Connect server specified IP address or host name.
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[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
Function: Specify current file transfer mode.
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|4.3 Visualization

Visualization function supporting program debugging and monitoring by using visual displaying on Integrated
Development Environment HX-CODESYS and Web visualization function (available with HX-CP1H16) by using
general Web browser are available on HX-CPU.

( Visualization ) ( Web visualization )
Program debug supported by monitor function
of Integrated Development Environment o
Monitoring by general E ?’F_‘, <
: : Web browser T e
T = :@: Tablet etc
‘1 _ 1
|
P ‘ >
C e PC > &KK
oz
Ll
G = : @
HX H e Visualization contents saved
e together with program
5

Figure Visualization functionalities

Create visualization object
It is needed to add visualization object onto application to enable visualization.
Select [Application]-[Add Object]-[Visualization]. Related visualization object are added device tree.

=3 Project - .
-, ) ) Y 4 B Device tree
TBllac — Creating Object confirmation window
—
B e e x
= (28 Tesl ) =5 z
- @ Creates a visualization object El E{;‘D R
¢ Delete =-[tJ Device 1
F@Eesc®sd) ety b ome: =B pLc Logic
B2 Propertis... [isuatzaton = @ Application
= P [ Symbol libraries Active m Library Manager
|11 addomect 28 Harm @] visuSymbols (System) O @ PLC_PRG (PRG)
bon.... = =
5 Edtobject B oo =(# Task Configuration
EdtObjectWith... |9 DUT... = & MainTask
€8 Loon Bl extemalFie... &) pLC_PRG
@ Global Variable List... = @ VISU_TASK
&) tmage Podl... @ VisuElems. Visu_Prg
oal Interface... A visualization symbol library is a CODESYS library with = @ Visualization Manager
graphics and graphical objects. If the visualization symbol ) R
@ Network Varisble List (Receiver)... library xsass\gned::t-’wbr:n\sa:dedmtnt!’-s%l.‘:hbrarvh a WebVisualization
manager. Th ics an. ical e i the e
@ Network Varisbl Lt (Sender)... [ioctbaxwhen s vsualiation edor s treadiveedbor, & visualization
T Persistent Variables... & E‘] Basic (Basic)
&) pou...
- ] _eme |
M, Recpe Manager...
@ Redundancy Configuration...
8 Symbol Configuration...
(] Textust..
&) Trace...
@ Trend recordng manager..
L3 Unit conversion....
CR——|
Visualization Manager...
T

Figure Adding Visualization object
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Visualization editor

Double click ”Visualization” on Device tree. Visualization editor appears.

= Uj Device (HX-CP1H16)
=20 pLC Logic
= a Application
m Library Manager
[5] PLc_Pra (PRG)
= @ Task Configuration
=& MainTask
& pLC_PRG
=g VISU_TASK
@] VisuElems. Visu_Prg
= E] Visualization Manager
%8 webvisualization
( - 8] visualization )
+ [B Basic (Basic)

Usage of elements

ojects — HX-CODESYS

el &
FoE %W

=0 Aroect
= @ vevie px-cP16)
= 80 pcLope
= © Apphcation
D Loy Morager
(8] rc_propre)
= (8 Task Configuration
= @ vanTas
&) picpre

Yew Project Viusiaton fuid Ouine Debug Tods Window tep
MR-

=10l x|

| @) visualzation x

-

| 2
-
‘Measurement controls
\ Lamps/Switches/itmags | Specil controls 18

( Editor window ) ( Tool box :

0 items

J
0% - -—J‘_- 3
‘ E‘r‘ & Provertes |32 Tooox

Lostbull 0050 Peconpis /|

Current user: (nobody)

Figure Visualization editor

There are several parts (this after “elements™) available to create graphical display in Tool box. Select element to use
from Tool box and drag it into Editor window. The element is placed on Editor window and Property window appears.

| &) Visualization x
F

> |«

Drag element. <€

_A|  tmage switcher Lamp

Power switch Push switch

—

B @

Rocker switch

Variable Assignment

=
Rotary switch

Dip switch

Push switch LED

Figure Usage of elements

Property window

<

%z

x|

Assign variable for element by specifying on “Variable” field of “Property”.
It is also possible to assign variable using in application by Input Assistant.

Properties -

7 Filter ~ | ¥$ Sortby ~ 21 sortorder + [ Expert

Property | Value
Elementname GenElemInst_1
Type of element Lamp

=/ Position

X 149
Y 77
70

Width

=

m_

_—;R
. Variable

= State variables
Invisible
= Background

Image Yellow

Textsearch Categories |

s 8 B8
[l L]
L] L]

s
=H| 7 Fiter ~ | ¥ sortby ~ £ sortorder ~ [l prpert
| [ Property Value
‘Elementname GenEleminst_1
Type of element Lamp
= Position
X 19
¥ 7
Width ol
Heght n
Varizble
= Teds
Tooltip
= State variables
Invisible
= Background
Image Yellow )

Input Assistant

Variables

& Nome I Type I Address I Oren I -
= O Aspliczn -
= [8] P.C_PRG.
| nr
T :
o Select assign variable
# {} CmpHIESLD HX -

+ ) FrE

+ @ IoConfig_Globss
# 1) lostandard
#{} syscom

# 0 usl

#{} Visuslem30Path
* ) visuglemGamD.
# {} VisuSlemsDate.
) visuElemswinC

+ {3 Nmm'ﬂf |
¥ structured view Biter; rone -
F 1ot I In P
var_L: INT;
(VAR)
[ |

Figure Assignment variable for element
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Well use elements

Display BOOL type variable (Read)

Lamps/Switches/Bitmaps Properties v 1
y 7 Filter ~ | ¥$ Sortby ~ % Sortorder ~ [ Expert
Property | Value
Elementname GenElemInst_1
Type of element Lamp
Lampi = Posn):(uon o
Display example ; i Specifying corresponding variable
~ - Width 70 /
Height e
Variable [ PLC_PRG.lamp ]
= Texts
Tooltip
=/ State variables
In case of In case of TFradtis
[FALSE] [TRUE] - Background
Image Yellow

+ It is possible to specify tooltip when mouse indicates close object by specifying ”Texts”-“Tooltip” of Property.
(This is same as other elements.)
« It is possible to set Display/Non-display by specifying State variables”-“Invisible” of Property. (This is same as
other elements.)

] . Properties v 1
Switching BOOL type variable (Write) ¥ Fiter ~ | %% Sortby = &1 sortorder ~ [ Expert
Lamps/Switches/Bitmaps Property | Value
Elementname GenElemInst_4
Type of element Push switch
= Position
X 131
Y 178
PushSwitch Width 70 Specifying corresponding variable
Height 70
Display example Variable /
, Element behavior | Image toggler
= Texts
Tooltip
= State variables
Invisible
Deactivate inputs
In case of In case of - Background
[FALSE] [TR U E] Image Gray

- It is possible to specify element behavior at “Element behavior” of Property.
Image toggle: Toggle switch behavior. It turns ON by click once and Turns OFF by one more click.
Image tapper: Push switch behavior. It turns ON during click only.
« It is also possible to untenable operation by specified variable value by setting ”’State variables”-“Deactivate
inputs” of Property.

Refer on-line help for further detail of each element specifications.
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Graphical display of Variable value

Measurement controls

Display example
Meter180 play P

Direction

Display variable value by text (string)

Rectangle

%

d

Signed decimal display %d
Hexadecimal display %X
Unsigned decimal display %u
String display %s
Floating display %f

*Changing number of digits is possible
%.1f %.3f

0.3 2.552

Properties v 1
' Filter ~ | % Sortby v £ Sortorder ~ [] Expert
Property | Value Specifying corresponding variable
Elementname GenElemIpst=S
Type of element 80°
[Value J[pLc_pra.meter )
= Position
X 94
Y 164
Width 250
Height 250
= Background
Image color Gray
+ Ownimage
Optimized draw...
+ Arrow
+ Scale
+ Label
+ Colors
Color, meter indicator, scale of value, display position
Properties v I

'V Filter v | % Sortby ~ 2} Sortorder + [] Expert

Property | Value
Elementname GenElemInst_7
Type of element Rectangle
= Position
X 67
Y 431
Width 137
Height 63
+ Colors
Use gradient color [l
Gradient setting ] linear, Black, White
i+ Element look
+ Texts
+ Text properties
+ Absolute movement Specifying corresponding variable
+ Relative movement
= Text variables / 5
Text variable [ |PLC_PRG.var_word ]
Tooltip variable

Refer on-line help for further detail of each element specifications.
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Input variable value by text (string)

Rectangle
Display example

Input types : Text input

50 |

In case of PasswordField checked [J Password field

-

Input types : Text input with limits

Min: 5§
E |

Input types : VisuDialogs Keypad

Max: 20

Min: 5 Max: 20
7 9 Back
4 5 6 Clear
1 2 3 ESC
0 +- OK

Input types : VisuDialogs NumpadExtended

[s

Min: 5 Max: 20

Back

8

L)

Clear

L

Exp 1 3 ESC

OK

7 Filter ~ | ¥4 Sortby ~ £} Sortorder ~ []Expert

Absolute movement

Relative movement

= Text variables
Text variable
Tooltip variable

+ Colorvariables

+ State variables

= Inputconfiguration

= OnMouseDown
THOE..

OnMouseUp
+ Tap
+ Toggle

o+ o+ o+

Specifying corresponding variable

pd

P[C_PRG.input_wo rd ]

*% variablg :, InputType : Default, Min :, Max: , DialogTitle :, Use text...

2071 | f& &
= Position
X 156
Y 287
Width 150
Height 30
+ Colors
Use gradient color O
Gradient setting ] linear, Black, White
Element look
Texts
Text properties

V4
This event is executed if the mouse/ls pressed on this element

Specify input structure by clicking

[ Input Configuration |
# Close Dialog *p [ write a Variable
# Open Dialog
£ Change the language Input type:
#  Change shown Visualization Default ,ﬂ
¥ Execute command
oSt i Choos edit
L *p irite a Variable & Use text output variable
* Toggle¥ Variable " Use another variable
l > |J 2)Select o
T I Initial display format:
Min: J
1 ¢ 1 H 2 =
1)Specify “Write variable” e =l
Dialog Title: _I
™ Passwordfield
Cancel
4

Input types

Default(Text input)

Text input

Text input with limits
VisuDialogs Keypad
VisuDialogs Numpad
VisuDialogs NumpadExtended

Choose variable
to edit

Use text output variable

Pass input value to specified variable at this element.
Use another variable

Pass input value to other variable.
Initial display format

Use comment input of Min/Max for VisuDialogs.

Min

Specify minimum value of input

Max

Specify maximum value of input

Passwordfield

Display “*(asterisk)” during input.

Refer on-line help for further detail of each element specifications.
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Task configuration of Visualization

“VISU_TASK” is added automatically by adding Visualization object.

= (i Device (HX-CP1H16)
= B pLC Logic
= @ Application
m Library Manager

VISU_TASK X |

Priority (0.31 ) [31

"‘vw

Cydlic X

Interval (e.g. t£200ms): [100

[£] pLc_PrG (PRG) —
=[#4 Task Configuration ,—E,‘;T:
= MainTask Time (.. t2200ms): | |
& pLC_PRG

=-§& VISU_TASK

@ VisuElems. Visu_Prg

= (SIED ger
&8 webvisualization
{9__1| Visualization

+ ]_ﬂ Basic (Basic)

Sensitivity: |

b Add Call X Remove Call (£ Change Call | Mave Lip

Move Down

*=Open

POLI

POU | Comment

VisuElems. Visu_Prg

Figure Task configuration of Visualization

Configuration items of Visualization Task

Priority(0,31) Configure task priority of visualization task. O(zero) is the highest priority. To avoid impact
control program operation, the lowest priority is recommended for this configuration.
Type Cyclic: Refresh data according to the specified constant cycle. (Default is 100 msec)

Event: Refresh by specified condition. It is possible to use specified variable by Input Assistant.
Freewheeling: Refresh data by using idle (free) time of each task.
Status: Refresh by specified condition. It is possible to use specified variable by Input Assistant.

Visualization manager

This is common configuration items for Visualization and Web Visualization.

= Project >

=) Device (HX-CP1H16)
= [Jl] PLC Logic
= \fj Application
i Library Manager

Z] PLC.PRG.(BRS).
= (4 Task Configuration
= @ MainTask

&) pLC_PRG
= @ VISU_TASK

%8 Webvisualization
o8] visualization
+ ﬂj Basic (Basic)

< |

& VISUTASK [ 4§ WebVisuaization ) Visualization Manager X |

@] settings ID Default Hotkeys | & \ﬁsuaizaﬁonsl 81 User managementl *) Font setﬁngsl

—General settings

—Settings foruser management:-

0%
(%)

O

I Useunicodesstrings Logindialog
I Use CurrentVisu variable
Change passworddialog
[~Style setting Change configuration dialog
Selected style: [Basic style, 3.5.8.0 (35-Smart Software Solutions GmbH) = |2
™ Display all versions (for experts only) —Additional settings——————
Preview: [ o — = ™ Activate multitouch handlir
Button o B Headline . 5
— ) —— [V Activate semi-transparent
Radiobutton ‘T]ﬁ‘ m— i I™ Activate standard keyboan
| | LY} =
Radiobutton — ~ Extended settings
[ | mINDEX | [JINDEX | [2JNDEXY | ’

I” visible

Language settings
l»Selected language: I

[~ Settings for default text input:

<«

Figure Configuration of Visualization manager
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Configuration

( 8] settings )] Default Huﬂ:ersl @ 'u"ts.}alizaﬁonsl € User managaﬂmtl E Font settings

General setting

General settings
[] Use Unicodestrings

[] Use CurrentVisu Variable

Use Unicodestrings All string is executed by Unicode format used in Visualization by this option.
If Japanese character is displayed for Web visualization, please check this.

User CurrentVisu Variable Pass name of current display visualization to Global string variable “CurrentVisu”.

Style settings : (Use this default value without change)

Style settings
e ee e |Basic style, 3.5.8.0 (35-Smart Software Solutions GmbH) vILZ]
[] Display all versions{for experts only)
Preview: _ .
Button v __ Headline
_A Radiohutton v a
= KA —
. Radiobutton
S
| [0/NDEX] [1,INDEX] [2,INDEX]

0

Language settings

Language settings

Selected language:

Configured language will be used at the time of start.
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Setting for default test input

Settings for default text input

Numpad VisuDialogs.Numpad v
Keypad VisuDialogs.Keypad e
[] Use text input with limits VisuDialogs. TextinputWithLimits

‘ Use text input with limits Default of text input is dialog with the minimum and maximum value range.

User Management of Visualization

‘ @ Settings |I:| Default Hnﬂceysl @ visualization{| ®4 User management '|:.'| Font settings

Configure access limitation for security protection is possible for Visualization.
Refer “4.7 Support function of security protection”.

Upload and download operation User login without access Monitoring and operation
of the project with password right is prohibited without access right are
protection is prohibited prohibited
PC
X [ ¢
HX

Project File  Visualization

Figure Support function of security protection

Start of Visualization
Visualization can start by transferring built project HX-CPU after configuration of visualization is completed.
Following display appears during HX-CPU is stop.

@ Yisualization X }é] PLC_PRG & MainTask
- =

The online visualization is waiting for a connection. Please start the application.

Visualization starts automatically when status of HX-CPU is set to RUN.
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Web Visualization

It is possible to access Visualization stored in HX-CPU from general Web browser of PC or tablet. This function is

called Web Visualization.

Use Web browser following HTML5 . (Example: Firefox, Chrome, IE9 or later, etc)

Web Visualization can be used during HX-CPU is in RUN status.

Web Visualization of HX-CP1S08 operates. However this is only demonstration purpose. Therefore please do not use
Web Visualization of HX-CP1S08. Display is limited within 30 minutes.

Add client object of Web Visualization under “Visualization Manager” on Device tree.

[Application]-[Visualization Manager]-[Add Object]-[Web Visualization]

Add WebVisualization i X

a Creates aweb visualization client

=13 Project b4
= [ Device (HX-CP1H16)
=&Y pLC Logic
= Z;*; Application
m Library Manager
[E ec PRG.ERA)
= \E Task Configuration
=& MainTask
@ BLC BRG
[ 1] [Visualizafi ]
a9 Ly .
1 — | au
+- () Basic (Basic) Copy
Paste
X Delete
Properties...
[-l 31| Add Object 4 | [ HMI Visualization. ..
I) AddFolder... &8 Remote target visualization...
[§° EditObject [Lﬂ WebVisualization. .. |]
Edit Object With... | ‘

coe |

=) Device (HX-CP1H16)
= @l] PLC Logic
-} Application
Library Manager
[£] pLc_PRG (PRO)
= LF.@ Task Configuration
=& MainTask
&) PLC_PRG
=& VISU_TASK
@ VisuElems. Visu_Prg

= E] Visualization Manager
@ Visualization
+- [ Basic (Basic)

Client Object “Webvisualization “ is added

ﬂ WebVisualization X |

Start-Visualization:
Name of .htm file:

Updaterate (ms):

Default communication buffer size:

v’isuahzat]on I

|webvisu

f200

|50000

Show usedvisualizations

—Scaling options

(" Fixed (" Isotropic

Client width:
Client height:

{* Anisotropic

|133,;.

J1024

—Presentationoptions
[V Antialiased drawing

—Default text input
Input with:

Touch-screen _V_J

Figure Web Visualization Object

If Webvisualization Object configuration display is not displayed on right side, it will appears by double clicking

“Webvaisualization” object.
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Configuration items of Webvisualization object

Start - Visualization Input Visualization name when starts Visualization at the time of start automatically.

File name of .htm Specify HTML file name of Visualization.

Usable character for file name is byte alpha or number. File name including Japanese
character can’t be monitored by browser.

Refresh cycle(ms) Specify refresh cycle in ms units for Web browser. (Default is 200ms)
Default communication Specify communication buffer size between browser.
buffer size

Automatic adjustment

Fixed: Display original size when it is made.

Isotropic: Ratio of image is kept and displayed.

Anisotropic: Display according to Browser display size after adjusted automatically.
Width of client Specify window width size of browser (Pixel)

Height of client Specify window height size of browser (Pixel)

TR T — a3 VIR

Check when it needed to display in Visualization Editor of programming system.

Default text input
Touch screen Select when Touch screen is used for Web client.
Keyboard Select Keyboard is used for Web client.

Access method from Web browser

Describe URL following below description to access downloaded Visualization of HX-CPU from Web browser.
http://[1P address]:[8080]/[Web file name] Example : http://192.168.0.1:8080/webvisu.htm

Following display appears after completing access to HX-XPU, and Display of Visualization spears.

e

under preparation. Specified Visualization appears after HX-CPU is in

\ } This display appears when HX-CPU is stopping or Visualization is
running and preparation is completed.

Loading Webvisualization

User name and password are required when on-line user is registered HX-CPU.
Regarding to user name and password, please contact management person of your HX-CPU.

e 192.1680.1 P~cC S ‘Ql‘m;f' - ° 192.1680.1 O«¢ ::mcil? X
Usemame | o
S — \
o [come] (
Username and Password \ / Left display appears by
Loading Webvisualization are required. No credentials press [Cancel]

Method of Visualization file deleting
Visualization file registered in HX-CPU, this file is registered dedicated Visu folder inside of
HC-GPU.

If Visualization file name is changed, the file having previous name is still remain and remaining free area of folder is
shorted , “File Transfer Error” will appear. It is possible to clear inside of Visu folder by reset(PLC initialize)
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[Device] in the right click menu of device tree.

Element in Tool box

Basic Common controls

- ® T = E:

Rectangle Rounded Rectangle Ellipse Line Label ComboBoxInteger omboBoxTable

® > G BT

Polygon Polyline Curve

(<)

M4

Button GroupBox Table
<D [« —) -9 3
Image Frame _a
Scrollbar Slider SpinControl

Alarm manaager i
I g ( A ) RadioButton “Checkbox Progressbar

AlarmTable AlarmBanner
(Measurement controls) ( Lamps/Switches )
% @ ImageSwitcher Lamp1l DipSwitch
BarDisplayImage Meters0 Meter180 Meter360
0 III O U B
—_— PushSwitch PushSwitchLed RockerSuitch
Potentiometer360 Histogram
( Special controls ) ( Date/time managing controls )
~ 1Y n B EH @ @
Trace Trend LegendDisplayer NativeControl DatRangeSeIector TimeSelector Clock
-
{ ,-:‘{’\ \"’I
ﬂ N8 S
(L) Y [
BrowserControl WaitingSymbolCube WaitingSymbolFlower TextEditor
Path3D ControlPanel

Refer on-line help for further detail of each element specifications.
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Caution for Visualization using

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.




Chapter 4 Others functions

|4.4 Calendar clock function

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.

List of CAA DTUHtil library

Command Function
GetDateAndTime Get system clock
SetDateAndTime Set system clock
GetTimeZonelnfomation Get time zone information
SetTimeZonelnfomation 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,
Time zone Configure method Target

. Function block . .
Time zone 1 ) ] GetTimeZonelnfomation
(SetTimeZonelnfomation)

. Configuration
Time zone 2 GetNTPStatus
(PLC Parameters)

Maximum system clock data of HX-CPU is 2038 January 19" 03:14:17. Configure and manage of clock data not to
exceed maximum data due to exceeding maximum value operation may not be correct.

Here is example program to restart from 2000 January 1% 00:00:00 automatically if clock data exceed 2037 December
31% 23:59:59. Use this example program by modifying according to the system specification. Configure NTP Client
function invalid, if following example program.

Declaration part of variable.

PROGRAM POU

VAR
BLINK_O: BLINK;
GetDateAndTime_0: DTU. GetDateAndTime;
SetDateAndTime_0: DTU. SetDateAndTime;
GET_TIME_ERROR: BOOL;
SET_TIME_ERROR: BOOL;

END_VAR

Program

BLINK_O (ENABLE:=TRUE, TIMELOW:=T#719M, TIMEHIGH:=T#1M) ;
GetDateAndTime_0 (xExecute:=BLINK_0. OUT,
xError=>GET_TIME_ERROR) ;
IF (GetDateAndTime_0. dtDateAndTime >=DT#2037-12-31-23:59:59) THEN
SetDateAndTime_0 (xExecute:=TRUE
xError=>SET_TIME_ERROR
dtDateAndT ime:=DT#2000-01-01-0:00:00) ;
END_IF
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|4.5 NTP client function

SNTP 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

NTP Client function

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
(SetTimeZonelnformatio). 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 Parameter” tab.

=3 Project Dt

~ -] [pevice (Hx-cP1H16)

= E|l] PLC Logic
=i} Application

m Library Manager
[£] pLc_PRG (PRG)
Eﬁ Task Configuration

= @ MainTask

& PLC_PRG
=& VISU_TASK

= E] Visualization Manager
39' WebVisualization
@ Visualization
+ \'_Ti Basic (Basic)

@ VisuElems. Visu_Prg

Configuration ltems of NTP client

Parameter Type Walue Default Value Unit  Description
+-_ 4 LAN
—- L 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 port number
4 Specified by Enumeration of BYTE IP address IF 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) a0 &0 min, Set time to access NTP server
@ Timeout BYTE(1..255) 10 10 sec, Set timeout value
@ TimeZone Enumeration of BYTE uTC uTtc Time difference to UTC
+--[4 FTP
& Stop switch definition Enumeration of BYTE Reset warm Reset warm Stop switch definition
% Reset all outputs in STOP Enumeration of BYTE Yes es All outputs are reset in STOP by hardware
4 Battery error detection Enumeration of BYTE Enable Enable Set enable if battery is used
& 1/0 config error detection Enumeration of BYTE Enable Enable Set disable to ignore IjO config error in ERR LED and 7-...
@ Program up/download by USB memory Enumeration of BYTE Disable Dizable Set enable to use the function of user program to up/fd...

ltem name Contents Setting range
NTP server Select valid or invalid getting clock information from NTP Disable / Enable
Server.

Port number Select communication port getting clock information. ETH1/ETH2/ETH3

Logical port number Set port number using for NTP server connection. 123
(Changing number is not required in
general)

NTP server definition Select specifying method of NTP server. IP address

(Fixed IP address)

NTP server IP or host name

Specify NTP server.

XXX XXX XXX XXX

Access cycle

Set time interval of clock information.

1-1440 (unit: minute)

Timeout

Set detecting time of timeout.

1-255 (unit: second)

TimeZone

Specify time zone.

UTC-12:00-UTC+12:00
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|4.6 Removable media

HX-CPU supports USB memory and SD card (HX-CP1H16) 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
according system usage.

A B C
DT#2016-05-17-21 2522 1 This is Test!
DT#2MG6-05-17-21 2532 2 This is Test!
DT#2016-05-17-21 2542 3 This is Test!

DT#2M6-05-17-21 2552 4 This is Test !
DT#2M 6-05-17-21 2602 2 This is Test!
DT#2016-05-17-21:26:13 5 This is Test!

s s IR [ S o T T et

Declaration of variable

PROGRAM PLC_PRG

VAR
USBMountSts : BOOL;
SDMountSts : BOOL;
sDirSD : STRING :="/media/sd—-mmcb|kOp1";
sDirUSB : STRING :="/media/usb-sdal’;
sFileName : CAA. FILENAME;
FileOpen : File.Open;
FileClose : File.Close;
FileWrite : File.Write;
FileFlush : FILE. Flush;
sMedia : STRING;
iState : UINT :=1;
hfile : CAA. HANDLE;
sWriteLine : STRING(128) ;
GetRTC : DTU. GetDateAndTime;
xRDRTC : BOOL;
xReadDone . BOOL;
dtTemp : DATE_AND_TIME;
sDT : STRING;
T1 : TON;
FileOpenDone : BOOL;
FileOpenErr . BOOL;
FileWriteDone . BOOL;
FileWriteErr . BOOL;
FileFlushDone : BOOL;
FileFlushErr : BOOL;
Err : BOOL;
Exclsv . BOOL;
iNum . INT;
sNum : STRING;

END_VAR
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Program

USBMountSTS : =UsbMountStatus () ;

IF USBMountSTS=FALSE THEN
RETURN;

END IF

Enable these when logging data on

SD card.

CASE iState OF

1:

sMedia := sDirSD;

sMedia := sDirUSB;

sFileName :='/LoggingSample.csv';

sFileName := CONCAT (sMedia, sFileName) ;

iState := 2;

2:

FileOpen (xExecute:=TRUE, sFileName:=sFileName, xExclusive:=Exclsv, eFileMode:=File. MODE. MNRITE) ;
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
3:
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

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 | ');
iState:=12;
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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);
TRUE THEN

IF FileClose. xDone
iState := 40;
FileClose (xExecute:= FALSE) ;

ELSIF FileClose. xError = TRUE THEN
FileClose (xExecute:= FALSE) ;
IState := 90;

END_IF

40:
T1(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 possibility 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.
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|4.7 Supporting function for security protection

Supporting function for Security protection protecting illegal access is available on HX-CPU to prepare external
security risk via network accessing. Use this supporting function as one of method to keep needed security level for
system.

Upload and download operation User login without access Monitoring and operation
of the project with password right is prohibited without access right are
protection is prohibited prohibited

PC

X %

/"?'&Kk
X

x| [ofTT] e (8] [8)

Project File  Visualization
ol =

Figure Supporting function for security protection via network access

Limitation of on-line user
It is possible to limit user on-line connecting HX-CPU. Only the registered user can login HX-CPU by registering
name and password. This is same as for Visualization or Web Visualization.

[Online]-[Security]-[Add On-line user]

Online | Debug  Tools Window Help }

Login Alt+Fg =
% Logout Ctrl+Fs Dialog of Add Online user
Create boot application
= £R &£ MainTask
>

Add Online User X
Online Change
Source download to connected device o [hitachi |
Multiple Download. ..
Reset warm

Password: ‘ooooooooooo |
Resgt cold
Reset origin Confirm password: ioooooooooool |
Simulation ) Hide password
‘ Security X Logoff current online user
. | e Password strength: Better
Operating Mode > i | g
|8+ Add Online User... |
@ Remove Online User... Cancel
Change Password Online User. ..

Figure 2.24.2 Add on-line user
Following dialog appears at login after registering on-line user. Input registered name and password.

Dialog at HX-CPU login at Web visualization access _
= a X

Device User Logon X
°  nt 192.168.0.1: P~ C| 19216801

| Youare currently not authorized to perform this operation on the device.
4 Please enter the name and password of an user account which has got Username: || |
the sufficient rights.

) - Password: I I
Device Name: ‘Dewce (HX-CP1H186)

|

Device Address: ‘ ‘
|
|

User Name: l

\

Cageg®

Cancel Loading Webvisualization

Password: ‘

Figure Access of HX-CPU registered on-line user
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Dialog at login appears again when user name or password is different from registered. Confirm user name and
password with manager registered on-line user when login can’t be possible.

It is recommended like in below not to image easily.
Length of password more than equal 8 characters (Most suitable is 12 characters or more)
Mixture capital letter and small letter
Mixture number
Mixture special character
Avoid existing name or easily guessed phrase for password (<1237, “abc” or “qwerty” etc)

Caution !
Login with empty user name and password can’t be used after adding new user with this procedure.
Please make note registered password without missing.

Registered user can delete on-line user registration after logon. If not to use dialog at login, add new user with name
“Everyone” and empty password. It is possible login without login dialog from next login.

Be careful, on-line user is deleted by “Device reset (initialize PLC)” operation.
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Password protection of Project

Password protection is possible for project file.

This protection is valid when open stored file or open uploaded stored source program in HX-CPU by

HX-CODESYS.
Open dialog of [Project]-[Project Settings]-[Security].

| Broject | Visualization Buld O

‘ Add Object
[ Add Folder...
Scan For De Project Settings
Update Device. .. :[ﬁl Compile options
j‘ Edit Object ‘ ;5 :;:: izrt:\;ammgs [CJEnable project file encryption
‘ Edit Object With... ) [security
Snline Confia Mode [8] src
Online Config Mode. .. @ Source Download
Set Active Application | § static Analysis Light
|83 Users and Groups
| Project Information. .. &) visualization
}G Project Settings... &) Visualization Profile
Project Environment...
&b Documert...
[ Compare...
Export...
Import...
Export PLCopenXML...
Import PLCopenXML... Cancel
User Management » ‘
Figure Configuration of Project password
Select “Password” by check on “Enable Coding of Project file”.
Input current password, new password and new password confirming.
X

Project Settings

&) security

(8] sFc

[ Compile options
@ Compiler warnings
&b Page Setup

@ Source Download

Static Analysis Light
&3 Users and Groups
&) visualization

Enable project file encryption
(@ Password () Dongle

F this option is activated, a password is used to encrypt the content of the currently
opened project file, The user must enter this password whenever this project is loaded,
even if it is loaded as library reference.

1) If you forget the encryption password, your project file will be lost! It is
not possible to restore the file contents in this case!

&) visualization Profile

Current password:
New password: [ ]
Confirm new password: \ ]
o[

Figure Input Project password

This after, protection is enabled when to open stored file or to open uploaded source program stored in HX-CPU.
P, RELE7 7 A V&R & &0, HX-CPU ISy — A7 07987 v7r—RLT
HX-CODESYS TR Ha DRk L 700 £97,

At the time to open project or uploading In case of password is not correct

Encryption Password X
CODESYS X

Enter the password for 'testpw.project’;

@ The password for the encrypted project 'pw' is not correct.

Cancel

Figure Input Project Password
Caution !
Project can’t be opened if forgetting coding password. Please be careful not to forget password and manage it.

4-29
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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

@ oo o . .
—— Login dialog Monitor & operation page

/71 Login - D
‘ii o —_— ;“'“’ N
Qx> - -

PC User A: Group with operation limitation :
' User B: Group only for monitoring / @ @ @ - ¢
- B - — —
Only User A can operate Q O Q ’
Lo

(User B can only monitor)

-] ] 3}
. ‘ :l =
&

Figure2.24.7 Visualization example with access limitation

out |

HX

User management of Visualization

=) testow
= [ Device (HX-CP1H16)
=80 pLC Logic
= f} Application

m Library Manager — o - = . =
E i . isualizati User management Yo i
@ PLC_PRG (PRG) @] Settings Default Hotkeys o8] Visualizatio Font settings

= L'J;Q Task Configuration Create empty user Create user management with
y management default groups and users
= & MainTask 9 i
& PLC_PRG

=8 vIsU_TAsK
@ VisuElems. Visu_Pr
= E] Visualization Man=~~~
@8 webvisusliza Double clicking
@ Visualization
+ [ Basic (Basic)

This window is displayed when no user management data

Figure 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 ’d Font settings

Create empty user Create user management with
management default groups and users

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.

B settings () Default Hotkeys 8] Visualizations &2 User management ) Font settings
Groups Ysers  Settings

roup name Automatic logout Logout time Permission to change user data  Description Id
+ &2 admin 1 minute(s) :
= aﬂ Service D 1 minute(s) I:] =
+ &3 oOperator O 1 minute(s) O

&1 nNone
D 1 minuteis) D
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8] settings [ Default Hotkeys @] Visualizations &2 User management 2] Font settings

Groups( Users Jsettings

< TOYIH HaRE """ . Full name :~’ Password s User group
8 Admin Adrministrator i pos Admin
8 Service Service ristciek Service
8 oOperator Operator pltolalol . Operator

User name to password are same at default setting

Deactivate Description

oooo

Figure2.24.9 User management Visualization manager

Next is explanation of Element configuration of Visualization.
Configure “Access rights” on the property window of element.

@ isualization X [g& MainTask [[2] PLcPRG [ @) Visualization Manager |

Interface Editor () Hotkeys Configuration T3 Elementlist
i VAR IN OUT
: _TH_(
5 ED VAR

7 Filter ~ | 3 sort by ~ élSort order v Expert

P

P P®
)\ @ @

Dedicated property window appears by selecting “Element”

Property Yalue
Elementname GenElemInst_2
Type of element Dip switch

= Position

X 56
¥ 155
width 70
Height 70
VYariable PLC_PRG.Yar_1

+ fImage settings
Element behavior Image toggler

= Texts

Tooltip

+ State variables

+ Background
Access rights Rights are set: Limited rights.

<
“Access rights” 7 (> K7
Access rights *
User groups opetable  onby visible invisible
&1 Admin I I
8 Service O O
81 Operatar O |
81 Naone O O

Group hierarchy iz activated

|E&f Proferties |33 ToolBox

Double clicking

Configure other than user of Group “Admin” can’t operate.

Figure Access right configuration for element of Visualization
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/\ 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

- Itis 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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It is possible to debug program by using HX-CODESYS. In this chapter, following debug functions are explained.

No. Functions Refer page
1 Monitor function 5.2
2 Flow control function 53
3 Break point function 5.4
4 Single cycle, Step execution function 55
5 Set value fourthly, write value function 5.6
6 Trace function 5.7

There are two methods, one is on-line debug done by connecting with HX-CPU, the other is off-line debug executing
simulation on HX-CODESYS.

|5.1 How to start

Even it is same operation of debug operation between on-line debug and off-line debug, starting operation is different.
Each method how to start are described in below.

How to start off-line debug
Login and start execution.

How to start simulation
Click “Simulation” of “On-line” menu. Login and start execution.

Online | Debug Tools Window Help
9% Login Alt+F8

Simulation
Security »
Operating Mode »
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|5.2 Monitor function

Monitor function is to monitor contact, coil and current value of variable and it is possible to monitor variable
declaration part, LD (Ladder diagram logic) display part, FDB (Function Block Diagram) part, ST (Structured Text)
display part etc.

Declaration variable part

fiF] ladder_1 x hd
Device Applicationladder_1
Expression Type Value Prepared value Address Comment E
# varl BOOL TRUE O
@ var2 EBOOL
& var3 BOOL
# vard 8O0L
+ & TON_D TON
@ vars TIME T#400ms
Display Contents

BIEANIE] | Show variable is ON.

FARSE | Show variable is OFF.

Show value of variable.

T#400ms . .
This shows value of var5 is 400ms.
Ladder diagram
TON_0
varl TON var2 var3
ﬂl[l IN £ Q !
t$500ms —{FT ET [-vars .
vard
) {
Display Contents
varl
—l— Show contact is ON.
vard B
—{ Show contact is OFF.
vard
—il Show coil is ON.
var3 P
—] Show coil is OFF.
[ T#200ms | | Show value of var5 is 400ms.
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Function Block Diagram

TON_0
TON AND
varl IN ﬁ Q & e REVcl FALSE
t$#500ms —PT ET —vars

var2 |
— ard

Display Contents
TRLUE Show variable is ON.
FALSE Show variable is OFF.

Show value of variable.

[ T§340ms | . ]
This shows value of var5 is 340ms.

Structured text

1 ToN_o (INEEDEN: =var1 EENE

2 51| T#500ms ]: =T#500MS
3 ET| T#380ms E>vars| T#380ms ],
4 EER-> vard D)

S vardREUEN: =var 1 EEVEN:

var3 Y= varcd g AD var2 IS Eeroay

0N

Display Contents
TRUE Show variable is ON.
FALSE Show variable if OFF.

Show value of variable.
This shows value of var5 is 500ms.

T#500ms |
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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
Flow Control
Core Dump »
| MB!MO* ' | Binary
Decimal
Hexadecimal
Binary display
=] PLC_PRG =
Device.Application.PLC_PRG
Expression Type Value Prepared value Address  Comment E
@ warl INT 2#0000010011010010 I:l
@ var2 INT 2%0001011000101110
@ war3 INT 2%0001101100000000
=
1[4 varl[ ZHO0OOTO00N ] := 12347 -
2/ @ var2[ Z00WION0NT_] := 56787
2@ var3[ ZS000TIOTI00000000 | := varl[ ZS0DDDOTODDION | + var2[ Z000I011000101110
4
5

Decimal display

=] PLC_PRG X -
Device.Application.,PLC_PRG
Expression Type Value Prepared value Address Comment E
@ varl INT 1234 B8]
@ wvar2 INT 5678
@ var3 INT 6912
r . 2
10 wvarl[ 1284 | := 1234; -
2\ war?[ s6m8 | := 54678;
3 var3] 6912 | := wvarl[ 1234 | + var2[ 5618 |
4
5

Hexadecimal display

5] pLC_PRG x| |
Device Application.PLC_PRG
Expression Type Value Prepared value Address Comment E
# vart INT 1620402 B
@ wvar2 INT 16#162E
@ var3 INT 1621800
-
1 varl| 188Moz | = 12354; -
z var2[16#162E | := 5678;
2 var3[f6#1B00 | := varl[1E#MDZ| + var2[fesiece |;
4
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Array variable monitor
It can’t be display with list more than 1000 if array declaration exceeds more than 1000 at the default status.

[E] PLC_PRG x

Device Application.PLC_PRG

Expression Type Value Prepared value Address Comment

= @ varl ARRAY [0.,19999] ...
@ vari[0] WORD 0
g vari[1] WORD 0
@ vari[2] WORD 0
@ varl[3] WORD ]
@ varl[4] WORD 0
@ vari[s] WORD 0
@ varl[s] WORD ]
@ varl[7] WORD 0
@ var1[998] WORD o

Display less than 999

Change range of list display by double clicking “ARRAY[*..***]0..” to monitor array variable more than 1000 after.
List display is extended up to 20000 maximum.

[£] PLC_PRG X

Device Application.PLC_PRG

Expression Type Value

= @ vl ARRAYD. 19990.. | <4—Double clicking
@ wvarl[0] WORD 0
@ warl[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

[£] PLC_PRG x

Device Application.PLC_PRG

Expression Type Value Prepared value Address Comment
= @ varl ARRAY [0..19999] ...
@ wvarl[0] WORD 0
@ wvari[1] WORD i
@ varl[2] WORD 0
@ wvarl[3] WORD 0
@ wvari[4] WORD 0
@ wvarl[s] WORD 0
@ varl[6] WORD 0
@ varl[19998] WORD 0
oo

Display up to 19999
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Flow control function is possible to confirm executing part of program by indicating green color on the part of
execution.

Click “Flow control” of “Debug” after login.

Debug I Tools Window Help

p Start F5 # |
Stop Shift+F8
I Single Cydle Ctrl+F5 =

L@ New Breakpoint...

Step Over F10
Step Into F8
Step Out >hift++10
Run to Cursor

Set next Statemer

how next Statement
Write values Ctri+HF7
e Ty s
rorce vaiues r

Unforce values  Alt+F7

Flow Control
Core Dump »
Display Mode »

Display only executing part colored green.

1 IF [ 70 | » 100 THEN

: =0

3 ELSIF %[ 70 | < 50 THEN

: s e = 111; o[ 5% = 2227 o[ & L= 333

5 ELSE

& g 4394 |:= 444; b 558 |r= 555r o BB |:= 555;} Executing program part.
7 END IF

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”.



Chapter 5 Debugging function

|5.4 Break point function

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 THEW

i varlO[_ 0 | := 531
3 ELSE

4 varl([_ 0 | += 257
= END IFRETUEN]

After click “New Break point” 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 Break point
immediately” to enable break point immediately after specifying.

Debug | Tools Window Help

p Start F5
Single Cyde Ctrl+F5 -~
[[@ oo | x

Condition Location IExecuﬁon point settings I

Location

POU: |PLC_PRG [Device: PLC Logic: Application] :]
T Position: |RETURN i
I Instance Path: I _vJ

Unforce values  Alt+F7

Flow Control

Core Dump

Display Mode [~ Enable breakpointimmediately oK I Cancel

Display red colored circle at valid Break point.

IF varl[ 0 | < 100 THEN
z| @ warlo[ o | := 531 ;

_| IF varl[ @ ] < 100 THEN
Display grey colored circle at invalid Break point. o peritlo ]:=s3;
IF varl[ @ ] < 100 THEN

Display yellow colored allow at the position program stooped.

2|° wvarlo__o | := 531 ;
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|5.5 Single cycle Step function

5.5.1 Single cycle execution function

Single cycle execution function is possible to execute only 1 cycle.

Execute only 1 cycle of program by clicking “Single cycle” of “Debug” menu. If there are several tasks, all tasks are
executed only 1 cycle instead of task cycle.

Main
Debug | Tools Window Help
p Start FS Execute only 1 cycle ||| SUB_A(;

| Single Cydle Ctrl+F5

5.5.2 Step execution function
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 tempraly.

(1) Step-in function
Step-in function execute every one step of function or function block.
Click “Step-in” of “Debug” menu to execute Step-in.

[Z StepOQver F10
[|5= stepinto F8 | SUB_A
®=  Step Out Shift+F10 §
*= Run to Cursor & -
Execute every 1step

(2) Step-over function
Step-over function execute function or function block at once.
Click “Step-over” of “Debug” menu to execute Step-over.

[[[Z stepOver F10
%= StepInto F8
&= Step Out shift+F 10
*= Run to Cursor

Execute every 1 step

Execute at once
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(3) Step-out function

If execute Step-out during the execution of function or function block by Step-in function, execute all program of
function or function block and go through original program from function or function block.

Execute Step-in by clicking “Step-out” of “Debug” menu.

2 SUB_A
[Z StepOver F10 ol
%= StepInto F8 P ﬂ -
Execute Step-out here
| [== stepoOut shift+10 |
*= Run to Cursor

(4) Execute until cursor line
Execute until cursor line execute program until position of cursor on the line.

EE SED. Over G Cursor position
= StepInto F3 SUB A
Execute until before cursor line -
&= Step Out Shift+F 10
| *= Run to Cursor |

I5.6 Value force set and write value function

Value force set and write value function changes value of variable by other value. Value force function sets forced value
when start and end of program. Write value function set value only once at the start of program.

POU POU
Forced value —» Write value —»
Executed result appears with
higher priority during program
Forced value —
Value force set function Write value function

/\ 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 Value force set and write value function.
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Configuration method of force function
Set writing value of variable by double clicking “Prepared value” of variable declaration part.

_16_Digital_Input [=]
| Digital Input 16 /O Mapping Channels
Variable Mapping Channel  Address Type Default Value Current Value Prepared Value Unit  Description *
iomas - % %0 WORD 2
. % test_input » & %00 BOOL FALSE
* test1 » Bit1 %IX0.1  BOOL m
4 test2 e &R 0.2 BOOL
" test3 @ Bit3 %IXD.3  BOOL
* tests » Bit4 %IX0.4  BOOL
b ] BitS °sIX0.5  BOOL i
PLC_PRG @
Device.Application.PLC_PRG
Expression Type Value Prepared value Address Comment o E
% 4 TON_instl TON U=
& FT _TONA TIME Tzims S
=¥
1 TON_instl -
test_input testl test2 testd TON test_putput
110 Il Il =
ULl i UL UL w 2 E
ETET_TONL L]
test3
110
L)
K [E[Q) [0 8 -
« [ 3
Write values Ctrl+F7
| Force values F7 |
Unforce values  AlL+F7
_16_Digital_Input [=]
Digital Input 16 /0 Mapping Channels
Variable Mapping Channel  Address Type Default Value Current Value  Prepared Value Unit  Description =
Information =4 WO WORD 3
. * test_input » B %I¥0.0  BOOL FALSE G
4 test1 »  Bitl %01 BOOL m
* test2 » B2 %02 BOOL st (DR
4 tests » o613 %Ix0.3  BOOL FALSE
P testd (] Bit4 %Ix0.4  BOOL FALSE
4 Bit5 %X0.5  BOOL FALSE i
PLC_PRG @

Device Application.PLC_PRG

Expression Type value Prepared value Address Comment = E
* f TON_instl TON n i}
A _FT TNNA TTME. T=2=5N0me S
r-

1 TON_instl -
test_input testl test2 test TON test_output
i | Ml ™ e =
ET [—ET_TON1 )
test3
I
UL

Exprezsion Tvpe YWalue Prepared value
@ wvarl INT 0
@ var2 INT 0 100

Display value with “<>" at value monitor part of editor part by setting value.

varl[ 0 | := varZ| of00=] | = 3 ;

Configuration methid of Write value function
Click “Write value” of “Debug” menu 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.
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|5.7 Trace function

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 (Hx-CP1H16)

=) Untitled25 >

Trace editor appears by double clicking “Trace” object.

= B0 pLcLogic
R
Library Manager| & Cut
2] PLC_PRG (PRG) Copy
= (8 Task Configurati e
= MainTask e
PLC_PR{ X Delete
= Basic (Basic)
Refactoring
K <Empty> (<Empty>| ©
K <Empty> (<Empty>| (= Properties...
K <Empty> Object
K <Empty> (<Empty>, D 5 B aom
K <Empty> (<Empty>| (=) Add Folder... €3 Appication...
: <Empty> (<Empty>| [§* Edit Object (@ Dataserver...
<Empty> (<Empty>,
K <Empty> (<Empty> EdtObjectWith... | 4@} our...
K <empty> (<Empty> € Login & External Fie...
: :;“;Ziéz;“zz; @ Global Variable List...
{5 Image Pool...
=0 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) pou...
@) POU for implicit checks...
4, Recpe Manager...
@ Redundancy Configuration...
"3 Symbol Configuration...

25
5
’

[ NLRER- |

TextList...

Trend recording manager...
Unit conversion...

Visualization. ..

Visualization Manager...

=) Untitled25 >

= Device (HX-CP1H16)
=-E1 PLC Logic
= o Application
m Library Manager
[5] PLc_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
& [Trace
= Eﬂ Basic (Basic)

@5 Trace X ]

Configuration
Add variable

(=]
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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

= Trace

w= PLC_PRG.abc

Record condition:

Comment:

Display Settings

Addvariable

(2l

Record Settings

Enable Trigger 0

Trigger Variable: = | E]

Trigger edge:

Post Trigger (samples): 51 100ms

Trigger Level: |

Task: [Trace_iask—v]

|:| Create persistent Record

(o]

x ) [ el |

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

sl

-—
I Variable: - |

C=J]

Graph color:

Line type:

Critical lower limitz

Critical upper limit:

Display Settings

Add variable
Delete variable

G e -
Ling -

Point type: Dot

Activate minimum warning [T

‘Warning minimum calor:

Activate maximum warning ]

‘Warning maximum color:

-

0

M Elad:

0

I Red
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Download trace data to HX-CPU by clicking “Download Trace” of “Trace” menu after login.
Trace | Build Online Debug Tools

Add Variable
|i25 Download Trace J

Display starts immediately according to the configured contents.

@ﬁ Trace X
Configuration
Add variable

s

Following operation is possible after displaying trace data on “Trace” menu. Please refer on-line help for further detail

mm PLC_PRG.abc

information.
-Start/Stop of Trace data
-Customize display graph
-Access Trace data of HX-CPU
-Save/Read of Trace data



Appendix Known Restrictions

Following restrictions has been recognized with HX-CODESYS V3.5 SP8 Patch4. These are depend on the based
software CODESY'S V3.5 SP8 Patch4 from 3S-Smart Software Solutions, and will be improved later version.

[Open project]

When open project file by specifying file from saved project file, sometimes POU can’t be opened.

[ = | test

Hame Share Wietat

I:| [Tl Preview pane (@] Extra large icons =] Large icons

[TB Details pane Medium icons small icons

Mawigation . =
pane EIE List [E= petails

Panes Layout

- v » ThisPC » Desktop » CODESYS » test
Documents ()
‘ Downloads -
b Music w
[&=] Pictures
REACHit Drive Program
B Videos

i Local Disk (C)
Open

@ Proeram project* — HX-CODESYS X =10l x|

Fle Edt Vew Project Buld Onine Debug Tools Window Help
B E S0 o b B @B X MG T 7 #0808 ) mNI[EFEz2 3 |0 |=

=13 Program -

= Device (Hx-CP1H16)
=& pLC Logic
F = O Application
! m Library Manager
[5] pLc_PRG (PRG)
= [ Task Configuration
=& MainTask
8] pLc_PRG
Qﬁ Trace
+ Basic (Basic)

This can be avoided and Project can be opened by “File”-“Open Project” after invoking HX-CODESYS.

@9 Program project* - H¥-CODESYS
File | Edit Wiew Project Build Online
5] MewProject..  Ctrl+N b £

|i== OpenProject.. ctl+0

l Close Project _

A1-1



Appendix Known Restrictions

[Open project file]
Getting day information command DTU.GetDayOfWeek() can’t get correct information on February 29" (leap year)

and day information is “7”.

[Application information]
It is possible to confirm PLC project and PLC project application information at login, however latest updated day and

time of PLC application is forwarded 9 hours if previous download is done by “Download with login”. This is no

problem on execution.

*Latest updating day is displayed correctly, when previous download done by “On-line change with login”.

HX-CODESYS x|

Application changed since last download. What do you want to do?

—Options

¢ Login with online change.

¢ Login with download. I

¢ Login without any change.

[V Update bootproject

oK I Cancel | | getails...l

Application Information

Application Information | Application Content |

Application in the IDE: Application in the PLC:
Project name: Untitled26 Untitled26 Dlsplay 9 hours forwarded
Last modification: 20165 7F 140 22:41
IDE version: HX-CODESYS V3.5 P8 Patch 4 HX-CODESYS V3.5 5P8 Patch 4
Author:
Version:
Description: =] -]
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[Modbus-RTU Master]
[Modbus channel offset]

Don’t set “OxFFFF” for ofset value of Slave Modbus channel, when using Modbus-RTU master.

ModbusGhannel x|
—Channel
Name |Channel a
Access Type IRead Coils (Function Code 1) j
Trigger ICydic j Cycle Time (ms) 100
Comment |
—READ Register
Offset foxerer | =l
Length I:l
Error Handling IKeep last Value j
—WRITE Register \\
Offset 1 | «— Fo
Length |1 \
=nd Don’t set OXFFFF.
oK I Cancel |
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[Modbus-RTU Slave]
[Disenable of Device]
Query will be sent even if Modbus-RTU slave device is disenabled. Therefore, slave function block error(*) is
detected due to receive timeout slave is occurred.
2 In case of Modbus-RTU: ModbusSlaveComPort_Diag
In case of Modbus-TCP: ModbusTCPSlave_Diag

In case of Modbus-RTU

ﬁ Modbus_Master COM_Port (Modbus Masker, COM Pork)
ﬂj Modbus_Slave_COM_Pork (Modbus Slave, ©OM Paort)

i

ﬂj } Query is sent even if disenable configured

In case of Modbus-TCP

ﬂj Modbus_TCP_Master (Modbus TCP Master)
ﬁj Modbus_TCP_Slave (Modbus TCP Slave)

i)

ﬂj } Query is sent even if disenable configured

[Modbus-TCP Master]
[Chanel configuration]
OK button becomes non-activated if specific offset address is used for slave channel registration at Modbus-TCP
master.
Specific offset address: 0x0001 / 0x0005 / 0x03E8
This can be avoided by pressing Enter instead of OK clicking.

= T

—Channel —Channel
Name W Name IW
Access Type IRead Cails {Function Code 1) j Access Type IWrite Single Coil (Function Code 5) ﬂ
Trigger Cydic «| Cycle Time (ms) 100 Trigger Iﬁ Cyde Time (ms) 100
Comment | Comment I

—READ Register —READ Reqgister
Offset lDefauIt I | Offset | =l
Length 1 Length |1
Error Handling W Error Handling W

—WRITE Reqgister —WRITE Register
Offset | =l Offset Default I =]
Length 1 Length 1

I[ — Cancel . Cancel
fr—

Become non-activated status
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[Modbus-TCP Slave]

Appendix Known Restrictions

[Device function code 15 (Write multiple coils)]

Configure number of coil is 8 integral multiples when write data using Function code 15 (Write multiple coils) from

external Modbus-TCP master and HX-CPU is used as Modbus-TCP slave. Operation is not properly if configure is not

8 integral multiples.

[Start address of Coil]

Configure start address of coil is 16 integral multiples when it is not specified 0(zero) and HX-CPU is used as

Modbus-TCP slave. Operation of Function code 5 (write single coil) is not properly if other value is set.

[l ModbusTCP_Slave_Device X |

General

Modbus TCP Slave Device IjO
Mapping

Information

Configured Parameters

V' TimeOut:

|2000 3: (ms)
|502 3:
Unit ID: |—

Holding Registers (%IW): |1p 2

Slave Port:

Input Registers (%QW): 10 =

-

Data Model
Start Addresses:
Coils: [0 = <—— set 16 integral multiples value
Discrete Inputs: 0 ~
HoldingRegister: 0 -
Input Register: 0 ~

[~ Holding-and Input-Reqister Data Areas overlay

A1-5



	Cover
	Safety Precautions
	Table of Contents
	Chapter 1 Prepared HX-CODESYS
	1.1 Installation
	1.2 Startup

	Chapter 2 Programming
	2.1 Plug Device (I/O configuration)
	2.2 I/O-update
	2.3 POU and task
	2.4 Available characters for variable  names
	2.5 Variables
	2.6 Configuration
	2.7 Communication settings
	2.8 Programming
	2.9 Login / Logout
	2.10 Boot application
	2.11 Source Download / Upload
	2.12 Run / Stop / Reset / Initialize
	2.13 Global network variables
	2.14 Library
	2.15 Version

	Chapter 3 Communication function
	3.1 EtherCAT master
	3.2 Modbus-TCP / RTU
	3.3 CPU Link
	3.4 FL-net interface
	3.5. Profibus Master
	3.6 General purpose communication

	Chapter 4 Other functions
	4.1 OPC-UA Server
	4.2 FTP
	4.3 Visualization
	4.4 Calendar clock function
	4.5 NTP client function
	4.6 Removable media
	4.7 Supporting function for security  protection

	Chapter 5  Debugging function
	5.1 How to start
	5.2 Monitor function
	5.3 Flow control function
	5.4 Break point function
	5.5 Single cycle Step function
	5.6 Value force set and write value function
	5.7 Trace function

	Appendix Known Restrictions



