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Disclaimer

Subiject to change without notice

The information contained in this document is provided for informational purposes
only. While efforts were made to verify the accuracy of the information contained in
this documentation, it is provided 'as is' without warranty of any kind.

¢ The copyright of this manual is owned by Panasonic Industry Co., Ltd.

¢ Unauthorized reproduction of this manual is strictly prohibited.

¢ Windows is a registered trademark of Microsoft Corporation in the U.S. and
other countries.

¢ Ethernetis a registered trademark of FUJIFILM Business Innovation Co., Ltd.
and Xerox Corporation.

¢ QR Code is a registered trademark of DENSO WAVE INCORPORATED.
¢ Other company and product names are trademarks or registered trademarks of
their respective companies.

Third-party brands and names are the property of their respective owners.

The example companies, organizations, products, domain names, e-mail addresses,
logo, people, places, and events depicted herein are fictitious. No association with any
real company, organization, product, domain name, e-mail address, logo, person,
place or event is intended or should be inferred.

This products/software contains software licensed under the GNU General Public License, Version 2.0
(GPL V2.0), software licensed under the GNU LESSER General Public License, Version 2.1 (LGPL V2.1),
and/or open source software other than the software licensed under the GPL V2.0 and/or LGPL V2.1. The
software open source included is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY, without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
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A-B DF1

A-B DF1

The A-B DF1 communication driver has been designed to connect HMI devices to a Allen-Bradley controllers through
serial communication.

Protocol Editor Settings

Adding a protocol

To configure the protocol:

1. In Config node double-click Protocols.

2. Toadd adriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

A-BDF

Node ID

PLC Models

PLC3

Checksum type

Comm. ..

QK

Cancel

BCC

PLC5/10/12/15/25/30
PLC5/40/40L
PLC5/60/80L
SLC500 Fixed I/
5LC500 Modular 1/0

Element Description

Node ID Serial node associated to the PLC.

Checksum It can be BCC or CRC, depending on PLC settings.
type

PLC Models | PLC models available:

PLC3
PLC5/10/12/15/25
PLC5/40/40L
PLC5/60/60L
SLC500 Fixed I/O
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Element Description

e SLC500 Modular I/0
¢ Micrologix 1000
* Micrologix 1500

e Ultra5000
Comm... If clicked displays the communication parameters setup dialog.
Comm Parameter Dialog I&
Port Icnm*l vJ
Baudrate 1192,],} ,J
Parity IE_,..,E" ,J
Data bits Ia ,J
Stop bits I1 ,J
Mode IHS—EBQ TJ
Element Parameter
Port Serial port selection.

¢ COM1: device PLC port.

e COM2: computer/printer port on panels with 2 serial ports or
optional Plug-In module plugged on Slot 1/2 for panels with 1
serial port on-board.

¢ COM3: optional Plug-In module plugged on Slot 3/4 for
panels with 1 serial port on-board.

Baudrate, Parity, | Serial line parameters.
Data Bits, Stop
bits

Mode Serial port mode. Available modes:

« RS-232.
¢ RS-485 (2 wires).
¢ RS-422 (4 wires).
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A-B DF1

Tag Editor Settings

In Tag Editor select the protocol A-B DF1.
Add a tag using [+] button. Tag setting can be defined using the following dialog:

[ A-BDFL e |
A-BDF1

File Type Element Subinde:x
Disc In - ] = ]
File Num Data Type Arravsize
7 short - a
Conversion Sub Element
+/- [ 0 -

[ Ok ] [ Cancel Apply

4 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element Description
Memory Memory Type Description
Type
Disc Out Discrete output value. O resource on PLC.
Disc In Discrete input value. I resource on PLC.
Status Status value. S resource on PLC.
Bit Bit value. B resource on PLC.
Timer Timer value. T resource on PLC.
Counter Counter value. C resource on PLC.
Control Control value. R resource on PLC.
Integer Integer value. N resource on PLC.
Float Float value. F resource on PLC.
Element Represents the line of the resource while monitoring PLC values.
Subindex Represents the column of the resource while monitoring PLC values.
File Num Instance of resource of the PLC.
Data Type Available data types:
e boolean
e byte
e short
e int
* unsignedByte
* unsignedShort
* unsignedint
« float
e double
e string
* binary
See "Programming concepts" section in the main manual.
Note: To define arrays, select one of Data Type format followed by square
o brackets (byte[], short[]...).
Arraysize  In case of array tag, this property represents the number of array elements.

 In case of string tag, this property represents the maximum number of bytes
available in the string tag.
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A-B DF1

Element Description

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Sub Element | Allows to point to specific part of a resource:

¢ 0 (entire resource)
» PRE
« ACC
 LEN
 POS

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |aBCD-=CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits .
S
| Cancel | [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.
CDAB
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Element Description

Value Description

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
>

GHEFCDAB | Example: _ ,
32FCFF54 — 54FFFC32 (in hexadecimal format)

855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.
>

OPM..DAB | Xample: o
142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Exporting Tags from PLC
The A-B DF1 tag import filter accepts symbol files with extension “.csv” created by the Rockwell RSLogix 500.

To create the file select Tool > Database > ASCII Export

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



A-B DF1

R5Logix 500 Pro - LUNTITLED

Gle Edit Wiew Search  Comms BGEEN Window  Help

NEH & Optins... - [¥ B
[oFFLINE [#] [Mo Farces Delete Unused Memory IE BE <> 4 ar amL ses
|N|:| Edits |ﬂ |Fu:uru:es Dizable RENEERE EE ASCII Export
Driver: AB_ETHIP-1 Security B ASCII Import o
Mative Impork
NTITLED u Yisial Basic 3 F
_— Compare. .. Delete DE -—
=[] Project FactoryTalk Diagnostics. .. Delete Unused Addr.
+-(] Help Add-In Manager. .. T I
-3 Cortraller Edit Using Excel
i Controller Properties Edit Device Codes
@ Processor Status Adjust Rung Cffset
A!! 12 Configuration Convert Rung attachrent

+ HIE Channel Configuration
Bl muttipoirt Monitor
—-[_3 Program Files
Bl =vso-

Rebuild DE

From CSV tab select the data to be exported and give a name to the output csv file.

Documentation Database ASCII Export [$_<|

RSLogin600| &1 | aBaP5 CSV |

D ata to be exported Destination file names and extensions
Addr/Symbol Desc. Vo il |.CSY
Instruction Comments [ |fi||32 |.I:S"vf

BN |
Symbol Groups | iile3 |.C5Y
BN |

2 D

] | Cancel | Help

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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7Ta§i'5x
|+—: S ER

I Data Tag URI

The following dialog shows which importer type can be selected.

HMIStudio *

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

Version Type

R5Logix500 v 1.0 Linear

Tag Editor exported xml 1.1 General

Corcel

Importer Description
RSLogix500 v1.0 Requires an .csv file.
Linear

All variables will be displayed at the same level.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7Tagsx|
|.|.-g,.f'.r1 0 o] D> 2e 2 5] 1

Fay

I Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.
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A-B DF1

o Tags X Protocols

-

Show all tags L |

+ =i @ »] [» % 2] 8] B \}3 \ T riter by: Data ~ | Items used:6/10000 Protocol: Show all
Data Type Comment || Property
Modbus TCP:prot1 . ¥ Driver
“ Model: Modicon Modbus{1-based) Container Model
Holding Registers 1 unsignedShort
Holding Registers 2 unsignedShort F— Protocal
Holding Registers 3 unsignedShort Dictionary

Value

Modicon Modbus{1-based)
Modbus TCP:protl

Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2l

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

S Tags® X o Tags" X
+ -4 @ >1 [ 8 & & + =8 @ 1 [ %] 8 R

Data Type Con Data Type Cen
(CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
Model: CODESYS 3 Model: CODESYS 3
4 fpplcation 4 Application
4 PLC_PRG 4 PLC_PRG
4 testArrayTag 4 testArrayTag

a Container 4 Container

Container
Container
Amay[11] : INT

Container
Container
Array[11] : INT

] T
m INT
(2 T
€] INT
[ INT
[s1 T
] T

T
[ INT
B T
[10] T

Tagl DINT Taal DINT
Tag2 DINT Teg2 DINT
Tag3 DINT Teg3 DINT

Searches tags in the dictionary basing on filter combo-
box item selected.

P- Search T Filter by:

Logical I/0 addressing

When addressing Allen Bradley I/O data, the panel uses logical addressing rather than physical addressing. While

physical addressing refers to the element number as the slot number, logical addressing refers to the first element for the
first 1/0 card of a specific file type.

xAscender Protocols addressing depends on the mapping of the PLC CPU memory and not on the slot number,
therefore you should be careful when changing the configuration in order to avoid remapping.

Use the RSLogix 500 I/0 Configuration tool layout of the PLC 1/O to configure I/O as in the example.

10
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];'[i'.C.:;nlfligumtion

Read |0 Config. |
PowerSupply..._.

#] Part st Desciiplion |
0 Bul1766 Microloobc 1400 Series &
1 17621016 16dnput 10/30VDC
2 17624016 164nput 10/30VDC
5 1762-0w16  16-Dutput [RLY) 240 VAL
4 1762F4 Analog 4 Chan Input
5 1762-0F4 4-Channel Analog |4 Output Module
5
7
Advionin | Hep | Hide All Cards |

r Current Cards &xvailable

Filter |AI L] hd I
Part # | Desiption

1762148 SHnput 79132 VAC

17E2F20F2  Analog 2 Chan Input, 2 Chan Dutput

17E21F4 Analog 4 Chan Input

17624108 SHnput 10/30VDC

176210806  SHnput 10730 VDC 6-Output (RLY]

17621016 1E6-Input 10/30 VDC

17E2-048 S-0utput 120724040

1762-0B8 B-Output [TRAMS-5RC) 10/50VDC

1762-0B16 16-Output [TRANS-SRC) 10/800C

17E2-0w8 B-Output A elay

17E2-0'ME  16-Dutput [RLY] 240 VAC

1762-T4 4-Channel Themmocouple Input Module

1762-1R4 4-Channel RTD /R esistance Input Moduls
4-Channel Analog |7 Dutput Module
E-Ch High Cusrent |zolated Relay Outputs
Other - Requires 1/0 Card Type 1D

i

Use the Data File Browser to see how the PLC allocates memory.

Note: When using a module with a configurable 1/O size (for example, Devicenet Scanner) make sure you
configure it to the largest possible size or you will have to remap it if you need to allocate more space.

This example shows how to configure the xAscender Protocols Tag for pointing to PLC resource O:1/19 (01:1.1/3in

word terms).

Data File L (bin) -- INPUT o5
Offset 151413121110 9 B 7 6 5 4 3 2 1 0 WORD 0
1:0.0 0 0 00O0OGOTG OGO O OGO OO 0 offl Bul.l766 Micrologix 1400 Series A

1:0.1 00O O0DODOOGO OGO O O OGO OGO OGO OO O 0 Bul.l766 MicroLogix 1400 Series A

1:0.2 00 O0DO0DO0OOGO OGO OTG OGO OGO OO O 0 Bul.l766 MicroLogix 1400 Series A

1=0.3 0 0 0 0O OO OO OODODTUOTUDUOOTU O Bul.17&6 MicroLogix 1400 Series A

I:0.4 o 0o 00 0OODOOT OTU OTODODTUOTUDOUOUO Bul.17&6 MicroLogix 1400 Series A

1:0.5 0 00O O0DO0DGOG® OGO OGO OO OO O 0 Bul.l766 MicroLogix 1400 Series A

1:0.6 D 0OOODOGOG® OGO OGO OGO OO OGO OO 0 Bul.l766 MicroLogix 1400 Series A

1:0.7 D 0OODODOGOG® OGO OGO O OGO OO OO O 0 Bul.l766 Micrologix 1400 Series A

1:1.0 000 O0O0O0O0OOG OT OGO OO0 0 0 1762-IQ16 - 16-Input 10/30 VDC

1:2.0 000 O0O0O0O0OOGOOT OGO OO0 0 0 1762-IQ16 - 16-Input 10/30 VDC

1:4.0 00O D0DODOOOG® GODOGOTD ODTODOO O 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.1 00 0DD0DO0O0OG® OGOTD ODTODOO O 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.2 000D O0O0OG® @OGOTD DT OO0 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.3 0O 0 00 OO0 OCOOOOTUODTDOOTOOOQ O 1762-IF4 - Analog 4 Chan. Input

I:4.4 0O 0 0O0O0CO0COOOOOOTDDOTOOOQ O 1762-IF4 - Analog 4 Chan. Input

1:4.5 000D O0O0OT®OG GDOTOTO OTODOOO O 0 1762-IF4 - Analog 4 Chan. Input

1:4.6 0 00 D0DO0OT® OGO OTGDGOTO OTODOO O 0 1762-IF4 - Analog 4 Chan. Input

1:5.0 0 00O O0DO0OOG® OGO O DOTO OGO OOGO O 0 1762-0F4 - 4-Channel Analog I/V Output Module WORD 18
1:5.1 D 0O ODDODOGOG® DG G DOOGO OO OOO O 0 1762-OF4 - 4-Channel Analog I/V Output Module

al »[=

[0 | Rai: | Binary =

Symbd‘| | Columns IEI
Desc: [ ]

I”_j Properties Usage Forces Help

The following figure shows the xAscender Protocols Tag configuration.
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A-B DF1

A-B DR >
A-BDF1
File Type Element Subindex
| Disc Out EE = (3 -
File Num Data Type Arraysize
" 0 | | boolean - | 0
Conversion Sub Element
I 4] o -
Cancel Apply Help

The xAscender Protocols Tag configured in the example above points on the element shown in the following figure.

Data File 00 (bin) -- ourpu- f-__l@[il

Offset 151413121110 8 8 7 6 5 4(3)z 1 0 |
0:1.0 D00 O0DOODODOOO0I11OD011 100 A
' 0o0oo0oo0oo0o0o0 ofMoo
0000000000110
0000 O0O0O0O0O0O0 1 1
000 0O0O0O0O0® 0100
0:1.5 O 00 00 O0O0OO0O0O0O00 L 0 1
0:1.6 0 00 0O0O0ODOOO0O0OOODOD 1l 1O
0:1.7 000 0O0O0O0ODOO0O0O0O00 1 1 1
0:1.8 O 00 O0OOODODOO OO0 1000
0:1.9 D 00 OOCOODOOOO OO 11001
0:1.10 0 0 0 0 0 00 00O OO0 L1010
| KT 2]
[@:an8 | Radic|Binay =
Symbt ] 15 =]
Desc: | |
’rj E'fowh'us| Usaw| Euroes| Hdpl
Examples

1:0/19 (11:0.1/3 in word terms) — 20t Input on CPU

Parameter Setting
File Type DiscIn
File Num 1

Data Type Boolean
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In the Data File Browser, word 0.1 is Word 1:

Element

Sub Index

1:1/15 (11:1.0/15 in word terms) - Last Input on Slot 1 Input Card

Parameter

Setting

File Type

DiscIn

File Num

1

Data Type

In the Data File Browser, word 1.0 is Word 8:

Element

Boolean

Sub Index

1:4.0 (11:4.0 in word terms) - First Analog Input

Parameter

Setting

G

File Type

Disc In

File Num

1

Data Type

In the Data File Browser, word 4.0 is Word 10:

Element

Short

10

Sub Index
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A-B DH-485

A-B DH-485

The A-B DH-485 communication driver has been designed to connect HMI devices to a Allen-Bradley controllers through
serial communication.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

A-B DH-435 X

L]PLE Metwork Comm... Ok,

Alias |

Panel IDv |2

Slave ID | 1

MaxID 2

PLC Models

SLIC500 Fixed 10
SLCE00 Modular 1/0
Micrologix 1000
Micralogix 1500

Element Description
Panel ID Serial node associated to the HMI.
Slave ID Serial node associated to the PLC.
MaxID Represent the maximum ID available in the serial network.
PLC PLC models available:
Models .
e SLC500 Fixed I/O
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Element Description

e SLC500 Modular I/0
¢ Micrologix 1000
¢ Micrologix 1500

Comm... If clicked displays the communication parameters setup dialog.
- -
Comm Parameter Dialog I&
Port Il:um1 v]
Baudrate I1BZIIII] _I
Parity I&'.ren vI
Data bits IB ,I
Stop bits I1 ,I
Mode IF‘.ME ,,I
L
Element Parameter

Port

Serial port selection.

e« COM1: device PLC port.

e COM2: computer/printer port on panels with 2 serial ports or
optional Plug-In module plugged on Slot 1/2 for panels with 1
serial port on-board.

¢ COM3: optional Plug-In module plugged on Slot 3/4 for panels
with 1 serial port on-board.

Baudrate, Parity,
Data Bits, Stop
bits

Serial line parameters.

Mode

Serial port mode. Available modes:

* RS-232.
¢ RS-485 (2 wires).
¢ RS-422 (4 wires).

PLC Netw | IP address for all controllers in multiple connections. PLC Network must be selected to
ork enable multiple connections.
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A-B DH-485

Element

Description

A-B DH-485

PLC Network

Carnm... Ok

Alias | Cancel
Panel ID | 3
Slave IDv | 1
MaxiD A-B DH-485
PLC Models oK
SLC500 Madular IO ) -w
Micrologix 1000 Alias |
Micralogix 1500

Slave I | 1
Slaves PLC Models

SLC500 Fixed I

Slave Id Model SLC500 Modular If0
Micrologix 1000

Micrologix 1500

Tag Editor Settings

In Tag Editor select the protocol A-B DH-485.

Add a tag using [+] button. Tag setting can be defined using the following dialog:

16
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A-B DH-485 .
A-B DH-435
File Type Element
Disc In - 0 = 1]
File Mum Data Type
7 shart - 0
Conwversion Sub Element
o -
Element Description
Memory Memory Type Description
Type
Disc Out Discrete output value. O resource on PLC.
Disc In Discrete input value. I resource on PLC.
Status Status value. S resource on PLC.
Bit Bit value. B resource on PLC.
Timer Timer value. T resource on PLC.
Counter Counter value. C resource on PLC.
Control Control value. R resource on PLC.
Integer Integer value. N resource on PLC.
Float Float value. F resource on PLC.
String String value. STR resource on PLC.
Element Represents the line of the resource while monitoring PLC values.
Subindex Represents the column of the resource while monitoring PLC values.
File Num Instance of resource of the PLC.
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A-B DH-485

Element Description

Data Type Available data types:

¢ boolean
¢ byte
¢ short
e int
¢ unsignedByte
¢ unsignedShort
¢ unsignedint
e float
¢ double
¢ string
¢ binary
See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
e brackets (byte[], short[]...).

Arraysize ¢ In case of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.
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Element Description

Sub Element | Allows to point to specific part of a resource:

¢ 0 (entire resource)
* PRE
« ACC
 LEN
« POS

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB-=BA == | ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inw bits L
g
| Cancel | [ OK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte

Example:

5588 — 20813 (in decimal format)

15D4 — 514D (in hexadecimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

39628 — 52378 (in decimal format)

9ACC — CCYA (in hexadecimal format)

ABCDEFGH | swap4: Swap bytes in a double word.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN

19



A-B DH-485

Element Description

Value Description

> Example:

GHEFCDAB | 32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.

>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)
0 10000000110
000111001011101101100100010110100001110010101100
0001
N
110000011100
101010100001010001011011011011001011011000010011
1101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from

Configured).

Tag Import

Exporting Tags from PLC

0to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

Use the arrow buttons to order the configured conversions.

The A-B DH-485 tag import filter accepts symbol files with extension “.csv” created by the Rockwell RSLogix 500.

To create the file select Tool > Database > ASCII Export

20
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R5Logix 500 Pro - UNTITLED

Gle Edit Miew Search  Comms SlS

O = E % Cpkions, .. -
[OFFLINE [#] [Mo Forces Delete Unused Memory JE JE <> 4 ap em ses
|N|:| Editz |ﬂ |F-:uru:es MEENE  Database ASCII Expork
Driver: B_ETHIP-1 Security b ASCII Import
Mative Irnpark
NTITT ED ! Yisual Basic » F
= Campare. .. Delete DE
= Project FactoryTalk Diagnostics., Delete Unused Addr,
+{ ] Help add-In Managet. .. __
(1] Cortrolier Edit Using Excel

i Controller Properties
‘{"3 Processar Status
"\alnalu! 12 Configuration
+ IJEIE Channel Configuration
B muttipoint Monitor
—-[_3 Program Files
B =vso-

Window  Help

Edit Device Codes

Adjust Rung Offset
Convert Rung Attachment

Rebuild DE

[+ B

From CSV tab select the data to be exported and give a name to the output csv file.

Documentation Database ASCII Export

D ata to be exported

Addr/Symbol Desc. ~
Instruction Cornments [
=
Swmbal Groups [
-

RSLogin600| &1 | sEAPS TSV |

Destination file names and extensions ;

X

(5] |.Csv
(lle2 |.Cav
| |

[fle3 |.C5v

=]

o]

Cancel | Help

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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A-B DH-485

7Ta§i'5x

[+ -

1 [> 8 B 5] 1

I Data

Tag URI

The following dialog shows which importer type can be selected.

HMIStudio

ped

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

WYersion

R.5Logix500 v1.0

Tag Editor exported xml 1.1 General

Type

Linear

Concel

Importer

Description

RSLogix500 v1.0
Linear

Requires an .csv file.

All variables will be displayed at the same level.

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by

appropriate button.

7 T x]
+ = & @ © ] [> % 2 2] 1

Fa

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

22

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



- Tags X Protocals

-

+ = i ® )1 [» &8s

Bl & R [9- seach

| Tleher by: Data

w | Tems used:6/10000 Protocol: Show all

Show al tags |

Data Type
Madbus TCP:protl .

“ Model: Modicon Modbus(1-based) Container
Holding Registers 1 unsignedShart
Holding Registers 2 unsignedShort
Holding Registers 3 unsignedShort

Comment

# | | Property
“ Driver
Model
Protocol
v Dictionary

Value

Modicon Modbus(1-based)
Modbus TCP:protl

Array false
Array size 1]
MRTUS wsguedshort Arrayindex.Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

R

Update Tag(s).

Click on this icon to update the tags in the project, due a

new dictionary import.

R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
7 Tags® x 7 Tags® X
+ = 3@ 31 [ 4e o & + =4 @ 1 [ & ol 5] B
“ oda: covmrs 5 Contanr “ Fodicovemre s T Coloner
4 ppplication Container 4 Appiication Container
T A i
[0 INT
51} INT
[ INT
3 T
4 INT
[51 T
[61 §$
8] INT
El} INT
[10] INT
D Searc T Filter by: [Tagname = Searches tags in the dictionary basing on filter combo-

Logical I/0 addressing

box item selected.

When addressing Allen Bradley I/O data, the panel uses logical addressing rather than physical addressing. While
physical addressing refers to the element number as the slot number, logical addressing refers to the first element for the

first 1/0 card of a specific file type.

xAscender Protocols addressing depends on the mapping of the PLC CPU memory and not on the slot number,
therefore you should be careful when changing the configuration in order to avoid remapping.

Use the RSLogix 500 I/0 Configuration tool layout of the PLC 1/O to configure 1/O as in the example.
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],l'd lC.:;n.f.igumliun

PowerSupply.._.

Read |0 Config. |

#] Pa 8 [D |
0 Bul1786 MicroLogix 1400 Series &
1 17621816 1Elnput 10730VDC
? 17624016 16lnput 10/30VDC
3 1762016 16 0uiput (RLY) 240VAC
4 17624F4 Analog 4 Chan. Input
5 1762-0F4 4-Channel Analog 14 Output Module
5
7
fdvConfin | Hep | Hide All Cards |

r Current Cards &vailable
Filter |AI (] vl
Part | Desciption
1762148 SHinput 79132 VAC
1762{F20F2  Analog 2 Chan Input. 2 Chan Output
17E2-1F4 Analog 4 Chan Input
1762408 SHnput 10/30VDC
17621080WE  SHnput 10730 VDL 6-0utput [RLY]
17624016 16-nput 10/30VDC
1762-048 S-0utput 120/240WAC
1762-0B8 S-0utput [TRAMS-SRC) 10450 VDL
1762-0B16 16-0utput [TRAMS-SRC) 10/50WDC
1762-0wia B-0utput Relay
1762-0WME  16-0uiput [RLY] 240 WAL
1762-T4 4-Channel Themocouple Input Module
17E2-1R4 4-Channel RTD/Resstance Input Module
4-Channel Analog |7 Output Module
17E62-0=El E-Ch High Cusrent lsolated Relay Outputs
Other - Requires /0 Card Type 1D

o

Use the Data File Browser to see how the PLC allocates memory.

Note: When using a module with a configurable 1/O size (for example, Devicenet Scanner) make sure you
configure it to the largest possible size or you will have to remap it if you need to allocate more space.

This example shows how to configure the xAscender Protocols Tag for pointing to PLC resource O:1/19 (01:1.1/3in

word terms).

WORD 0

WORD 18

Data File 1 (bin) - INPUT foll o=
Offset 151413121110 9 € 7 6 5 4 3 2 1 0

1:0.0 0O 00 0 0O CQ O O O OCOUOTGDOUO GO O n Bul.1766 MicroLogix 1400 Series A

I:0.1 ¢ 00 00O OO OO OO OCOCOUOTUOT WO Bul.1766 MicroLogix 1400 Series A

I:0.2 6 & 0 &8 0 & O OC O OCOC B8 0 8 0 O Bul.1766 MicroLogix 1400 Series A

1:0.3 0 00 0 O0COO0OO0OO0OTOT DTUOTUOUOTZOTQO0 Bul.l76é6 MicroLogix 1400 Series A

1:0.4 0 000 O0OTO0CO0OTODTOTU ODTUOU OUOZOTG O Bul.1l766 MicroLogix 1400 Series A

1:0.5 0O 000 O OO O0O0OOTGOCOOCOOUOCO O Bul.1766 MicroLogix 1400 Series &

1:0.6 0O 00 0OO0O0COOTG OO OTGOCOOCOOTO O Bul.1766 MicroLogix 1400 Series A

1:0.7 0o 00 0O O OCOOTUOUO OO GCOOCOOGO O Bul.1766 MicroLogix 1400 Series A

I:1.0 o 00 OO O O0OOOUOTG OO OO OCOU OT O 1762-I1Q16 - 16-Input 10/30 VDC

1:2.0 0O 000 O0OOCOUOTG OU OTG OCUD OO OCDODUOT O 1762-IQ16 — 16-Input 10/30 VDC

1:4.0 0O 000 O0OGCGOOCOUO OCTU OO OOCOO GO 1762-1F4 - Analog 4 Chan. Input

I:4.1 0O 000 OCOCOOTG OO OTU OO OOOTU OCT O 1762-1F4 - Analog 4 Chan. Input

1:4.2 0 00 O0O0OOOOUOT OO OTUDODUDOUOOUDODUOT O 1762-1F4 - Analeog 4 Chan. Input

1:4.3 o 0000 0O O0OO0OO0OTOTOTUOTGOTOTOT@ O 1762-IF4 - Analog 4 Chan. Input

T:4.4 o 0 0 0 O0CO0O0OO0OTO0OTODTGODTUOTU OTOTOTO 1762-IF4 - Analog 4 Chan. Input

1:4.5 0O 00 0 0O 0O O OO 0O O O OO OO 1762-IF4 - BRnalog 4 Chan. Input

1:4.6 0O 00 00O OO0 OOUOTDODOOCOUOCT O 1762-IF4 - Rnalog 4 Chan. Input

1:5.0 0 00 00 OO O0OO0OO0OCTOUOUOCOTUGCT O 1762-0F4 - 4-Channel Analog I/V Output Module

I:=5.1 0O 00 O0CO0OOGOOCOOCO OO OO OCODOO OO 0 1762-0F4 - 4-Channel Analog I/V Output Module

K1 [

(070 ] Radi | Binary E

Spmbol: | ] _.i‘uu'ﬁ
Desc: | ]

IH_::II Properties

Usage

Forces

Help

The following figure shows the xAscender Protocols Tag configuration.
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A-B DH-485

A-B DH-485
File Type Element Subindex
| Disc Out ~| |1 S T
File Mum Data Type Arraysize
|| o | | boolean w | a0
Conversion Sub Element
| | +f- 0

Cancel

Apply

Help

The xAscender Protocols Tag configured in the example above points on the element shown in the following figure.

Data File 00 {bin) -- OUTPU'

9=]3]

Offsec 15 14 13 12 11 10 8 7 6 5 4(3)2z 1 0 |
0:1.0 0 0 00 O0O0OCO0OO0OO0D 1011100 A
00000900 oo o0 1
000 0O0O0O0OD0DO0O 01 0
000 0O0O0O0O0TO0 0 1 1
000 0O0O0O0O0O0 10 0
0:1,5 0000 0O0 0O OO0 OO0 O0O0 1 0 1
0:1.6 o 0090 0 O0O0CO0CO0D OO0 O0OO0 11 1O
0:1.7 0 0 00 00 00 0O OO0 O0 1 11
0:1.8 0000000000 O0ODO0D 1l 00 0
0:1.9 0000 O0O0O0COO OO OO0 1 0 0 1
0:1,10 0 0 0 0 00 0O0O0O0O0O0 10 1l 0
| KT [
[0:1n9 | Radic|Binary =
Symbo [ | =
Desc: | |
lrj Properties | Usage | Forces | Help |

Examples

1:0/19 (11:0.1/3 in word terms) — 20t Input on CPU

Parameter Setting
File Type DiscIn
File Num 1

Data Type Boolean
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A-B DH-485

In the Data File Browser, word 0.1 is Word 1:

Element ‘ 1

Sub Index ‘ 3

1:1/15 (11:1.0/15 in word terms) - Last Input on Slot 1 Input Card

Parameter Setting
File Type DiscIn
File Num 1

Data Type Boolean

In the Data File Browser, word 1.0 is Word 8:

Element ‘ 8

Sub Index ‘ 15

1:4.0 (I11:4.0 in word terms) - First Analog Input

Parameter Setting
File Type DiscIn
File Num 1

Data Type Short

In the Data File Browser, word 4.0 is Word 10:

Element ‘ 10

Sub Index ‘ -
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A-B ENET

The A-B ENET communication protocol is normally used on the Allen-Bradley controllers via Ethernet communication.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

A-B ENET x
[]PLC Metwork OK
Alias ” PLCA ‘
IP address ” 192 . 188 . 10 5 ‘
Port ” 44318 ‘
Timeout ” 1000 ‘
PLC Models
PLC5/10-25

SLCS500Micrologix 100012001500 via MET-EMI

Micrologix 1100,1400

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP Ethernet IP address of the controller.

Address

Port Port number used by the Ethernet interface.
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A-BENET

Element Description
Timeout Time delay in milliseconds between two retries in case of missing response from the
controller.
PLC Enable access to multiple networked controllers. For every controller (slave) set the proper
Network option.
——
1'
| [F1PLC Netwark oK
Allas | =
1 fionaries ‘ Enable Cffline Algorithm
| P address || z : z > available...
Port [44818
Timeout | 1000
PLC Models
PLC5/10-25
SLCH00Micrologix 1000/1200/1500 via MET-ENI
Micrologix 1100/1400
Slaves Add Delete || Modify
Slave Id Model Al |
192.168.10.1 pLCs viaNETEND | ABENET X
QK
Alias || BLC1 |
IP address || 192 168 10 1 |
Port || 44213 |
Timeout || 1000 |
PLC Models
PLCS/10-25
SLC500,/Micrologix 1000/1200/1500 via NET-EMI
Micrologix 110071400

Controller configuration

The PLC has to be correctly configured to match the IP address configured in the Protocol Editor. Normally the PLC

configuration can be left as default.
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Channel Configuration E1 |

General Chan. 1 - Swstem | Chan. 0 - System I Chan. 0 - Lzer |

Driver I Ethernet I I
Broadcast .ﬁ.ddress:lm OHRIO Link [0 IEI

Hardware .ﬁ.ddress:IDD:DD:BE:'I L:D1:FC
. Pass Thru Routing
IP Address.h 92168.0.140 Tahle File ||:|

Subnet Mask:|255.255.255.ﬂ
G ateway .ﬁ.ddress:h 92162.0.193

— Protocol Control
™ Bootp Enable g Connection Timeout (3 'ImS]:I'l 5000
td=g Reply Timeout [ TmS]; ISEIEIEI

Inactivity Timeout [x Min]:|3|:|

Contact; I

Location: I

(] I Cancel Spply Help

Configuring 1761-NET-ENI
Here is the procedure to configure the 1761-NET-ENI module using the Allen Bradley’s ENI/ENIW Utility. The procedure

requires a 1761-CBL-PM02 communication cable.
Connect the 8 pin din to the port 2 on the NET-ENI device and the 9 pin female D-shell to the computer COM port.

1.

2. Connectthe SLC 5/0x controller and go online.
In the Utility Settings tab, set COM Port and Baud Rate.

3.

ENI IP ddr | Messace Routing | Emal | Resst ( Utilky Setings | \weh Config | 'eh Data Dess | i Heb

~ Load F —Save To—
LIk Fort Pararneter Upload Behavicr —Parameter Dowrload Behavior— Ssrren Sl
m File =l.|le| File §c|-.ﬂ::|
o Al
el ||| Endiizn|
Baud Rate F botiveTeb

|152|:||3 -I EIME Dﬂfilﬂ'ﬂl =il Flﬂh-'l|
Conhguration Security kask & Modiied Tiest.. | Tiext.. |

I (00,000, 000,000 |D T

4. Inthe ENI IP Addr tab, select the correct ENI Series from the list and set ENI IP Address, Subnet Mask and

Baud Rate, if needed.
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A-BENET

MNIIP Ador | Message Fouting | Email | Reset | Uil Settings | ‘web Config | Web Daa Desc | Help
—Load From — Save To—
EMI Series (D * 232 Baud Bat .-'futn:n VI CompaciLogix Fouteg
@useie: D =T ) cufie [ | FileLoad| | File Save
Obwain via BoatF [~
o ress | 003.058.137.092 e || enma
ubnet b azk: I 255,268, 252.000
Fallback ™ Defats| | ENIROM
Obtain via DHCP [ Gatewsy 000,000, 000, 000
Ethernet S pead/Dupks Security bask 1 00o.000.000.000 Jext . | Text. . |
I"I""'-‘h:' Hegotiste j Security Mask 2 I 000.000.000.000 |DEVi:E‘-.-"alues

5. Save the configuration to the NET-ENI device.

—Load From — Sawve Ta—

File I:cual:ll File 5 aﬂ.-'el
EMI EMI R
Defaults| || EMI HQM'
Teut.. Test...
Device Values

Two separate memory areas are reserved for saving the configuration : ENI/RAM (for temporary configurations) and

ENI/ROM (for permanent configurations).

Logical I/0 addressing

When addressing Allen Bradley I/O data, the panel uses logical addressing rather than physical addressing. While
physical addressing refers to the element number as the slot number, logical addressing refers to the first element for the
first 1/0 card of a specific file type.

xAscender Protocols addressing depends on the mapping of the PLC CPU memory and not on the slot number,
therefore you should be careful when changing the configuration in order to avoid remapping.

Use the RSLogix 500 I/0 Configuration tool layout of the PLC 1/O to configure I/O as in the example.
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];'[i'.C.:;nlfligumtion

Read |0 Config. |
PowerSupply..._.

#] Part st Desciiplion |
0 Bul1766 Microloobc 1400 Series &
1 17621016 16dnput 10/30VDC
2 17624016 164nput 10/30VDC
5 1762-0w16  16-Dutput [RLY) 240 VAL
4 1762F4 Analog 4 Chan Input
5 1762-0F4 4-Channel Analog |4 Output Module
5
7
Advionin | Hep | Hide All Cards |

r Current Cards &xvailable

Filter |AI L] hd I
Part # | Desiption

1762148 SHnput 79132 VAC

17E2F20F2  Analog 2 Chan Input, 2 Chan Dutput

17E21F4 Analog 4 Chan Input

17624108 SHnput 10/30VDC

176210806  SHnput 10730 VDC 6-Output (RLY]

17621016 1E6-Input 10/30 VDC

17E2-048 S-0utput 120724040

1762-0B8 B-Output [TRAMS-5RC) 10/50VDC

1762-0B16 16-Output [TRANS-SRC) 10/800C

17E2-0w8 B-Output A elay

17E2-0'ME  16-Dutput [RLY] 240 VAC

1762-T4 4-Channel Themmocouple Input Module

1762-1R4 4-Channel RTD /R esistance Input Moduls
4-Channel Analog |7 Dutput Module
E-Ch High Cusrent |zolated Relay Outputs
Other - Requires 1/0 Card Type 1D

i

Use the Data File Browser to see how the PLC allocates memory.

Note: When using a module with a configurable 1/O size (for example, Devicenet Scanner) make sure you
configure it to the largest possible size or you will have to remap it if you need to allocate more space.

This example shows how to configure the xAscender Protocols Tag for pointing to PLC resource O:1/19 (01:1.1/3in

word terms).

Data File L (bin) -- INPUT o5
Offset 151413121110 9 B 7 6 5 4 3 2 1 0 WORD 0
1:0.0 0 0 00O0OGOTG OGO O OGO OO 0 offl Bul.l766 Micrologix 1400 Series A

1:0.1 00O O0DODOOGO OGO O O OGO OGO OGO OO O 0 Bul.l766 MicroLogix 1400 Series A

1:0.2 00 O0DO0DO0OOGO OGO OTG OGO OGO OO O 0 Bul.l766 MicroLogix 1400 Series A

1=0.3 0 0 0 0O OO OO OODODTUOTUDUOOTU O Bul.17&6 MicroLogix 1400 Series A

I:0.4 o 0o 00 0OODOOT OTU OTODODTUOTUDOUOUO Bul.17&6 MicroLogix 1400 Series A

1:0.5 0 00O O0DO0DGOG® OGO OGO OO OO O 0 Bul.l766 MicroLogix 1400 Series A

1:0.6 D 0OOODOGOG® OGO OGO OGO OO OGO OO 0 Bul.l766 MicroLogix 1400 Series A

1:0.7 D 0OODODOGOG® OGO OGO O OGO OO OO O 0 Bul.l766 Micrologix 1400 Series A

1:1.0 000 O0O0O0O0OOG OT OGO OO0 0 0 1762-IQ16 - 16-Input 10/30 VDC

1:2.0 000 O0O0O0O0OOGOOT OGO OO0 0 0 1762-IQ16 - 16-Input 10/30 VDC

1:4.0 00O D0DODOOOG® GODOGOTD ODTODOO O 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.1 00 0DD0DO0O0OG® OGOTD ODTODOO O 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.2 000D O0O0OG® @OGOTD DT OO0 0 0 1762-IF4 - Analog 4 Chan. Input

1:4.3 0O 0 00 OO0 OCOOOOTUODTDOOTOOOQ O 1762-IF4 - Analog 4 Chan. Input

I:4.4 0O 0 0O0O0CO0COOOOOOTDDOTOOOQ O 1762-IF4 - Analog 4 Chan. Input

1:4.5 000D O0O0OT®OG GDOTOTO OTODOOO O 0 1762-IF4 - Analog 4 Chan. Input

1:4.6 0 00 D0DO0OT® OGO OTGDGOTO OTODOO O 0 1762-IF4 - Analog 4 Chan. Input

1:5.0 0 00O O0DO0OOG® OGO O DOTO OGO OOGO O 0 1762-0F4 - 4-Channel Analog I/V Output Module WORD 18
1:5.1 D 0O ODDODOGOG® DG G DOOGO OO OOO O 0 1762-OF4 - 4-Channel Analog I/V Output Module

al »[=

[0 | Rai: | Binary =

Symbd‘| | Columns IEI
Desc: [ ]

I”_j Properties Usage Forces Help

The following figure shows the xAscender Protocols Tag configuration.
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'l - . ™y
A-B ENET S -~ - S

. - S— —
A-B ENET
File Type Element Subindex
Disc Out - 1 : 3 -
File Num Data Type Arraysize
| 0 boolean - 0
Conversion Sub Element

| E[u -

[ oK ] ’ Cancel Apply

The xAscender Protocols Tag configured in the example above points on the element shown in the following figure.

CEX
O 00000 O0O0O0O0IL1IO0 1100 A
o 000000 ol oo
00 0000000 O0 10
00 00 O0O0O0O0O0O0 1 1
00000 O0O0O0O0 100
00 00000001 0 1
000000000110
00 000000 D L1 11
00 00 O0O0CO0O01l 000
00 00000 D01 0 0 1
000000001010 g
2]
] Radic | Binary E
| -
|
usaw| Fumes| Hdpl
Examples
1:0/19 (11:0.1/3 in word terms) — 20" Input on CPU
Parameter Setting
File Type DiscIn
File Num 1
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Parameter ‘ Setting

Data Type ‘ Boolean

In the Data File Browser, word 0.1 is Word 1:

Element ‘ 1

Sub Index ‘ 3

1:1/15 (11:1.0/15 in word terms) - Last Input on Slot 1 Input Card

Parameter Setting
File Type DiscIn
File Num 1

Data Type Boolean

In the Data File Browser, word 1.0 is Word 8:

Element ‘ 8

Sub Index ‘ 15

1:4.0 (11:4.0 in word terms) - First Analog Input

Parameter Setting
File Type DiscIn
File Num 1

Data Type Short

In the Data File Browser, word 4.0 is Word 10:

Element ‘ 10

Sub Index ‘ ]

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target
controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.
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Node Override IP

PLC operation

0.0.0.0

Communication with the controller is stopped, no request frames are generated
anymore.

Different from
0.0.0.0

Itis interpreted as node IP override and the target IP address is replaced runtime
with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP

variable.

o Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

i -
A-B ENET | 23
A-B EMET
File Type Element
Mode Override IP ] = ]
File Num Data Type Arraysize
7 unsignedByte [] - 4
Conversion Sub Element
+- 0
o) [cancd ] [ somy
L
Tag Import

Exporting Tags from PLC

The A-B Ethernet tag import filter accepts symbol files with extension “.csv” created by the Rockwell RSLogix 500.

To create the file select Tool > Database > ASCII Export

34

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



R5Logix 500 Pro - UNTITLED

Gle Edit Miew Search  Comms SlS

O = E % Cpkions, .. -
[OFFLINE [#] [Mo Forces Delete Unused Memory JE JE <> 4 ap em ses
|N|:| Editz |ﬂ |F-:uru:es MEENE  Database ASCII Expork
Driver: B_ETHIP-1 Security b ASCII Import
Mative Irnpark
NTITT ED ! Yisual Basic » F
= Campare. .. Delete DE
= Project FactoryTalk Diagnostics., Delete Unused Addr,
+{ ] Help add-In Managet. .. __
(1] Cortrolier Edit Using Excel

i Controller Properties
‘{"3 Processar Status
"\alnalu! 12 Configuration
+ IJEIE Channel Configuration
B muttipoint Monitor
—-[_3 Program Files
B =vso-

Window  Help

Edit Device Codes

Adjust Rung Offset
Convert Rung Attachment

Rebuild DE

[+ B

From CSV tab select the data to be exported and give a name to the output csv file.

Documentation Database ASCII Export

D ata to be exported

Addr/Symbol Desc. ~
Instruction Cornments [
=
Swmbal Groups [
-

RSLogin600| &1 | sEAPS TSV |

Destination file names and extensions ;

X

(5] |.Csv
(lle2 |.Cav
| |

[fle3 |.C5v

=]

o]

Cancel | Help

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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7Ta§i'5x
|+—: SR ER

I Data Tag URI

The following dialog shows which importer type can be selected.

HMIStudio ot

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

Wersion Type

R5Logix500 v1.0 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description
RSLogix500 v1.0 Requires an .csv file.
Linear

All variables will be displayed at the same level.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7 e x|
+ = & T 0 ] [ & ] 510

s

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.
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- Tags X Protocals

-

= = g T 3] [» % B 2] R [P~ search | Triter by: Data - | Itemsused:6/10000 Protocol: Show all Show all tags |
Data Type Comment ~ | | Property Value
Modbus TCP:prot1 . “ Driver
a
Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Prubucul Madbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 1]
MRTUS wesgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
29 Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

Update Tag(s).

R

Click on this icon to update the tags in the project, due a
new dictionary import.

S Tags™ x

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

S Tags' x

+ - i )1 D %

o &

+ -4 B0l 8ol A

Data
CODESYS V3 ETH:prot2
Madel: CODESYS 3
4 Application
4 PLCPRG
4 testArrayTag

Type

4 Container

Container
Container
Array[11]

Teal
Tag2
Tag3

DINT
DINT
DINT

TINT

Data
4 CODESYS V3ETH:prot2
Madel: CODESYS 3
4 Appiication
4 PLC_PRG
4 testArrayTag

Tvpe Con

Container
Container
Container
Array[11] : INT
T

Tagl
Tag2
Tag3

Communication status

Searches tags in the dictionary basing on filter combo-
box item selected.

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported for this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Check if the data programmed in the project are
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Error Cause Action

response format or contents from the controller. consistent with the controller resources.
General Unidentifiable error. Should never be reported. Contact technical support.

Error
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ABB Mint Controller HCP

This communication protocol allows the HMI devices to connect to the ABB motion and servo drive devices using the
HCP and HCP2 communication protocols.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
g ’

[C]PLC Network
Node ID | 1

Protocol Type ’ HCR2 - l
Timeout (ms) 200 :
Retry count ’2— :
PLC Models

ABB Mint Controller

Element Description

Node ID Node ID assigned to the controller device.

Protocol Two protocols are available:

:
ype . HCP

* HCP2

Timeout Time delay in milliseconds between two retries in case of missing response from the server device.
(ms)

Retry Number of times a certain message will be sent to the controller before reporting the communication
count error status.

PLC PLC model you are going to connect to.

Models
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ABB Mint Controller HCP

Element Description
PLC The protocol allows the connection of multiple controllers to one HMI device. To set-up multiple
Network connections, check “PLC network” checkbox and enter the node ID per each slave you need to access.
[ =
[7] PLC Network oK
Node D ER
Protocol Type HCPZ
Timeout (ms) 200 B
Retry count ,27 :
PLC Models
Node ID l1— Cancel
Protocol Type HCP2 -
Timeout (ms} 200 -
I
siaves Retry count ,27 0
Slave Id Model -
PLC Models
Comm... If clicked displays the communication parameters setup dialog.

40

Comrereeroos I e

Port

Baudrate

Parity

Data bitz.

Stop bitz.

Mode
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Element Description

Element

Description

Port

Serial port selection.

¢ COM1=device PLC port.
e COM2= computer/printer port.

Baudrate, Parity, Data Bits, Stop bits

Serial line parameters.

Mode

Data types

Serial port mode. Available modes:

* RS-232.
e RS-485 (2 wires).
* RS-422 (4 wires).

The ABB Mint Controller HCP driver provides the support for two Memory Types which are referring to the same physical

memory area in the Mint controller:

« Comms: should only be used with floating point values. The Mint program on the ABB controller should use

COMMS to access this data.

« Commsinteger: allows a variety of integer-based data types to be selected.

If the Mind controller program uses...

then...

COMMS keyword for a tag setup to use the
Commsinteger memory type

only the bottom 23 bits will be accurate (due to floating point
precision of the COMMS keyword).

COMMSINTEGER keyword for a tag setup to use the
Commsinteger memory type
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ABB Mint Controller HCP

ABE Mint Controller HCP

ABB Mint Controller HCP

Memary Type

1

SubInde:

CommsInteger

Data Type

boolean

byte

short
unsignedByte
unsignedShort
unsignedInt
string

Arravsize Conversion

0

% 0

See "Programming concepts" section in the main manual.

Tag Conversion

Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv hits
AB->BA =4 |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH->GHEFCDAB
Inv bits P
T4
(cana) (Coc ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description

Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:

42
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Value Description

25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB swap2: Swap bytes in a word.

Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH -> swap4: Swap bytes in a double word.

GHEFCDAB
Example:

32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in along word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from 0 to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 = 1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
+ >] s
Data * Tag URI

Locate the .xml file exported from Tag Editor and click Open.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 43



ABB Mint Controller HCP

i h
— ﬁ

wls importer - Select a file to open
@Qv| . ¢ Computer » Local Disk (C:) » Folderl - | 3 | | Search Folderl Do |
Organize - Mew folder = 0l @
* MName Date modified Type
Bl Desktop = .
= | ibrari Pl || Exported Tags.xml 03/06/2016 16:42 AML File
- Libraries

@ Documents

J? Music

[ Pictures

B videos
#4 Homegroup

2 User

1% Computer
?ﬂ Metwork
B8 Control Panel . | m [ b

m

File name: Exported Tagsxml - [Tag Editor exported file (*.xml) v]

| Open | | Cancel |

b

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the
screen.

-

Tags xr Protacals |
+ = ¥ B ¢ )] [) &8 Bi 5& R |P- Search | TFiIberby: Data > | Items used:&/10000 Protocol: Show all Showa\ltags £ ]
Data Type Comment “ | | Property Value
Modbus TCP:prot1 . ~ Driver
rl " . Container
Mad:l.ll:adlcRon M:edbu;(l-based) T Model Modicon Modbus(1-based)
olding Registers unsignedshor
Protocol Modbus TCP:protl
Holding Registers 2 unsignedShort v b .ru o odbus pro
Holding Registers 3 unsignedShort FEITER
WRTU1 o hort Array false
Array size 1]
Arrayindex.Subindex 400003
Comment
- Data type unsignedShort

Toolbar item Description

EE|

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

Jlé; i Update Tag(s).
Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.
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Toolbar item

Description

Example of both checked and unchecked result:

. Tegst x - Tags* x
+ =% 8 1 I 4 Bi &1 + = &8 1 [ 4 2] &1 R
Data Type Con Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
* Vodel: CODESYS 3 Contaner “ Voda: CODESYS 3 Container
4 Application Container 4 Applcation Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testAmayTag Armay[i1] : INT 4 testArrayTag Array[11] : INT
0] T
1 T
7] T
13 INT
4 INT
[s] INT
[6] INT
il INT
8] INT
8] INT
[10] T
Teal DINT Tagt DINT
Tea2 DINT Tag2 DINT
Teg3 DINT Tag3 DINT

P = Search

? Filter by: Tagn.aT Searches tags in the dictionary basing on filter combo-

Communication status

box item selected.

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported by this communication driver:

Error Cause Action

NAK The controller replies with a not -
acknowledge.

Timeout A request is not replied within the Check if the controller is connected and properly
specified timeout period. configured to get network access.

Line Error | An error on the communication Check if the communication parameter settings
parameter setup is detected (parity, of the controller is compatible with the device
baud rate, data bits, stop bits). communication setup.

Invalid The device did received a response with | Ensure the data programmed in the project are

response invalid format or contents from the consistent with the controller resources.
controller.

General Unidentifiable error. Should never be Contact technical support.

Error reported.
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BACnhet

The BACnet communication driver has been designed to connect HMI devices to BACnet networks and supports IP and
MS/TP communication.

The HMI device operates as a BACnet device.

Implementation details

This implementation of the BACnet communication protocol allows integrating HMIs in a BACnet network and exchange
data between HMI and other devices connected to the BACnet network. HMIs provide client capability for displaying
properties of BACnet objects in real time using BACnet/IP or MS/TP network types.

BACnet communication protocol can be:

» Configured as BACnet IP: communication with BACnet devices is established over Ethernet using HMI Ethernet
port;

» Configured as BACnet MS/SP: communication with BACnet devices is established over serial line, using HMI
serial port;

Communication protocol configuration allows defining HMI BACnet ID and object name used to identify HMI in BACnet
network.

BACnet object properties are reachable from HMI using explicit Tag configuration. A single Tag represents a single
property for a BACnet object.

Using the property Present_Value (85) in Tag configuration, the Tag will be connected to the current value of a specific
object (for example in the case of analog values, it will be the measured value).

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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BAChet

Carmrn. ..
Panel Device ID | 252000 Analog Value Count
Object Mame | DEVZ82000 Binary Walue Count
Description | HMI Multi State Value Count
Media MSITP e Motification Class Count
Timeout (ms) | S000 : IP UDP Port
Panel Node | 1 = Local IP
COV Lifetime (5) | &0
[]cov Confirmed
Max Master | 127
Max Info Frames | 1
max MS/TP APDU | 430 :
max IP APDU | 1478 -
Time Sync Interval (s) | 0

[] Time Sync UTC

FLC Models

default

0K

| Cancel

Element

Description

Panel Device ID

Identifies the HMI device in the network.

Object Name

BACnet Object Name for the HMI device.

Description

HMI device description, for documentation purposes.

Media

Type of communication of the protocol.

¢ MS/TP: Master-Slave/Token-Passing communication (RS-485).

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN

47



BACnet

Element Description

¢ IP: based on standard UDP/IP communication.

Timeout (ms) Time delay in milliseconds between two retries in case of missing response from the
BACnet device.

Panel Node * MS/TP address. Physical device address on the link; it is not passed through routers.

COV Lifetime Desired lifetime of the subscription in seconds before the it shall be automatically

(s) cancelled.. A value of zero indicates an indefinite lifetime, without automatic
cancellation.

Max Master * Highest allowable address for master nodes. Must be less than or equal to 127.

Max Info Maximum number of information frames the node may send before it must pass the

Frames * token. Max Info Frames may have different values on different nodes and may be

used to allocate more or less of the available link bandwidth to particular nodes.

Max MS/TP Maximum length of APDU (Application Layer Protocol Data Unit), which means the
APDU * actual packet length on BACnet network. This value cannot exceed 480 (default
value).

Max IP APDU ** | Maximum length of APDU (Application Layer Protocol Data Unit), which means the
actual packet length on BACnet network. This value cannot exceed 1476 (default

value).
Time Sync Represent the interval between every time synchronization, in seconds. If left to O,
Interval (s) time synchronization is disabled.

Time Sync UTC | Option to synchronize time in UTC format. If disabled, local time format used.

PLC Models Reserved for future use.
Comm... * If clicked displays the communication parameters setup dialog.
[ Comm Parameter Dialog [—Lhr
Port |cum1 v|
Baudrate |9&DD v|
Parity |n|:|ne v|
Data bits |3 v|
Stop bits |1 v|
Mode |RS—435 ,,|
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Element Description
Element Description
Port Communication port.

Baudrate, Parity, Data bits, Stop bits | Communication parameters.

Mode Communication mode. Available modes:

* RS-232
* RS-485
* RS-422

Analog Value

Number of Analog Value objects to be instanced in BACnet Server.

Count *** Min: 0
Max: 200
Binary Value Number of Binary Value objects to be instanced in BACnet Server.
Count *** Min: 0
Max: 200
Multi State Number of Multi State Value objects to be instanced in BACnet Server.

Value Count ***

Min: 0
Max: 200

Notification
Class Count ***

Number of Notifications Class objects to be instanced in BACnet Server.
Min: 0

Max: 200
IP UDP Port ** Port number for IP communication.
Local IP ** IP Address of the network adapter to use for protocol. Not required if the device has

only one Ethernet adapter.

0 Note *: Available only if media is set to MS/TP.

0 Note **; Available only if media is set to IP.

0 Note ***: Check Using BACnet Server chapter.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: anew line is added.

2. Select BACnet from the Driver list: the tag definition dialog is displayed.
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["BACnet =5
BACnet
Object Type Device ID Data Type
Analog Value - 508 float
Conversion Object Instance
0 [ 2000015
Object Property Array Index Write Priority
85 -1 C :
[cov
Ok ] ’ Cancel Apply
:Elemen Description
Object | Type of BACnet object to be referenced. Available object types:
Type
yp ¢ Device
¢ Analog Input
¢ Analog Output
¢ Analog Value
¢ Binary Input
¢ Binary Output
¢ Binary Value
¢ Multi-state Input
¢ Multi-state Output
¢ Multi-state Value
¢ Integer Value
¢ Positive Integer Value
¢ Large Analog Value
Device | ID of the device containing the object.
ID
Data Data type for display presentation. Available data types:
Type
¢ boolean

50
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Elemen

Description

e int

¢ unsignedint
+ float

* double

» string

e binary

e boolean[]

These data types are data types as defined in the software.

The equivalence with BACnet data types is shown in the table:

Software
BACnet data type e Notes
BOOLEAN Boolean -
INTEGER Int -
UNSIGNED_INTEGER unsignedint -
REAL Float -
BIT_STRING boolean-x X = size
CHARACTER_STRING string-x X = size
OCTET_STRING binary-x X = size
DATE intor -
unsignedint
TIME intor -
unsignedint
BACnetObjectldentifier intor Use conversions instance and
unsignedint objType for proper display
Arraysi * Incase of array tag, this property represents the number of array elements.
ze  In case of string tag, this property represents the maximum number of bytes available in
the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is set to
UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
requires 2 bytes.
Conver | Conversion to be applied to the tag.
sion
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Elemen o
t Description
Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |ABCD-=CDAB
ABCD-=>CDAB —
ABCDEFGH->GHEFCDAB
Inv bits L
P
| Cancel | [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH - | swap4: Swap bytes in a double word.
>
GHEFCDAB | £xample: _ _
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP -> | swap8: Swap bytes in a long word.
OPM...DAB

Example:
142.366 — -893553517.588905 (in decimal format)
0 10000000110

52
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Blomes Description

Value Description

0001110010111011011001000101101000011100101011000001

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from O to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Object | BACnet ID of the object to be referenced.
Instanc
e

Object | Numeric value of the property to be referenced (example: the value 85 means present-value for
Propert | most standard objects).

y The table below specifies all the BACnet Object Properties.
Val Val Propert | Val Val

Property ue Property ue - ue Property ue
accepted- | 175 effective- | 32 max- 63 reason-for- | 100
modes period info- halt

frames
acked- 0 elapsed- | 33 max- 64 recipient- 102
transitions active- master list

time

ack- 1 error-limit | 34 max- 65 records- 140
required pres- since-

value notification
action 2 event- 35 max- 167 record- 141
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:Elemen Description
Val Val Propert | Val Val
Property ue Property ue - ue Property ue
enable segment count
S_
accepte
d
action- 3 event- 36 member- | 159 reliability 103
text state of
active-text | 4 event- 130 minimu | 66 relinquish- | 104
time- m-off- default
stamps time
active-vt- | 5 event- 37 minimu | 67 required 105
sessions type m-on-
time
active- 152 event- 83 minimu 68 resolution 106
Cov- paramet m-output
subscripti ers
ons
adjust- 176 exceptio | 38 minimu 136 scale 187
value n- m-value
schedule
alarm- 6 fault- 39 minimu 150 scale- 188
value values m-value- factor
timesta
mp
alarm- 7 feedbac |40 min- 69 schedule- 174
values k-value pres- default
value
all 8 file- 41 mode 160 segmentati | 107
access- on-
method supported
all-writes- | 9 file-size 42 model- 70 setpoint 108
successfu name
I
apdu- 10 file-type |43 modifica | 71 setpoint- 109
segment- tion-date reference
timeout

54
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:Elemen Description
Val Val Propert | Val Val
Property ue Property ue - ue Property ue
apdu- 11 firmware- | 44 notificati | 17 slave- 171
timeout revision on-class address-
binding
applicatio | 12 high-limit | 45 notificati | 137 setting 162
n- on-
software- threshol
version d
archive 13 inactive- | 46 notify- 72 silenced 163
text type
attempte 124 in- 47 number- | 73 start-time 142
d- process of-
samples APDU-
retries
auto- 169 input- 181 number- | 74 state-text 110
slave- reference of-states
discovery
average- | 125 instance- | 48 object- 75 status- 111
value of identifier flags
backup- 153 integral- | 49 object- 76 stop-time 143
failure- constant list
timeout
bias 14 integral- | 50 object- 77 stop-when- | 144
constant- name full
units
buffer- 126 last- 173 object- 78 system- 112
size notify- property- status
record referenc
e
change- 15 last- 157 object- 79 time-delay | 113
of-state- restore- type
count time
change- 16 life- 166 operatio | 161 time-of- 114
of-state- safety- n- active-
time alarm- expecte time-reset
values d
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:Elemen Description
Val Val Propert | Val Val
Property ue Property ue - ue Property ue
client-cov- | 127 limit- 52 optional | 80 time-of- 115
increment enable state-
count-reset

configurat | 154 limit- 182 out-of- 81 time- 116
ion-files monitorin service synchroniz

g-interval ation-

recipients

controlle | 19 list-of- 53 output- | 82 total- 145
d- group- units record-
variable- members count
reference
controlle | 20 list-of- 54 polarity | 84 tracking- 164
d- object- value
variable- property-
units referenc

es
controlle | 21 list-of- 55 prescale | 185 units 117
d- session-
variable- keys
value
count 177 local- 56 present- | 85 update- 118

date value interval
count- 178 local- 57 priority 86 update- 189
before- time time
change
count- 179 location | 58 pulse- 186 utc-offset 119
change- rate
time
cov- 22 log-buffer | 131 priority- | 87 valid- 146
increment array samples
cov- 180 log- 132 priority- | 88 value- 190
period device- for- before-

object- writing change

property
cov- 128 log- 133 process- | 89 value-set 191
resubscri enable identifier

56
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Elemen

t Description
Val Val Propert | Val Val
Property ue Property ue - ue Property ue
ption-
interval
database- | 155 log- 134 profile- 168 value- 192
revision interval name change-
time
date-list 23 logging- | 183 progra 90 variance- 151
object m- value
change
daylight- | 24 logging- | 184 progra 91 vendor- 120
savings- record m- identifier
status location
deadband | 25 low-limit | 59 progra 92 vendor- 121
m-state name
derivativ 26 maintena | 158 proportio | 93 vt-classes- | 122
e- nce- nal- supported
constant required constant
derivativ. | 27 manipula | 60 proportio | 94 weekly- 123
e- ted- nal- schedule
constant- variable- constan
units reference t-units
descriptio | 28 manual- | 170 protocol- | 96 window- 147
n slave- object- interval
address- types-
binding supporte
d
descriptio | 29 maximu | 61 protocol- | 139 window- 148
n-of-halt m-output revision samples
device- 30 maximu 135 protocol- | 97 zone- 165
address- m-value services- members
binding supporte
d
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:Elemen Description
Val Val Propert | Val Val
Property ue Property ue - ue Property ue
device- 31 maximu 149 protocol- | 98
type m-value- version
timestam
p
direct- 156 max- 62 read- 99
reading apdu- only
length-
accepted
Array Index for subscribing elements in BACnet arrays.
Index

¢ -1 means read all elements

¢ 0tonmeans read the specified element

Priority Array example
To read a priority array object it is necessary to set Object Property = 87 and Array Index has
to refer to the priority item to be read.
The following figure shows how to read the 16th item of a priority array.
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Elemen

Description

[ BAChet i |
BACnet

Ohject Type Device ID Data Type
Binary Value - c08 boolean -
Conversion Object Instance
0 +- | 3000108
Object Property Array Index Write: Priority
|87 16 |0 =
[Jcov

[ Ok ] [ Cancel Apply

L

Write Write requests priority level. The value is in the range 1-16. 0 is interpreted as 16.
Priority
cov Enable the Change Of Value notification.

Clear/Set Priority

The system offers actions for a more flexible handling of Write Priority.
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Action Description

BACnetClearPriority Clears the priority array at the position associated to the BACnet tag
passed as parameter.

This action has immediate effect on the BACnet device.

BACnetClearAllPriorities Clears all positions in the priority array.

This action has immediate effect on the BACnet device.

BACnetSetPriority Overrides the Write Priority value configured in the BACnet tag definition.
This action has two parameters:

¢ TagName: name of the BACnet tag.

e TagPriority: new value of Write Priority for the BACnet tag passed
as parameter.

This action only overrides the value of Write Priority in the BACnet tag
definition and does not perform any communication with the BACnet
device. Any write command that will be performed to the Present Value
property of the BACnet device identified by the tag, will be performed using
the new Write Priority value.

The priority value will be valid until:

¢ A new call to the BACnetSetPriority action changesit.

e The HMI device is restarted. The value of WritePriority defined in
the project is valid in this case.

Tag Import

BACnet object information can be imported from BACnet EDE (Engineering Data Exchange) files. The EDE file must
have the .csv extension.

The importer uses the characters “,” and “;” as delimiters. They are considered as reserved characters and you cannot
use them in file name.

Use the hierarchical importer to have a ordered list of BACnet objects and properties.

Tags will be created using the string specified in the column object-name of the EDE file. The importer will add the device
ID as a prefix to avoid duplication of tag names.

0 Note: The importer will ask to locate the State-Texts, Unit-Texts and Object-Types files. Click Cancel to ignore.

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
< Tags
+ | &8

Data * Tag URI

The following dialog shows which importer type can be selected.
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HMI5tudio x

o Multiple tag imparters are available for this protocol, Please select the importer type and continue,

Version Type

BACnet EDE v1.0 Hierarchical

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description
BACnet EDE v1.0 Requires a .csv file.
Linear . . ;
All variables will be displayed at the same level.
BACnet EDE v1.0 Requires a .csv file.
Hierarchical

All variables will be displayed according to BACnet EDE Hierarchical view.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7Taﬂs X |
|+ -2 B0 1D % s

3

I Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.
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o Tags X Protocols

-

= =g B 3] [» % 2 B8] R [P+ search | Tritter by: Data ~ | Items used:6/10000 Protocol: Show all Show all tags L |
Data Type Comment || Property Value
Modbus TCP:prot1 . ¥ Driver
4 -
Model: Modicon Modbus{1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort K
Holding Registers 2 unsignedShort F— Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
B Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
=9 p g(s)
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

- - Tags x
+ =% @ 51 [ & B & + =8 @ 31 [> ¢ B g R
Data Type con || Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETHprot2
“ Vo CODESYS 5. Container “ Mode: CODESYS 5. Container
4 Appiication Container 4 Application Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testArayTag Amay[11] : INT 4 testArrayTag Array[11] : INT
I ol T
m INT
(2 T
€] INT
[ INT
[s1 T
[l T
mr
[ INT
Bl mr
[10] T
Taol oIt Taal DINT
Tag2 omT Tag2 pIT
Tag3 DINT Teg3 DINT

P- Search

Searches tags in the dictionary basing on filter combo-
box item selected.

For tags referring to BACnet objects of type Calendar or Schedule the tag refresh rate is set to “Manual’.

The following BACnet object properties are required for operation of the widgets.

Object Tags to import
Calendar Date_List
Schedule Weekly_Schedule
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Exception_Schedule
Default_Value

Effective_Period
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DEVICE Object Properties

A BACnet network scanner can detect properties when exploring the network and obtaining data from HMI device.

This are the supported DEVICE object properties:

Property Description
Object_ldentifier BACnetObjectldentifier
Object_Name CharacterString
Object_Type BACnetObjectType
System_Status BACnetDeviceStatus
Vendor_Name CharacterString
Vendor_ldentifier Unsigned16
Model_Name CharacterString
Firmware_Revision CharacterString
Application_Software_Version CharacterString
Protocol_Version Unsigned
Protocol_Revision Unsigned

Protocol_Services_Supported

BACnetServicesSupported

Protocol_Object_Types_Supported

BACnetObjectTypesSupported

Object_List BACnetARRAY|[N]of BACnetObjectldentifier
Max_APDU_Length_Accepted Unsigned

Segmentation_Supported BACnetSegmentation

APDU_Timeout Unsigned

Number_Of_APDU_Retries Unsigned

Device_Address_Binding

List of BACnetAddressBinding

Database_Revision

BACnet Alarm Events

Unsigned

The special “protAlarm:BACN” trigger mode, available from the Alarms Editor, give the possibility to receive alarm
events from the BACnet native alarms module.
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Trigger >
Triggers Froperties
lirrit&slarrn -| protaAlarm A
bittd azkAlarm davi
deviatiordlarm evicelD 4016
valustlarm notificationClassID 3000015
rokdlarmn: BACH :
activeMonday true
active Tuesday true
activeWednesday true
artive Thursdav Frua o
Cancel
Property Description
devicelD Identifies the BACnet device in the network.

notificationClassID

Notification Class ID to subscribe for the alarm events retrieving

processiD

Not used

activeMonday
activeTuesday
activeWednesday
activeThrusday
activeFriday
activeSaturday
activeSunday

Define in which days keep active the alarm events subscription
e False
Subscription not active

e True
Subscription active

startHour
startMinute
startSecond
endHour
endMinute
endSecond

Define the time window where the alarm events subscription will be active

The alarm widgets will report the alarm information that are provided from the BACnet device.

Select | Name | State | Value | Time | Description

[ | SISMI3NCE/Programming.4016.SUMMER-SP-SUPPLY:toOffNormal Triggered Not Acked a0 13/02/2017 04:09:42 SUMMER ALARM

[] |SISMI3NCE/Programming.4016.WINTER-SP-SUPPLY:toOffMormal Triggered Not Acked 5 13/02/2017 04:10:06 WINTER ALARM
3 | v
' ChediLnchedc Filter : |Hide Net Triggered - ' Ack l I Reset l ' Save l
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r When the special “protAlarm:BACN” trigger mode is used, the widget of the active alarms show the timestamp
“.  provided from the BACnet device while the widget of the historical alarms show the timestamp of when the
alarm events are received from the HMI device. Generally, both timestamps are the same but if you need to
show the timestamp from the BACnet device even inside the widget of the historical alarms you can add a new
column configured to use the “allSource Timestamp” value from the alarm history widget.

field1.value

Source: () Tag () alias () System (@ Widget () Recipe
| P+ search

Mame

> _AlarmsMar

_EwventMar

_MultiLangMar

AlrmHstry

4 AlrmHstry. evntwgt. evntbfrwgt
alalarmID
alBGColor
alCustomField1
alCustomField2
alDateTime
alDescription
alEventType
alFEColor
alGroups
alMame
alstate
alvalue
evDate
evTime

kv v

BACnet alarm is a special alarm that require a double space to be stored inside the events buffer.
‘. This means, for example, if the events buffer is configured to contain 1.000 events only the last 500
BACnet events will be stored.

BACnet Trend Buffer

To use a BACnet trend object as a trend buffer:

1. Open the Trends Editor
2. Click the "Add PLC Trend" button (This button is enabled only when at least one BACnet protocol is configured)
3. Configure the below parameters to identify the BACnet trend object to use.

Trends x| —
e G = B I [) )] [Total memory Space 0%

Property Value

¥ Location

Device ID o

Object ID 0

Bit Index -1
v Data

Data type float

v Time

Time Specification local
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Property Description

Device ID Identifies the BACnet device in the network.

Object ID BACnet ID of the trend object to be referenced.

Bit Index When the data type is boolean, it is the index to select the bit to use inside the

BACnet bit_string. It is not used with the other data types.

Data type Specify the type of data of the BACnet trend object. The supported data
types are:

¢ boolean

e int

¢ unsignedint

* float

Time Specification Time format used inside the selected BACnet trend object

¢ |ocal
e global (UTC)

The trend buffer thus configured can then be used inside any trend widgets.

BACnet Calendar Widget

Use Calendar widget to display content of a BACnet Calendar object.

Property Description

Date_List Connect to the "Date_List" tag of a BACnet calendar object in ReadOnly or
Read/Write.

Note: it can be connected to an alias which indexes a list of BACnet
0 calendar Date_List(s), in order to use one calendar widget for more
than one calendar object.

Operation of Calendar Widget

The widget shows data for one month.
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MON TUE WED THU FRI SAT SUN
52 1
1 2 g 4 g 6 7 g
5 9 10 11 12 13 14 15
3 16 17 18 19 20 21 23
4 23 24 25 26 27 28 29
5 30 31

Swing gesture can be used on the widget to select the date.

New

< \ 01/2017 > New M Refresh

Use the < and > buttons to select the month to be displayed. The date of first day of the month is shown.

Press the button “New” to enter a new calendar item. The button is active only if the tag associated to the calendar has
been configured as Read/Write.

Calendar item

Description

Single Click on a day to select a single day into the calendar
Select aday
MON TUE WED THU FRI SAT SUN
52 1
1 2 3 4 5 6 7 8
2 9 10 11 12 13 14 13
3 16 17 18 19 20| 21 22
4 23 24 25 26 27| 28| 29
5 30 31
| << I 01/2017 l >> I lGan(ell l Prev ” ok l
Range Click on the first day and on the last day to select a range of days into the

calendar.

« Single click on a day to change previous selected last day of the range.

« Double click on a day to change previous selected first selected day of

the range.

il Select a date range

52

n e W e e

(e 0172017 |22 ]

l(}ance\l l Prev Il OK I
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Calendar item Description
MWD Select a Day or a Week for each year or each month.
Select 2 MWD
MON TUE WED THU FRI SAT SUN
17
8-14
15-21
22-28
29-31
last 7 d.
January - l(‘an(e\l | Prev I l 0K |
Clear All

Press the button “Clear All” to clear the content of the calendar object. The button is active only if the tag associated to
the calendar has been configured as Read/Write. The button is configured to react to an onMouseHold event, to reduce
risk of data loss.

Refresh

Press the “Refresh” button to start a manual refresh of the data of the widget. Always press the Refresh button after
entering data in the calendar.

BACnet Schedule Widget
Use Schedule widget to display content of BACnet Schedule object.
Property Description
Type Select the type of BACnet object controlled by the schedule.
Options are:
¢ Binary
¢ Real
¢ Multistate

Weekly_Schedule Attach to the Weekly Schedule tag of the schedule object. The tag can be Read
Only or Read/Write.

Exception_Schedule | Optionally attach to the Exception_Schedule tag of the schedule object. The tag
can be Read Only or Read/Write. Only attach this property if exceptions are
used.

Default_Value Optionally attach to the Default_Value tag of the schedule object. The tag can be
Read Only or Read/Write. Only attach this property if default values are used.

Cal. 0 (Date_List) Optionally attach to the Date_List tag of the schedule widget in Read Only mode.
Use this options to show the “calendar reference” exceptions.

Note: An exception can be a single date, a date range, amwd or a
0 calendar reference. In this last case, exception_list does not contain
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Property

Description

the date information, but only time-value-priority and a reference to the

0 calendar. The date_list needed to show the scheduling into the widget
is stored into the relative BACNCalendar, and this is why we need this
datalink. If there is no need to show calendar exceptions in the
schedule, this property can be left void.

Note: If it is not attached to a calendar, it is not possible to insert
6 calendar exception. See BACNSchedKeypad for details.

Cal. 0 (Object_Name)

Optionally attach to the property of the calendar. This name is used to identify the
calendar in the BACNSchedKeypad used to insert calendar exceptions. If
Object_Name is not attached, the calendar is identified with its instance number.
This property is used only if a Cal. 0 (Date_List) is attached to a calendar.

Cal. 1 (Date_List)

Option for a second calendar.

Cal. 1 (Object_Name)

Option for a second calendar.

Value-color-text Map

Defines the association value — Color/Text shown in the schedule. Use this
option to define all possible values available in the BACNSched keypad.

Value-Color Dialog ? X
g -
Tag value Mapped color Text
2 2 #ffaa7f Confort
3 3 #55ff7F Marmal
Ok Cancel

Operation of Schedule Widget

The widget shows data for one week.
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Default Value: Normal

| New lCIear AIIIlReﬁ‘eshl
U FRI SAT SUN

MON | TUE | WED | TH
00:00
04:00 ormai
08:00 et
12:00 oot
16:00
20:00 - -
S |16;’U'1/2017- 22{01/2017' > |

Use the < and > buttons to select the week to be displayed. The date of first day and last day of the week is shown.

Swing gesture can be used on the widget to select the date.

New

Press the button “New” to enter a new schedule item. The button is active only if the tag associated to Weekly Schedule
or Exception Schedule has been configured as Read/Write.

Schedule item

Description

Weekly Select the day and click Weekly button, the following dialog box appears.
Then select the desired value and the time when it should be set. Press OK to
confirm the new item.

Event Type: Weekly
©®0 rom [ 1)
©) ®
. 1) . Value
. . Confort ©
®®e®
|(‘ancel| | Prev || OK I
Exception Click on a day to select a single day into the calendar.
Single
g On the next dialog select the time window, the desired value and its priority.
Select a day . Event Type: Exception
- MON TUE WED THU FRI SAT SUN | — 20 : 00
: i 1: 1; 12 12 11 15 To: :}
: : : 25 26 27 28 29 \,z\:e"fcrl = Plnenty: .
Exception Click on the first day and on the last day to select a range of days into the
Range calendar.
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Schedule item

Description

¢ Single click on a day to change previous selected last day of the range.

¢ Doubile click on a day to change previous selected first selected day of
the range.

On the next dialog select the time window, the desired value and its priority.

Select a date range . Event Type: Exception
From: 20 : 00

52
To:

:

Bl 10 11 12 3 14 13
16 17 18 19 0] 21 7|
Value Priority:

Confort - 1 e

23 24 25 26 27 28 29

wlsw|n -

[z ] o1/2017 [re]

Exception Select a Day or a Week for each year or each month.
MwWD
On the next dialog select the time window, the desired value and its priority.
Select a MWD . Event Type: Exception
— MON TUE WED THU FRI SAT SUN r— 20 : 00
o cl23:00
Exception This option is available only if scheduler is linked to a calendar (configured as
Cal Ref Read/Write)
Select the time window, the desired value and its priority. Value will set on all
days defined from the calendar. If there are more calendars associated with
Scheduler widget, select the calendar to use.
. Event Type: Exception
From: 20:00
Value Priority:
Confort = |1 =
CALENDARO IC"_’“‘I M ILI
Clear All

Press the button “Clear All” to clear the content of the schedule object. The button is active only if the tag associated to
the calendar has been configured as Read/Write. The button is configured to react to onMouseClick and onMouseHold
events. The onMouseHold event will clear all data in the schedule. The onMouseClick event will recall a dialog box for

selection of data to clear. It is needed to choice to clear weekly data or exception data.

Clear Weekly or Exception

Monday -

l Clear Weekly l

Clear All Exc. l

[ Close ]

Refresh
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Press the “Refresh” button to start a manual refresh of the data of the widget. Always press the Refresh button after
entering data in the schedule.

BACnet Effective Period Widget

Use the Effective Period widget to feed information to the Effective_Period tag of a Schedule object, if this is requested.

Property ‘ Description

BACnet Effective_ Attach to the Effective_Period tag of the Schedule object

Period

01/10/2017 - 01/13/2017 |REfI'E'5h

Operation of Effective Period Widget
The widget shows starting date and end date for the period.

Click on the area showing the dates to activate the data entry procedure showing the keypad BACNDateRange.

LELLNT]

uwun| Select a date range

| Always I | All month I | All year I

MON TUE WED | THU FRI SAT SUN

52 1
- 2 3 4 5 6 7 d
- 9 10 11 12 13 14 15
- 16 17 18 19 20 21 22
- 23 24 25 26 27 28 29
5 30 31

) 0v/2017 L2 e e

The keypad shows data for one month.
Use the < and > buttons to select the month to be displayed. The date of first day of the month is shown.
You may use the swing gesture on the widget to select the date.

Select the period clicking of first day and last day of the period. The Effective_Period is show with a different color.

The keypad offers three predefined options:
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Option Description

Always The schedule will be always active.

**/**/**** - Hi*/**/’**** Refresh

All Month The selected period will be extended to all months.

*%/03/2017 - **/12/2017 |Refresh

All Year The selected period will be extended to all years.

01/03/**** - (01/12/**** |Refresh

Refresh

Press the “Refresh” button to start a manual refresh of the data of the widget. Always press the Refresh button after
entering data in the widget.

BACnet Keypads

BACnet widgets require dedicated keypads for data entry.

Keypad Description
BACNCal Keypad for BACnet Calendar.
BACNDateRange Keypad for BACnet Effective_Period.
BACNDefVal Keypad for default value (embedded in the BACnet Schedule).
BACNSched Keypad for BACnet Schedule.
This keypad is context sensitive. It will show different options depending
on the type of schedule.

The system is configured to recall the appropriate keypad for each BACnet widget.

Using BACnet Server

BACnet protocol is capable to act as BACnet Server, by exposing BACnet objects.
To properly setup BACnet Server, it is needed to execute the following steps:

1. Configure objects to expose from Protocol Editor Settings.
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( N
BAChet [ S
Comm
Panel Device ID | 2652000 Analog Value Count | 12 %
Object Name | DEV282000 Binary Value Count | 1 %
Description | HMI Multi State Value Count | 13 %
Media [IP T] Motification Class Count | 5 %
Timeout (ms) | co00 % IP UDP Port | 47208 %
Panel Node " 1 2 Local IP |
CON Lifetime (=) | &0
[C] cov Confirmed
Max Maszter " 127 |
Max Info Frames " 1 |
max IP APDU | 1478 %
Time Sync Interval (s) | 0
[] Time Sync UTC
FLC Models
default
| ok | [ cancel |

o Note: Objects configured in above image can be discovered by BACnet clients:
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File  Functicns  Opticns  Help

@ X
Df_n.ri::es Subscriptions, Periodic Poling, Events/Alamms
Eﬂ Devices ~
EI---.,:_-'. Udp:47808 Device Object|d Mame Value Time Stad
----- Bl DEV262000 [262000] W

Address Space

----- B DEV262000 2
----- |2 ANALOG VALUED
----- |2 ANALOG_VALUE:T
----- |2 ANALOG_VALUE:2
----- |2 ANALOG_VALUE:3
----- |2 ANALOG_VALUE:4
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:7
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:1D
----- [ ANALOG_VALUE:11
..... i@ BINARY_VALUE:D
..... i@ BINARY_VALUE:1
..... i@ BINARY_VALUE:2
..... i BINARY_VALUE:3
..... i BINARY_VALUE:4
..... i@ BINARY_VALUE:S
..... i BINARY_VALUE:G
..... i BINARY_VALUE:7
..... i BINARY_VALUE:S
..... i BINARY_VALUE:9

..... (@ BINARY_VALUE:10
~-4§] NOTIFICATION_CLASS:0
-3 NOTIFICATION_CLASS:1
4§ NOTIFICATION_CLASS:2
4§ NOTIFICATION_CLASS:3
g NOTIFICATION_CLASS:4
----- (-] MULTI_STATE_VALUE:0
----- (] MULTI_STATE_VALUE:1
----- (] MULTI_STATE_VALUE:2
----- (| MULTI_STATE_VALUE:3
----- (] MULTI_STATE_VALUE:4
----- (] MULTI_STATE_VALUE:S

(| MULTI_STATE_VALUE:S v

2. Create Tags that points to local BACnet objects, setting Device ID as the Device ID configured in Protocol Editor
Settings:
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BACnet

BACnet

BACnet

Object Type Device ID Data Type
Analog value - ZE2000 float -
Conversion Object Instance
W] +JL | 0
Object Property Array Index Write Priority
a5 - E =
[CJcowv
(04 ] [ Cancel Apply
Device objects description
Property Name Code Default value Permanent Note Data Type
APDU timeout 11 Parameter Yes Unsignedint
Application software 12 Read-only String
version
Database version 155 Read-only UnsignedInt
Daylight saving status 24 Read-only Boolean
Read-only 28 Parameter Yes String
Device address binding 30 Read-only String
Firmware revision 44 Read-only String
Local date 56 Read-only UnsignedIint
Local time 57 Read-only Unsignedint
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Property Name Code Default value Permanent Note Data Type
Location 58 Parameter Yes String
Max APDU length 62 Read-only Unsignedint
accepted
Max info frames 63 Parameter Yes Only if MSTP String
Max master 64 Parameter Yes Only if MSTP String
Model name 70 Read-only String
Number of APDU retries 73 Parameter Yes UnsignedInt
Object identifier 75 Parameter Yes UnsignedInt +
Conversion
Object list 76 Read-only Unsignedint +
Conversion
Object name 77 Parameter Yes String
Object type 79 Read-only Unsignedint
Protocol object types 96 Read-only Boolean(51)
supported
Protocol revision 139 Read-only UnsignedInt
Protocol services 97 Read-only Boolean(40)
supported
Protocol version 98 Read-only Unsignedint
Segmentation supported 107 Read-only UnsignedInt
System status 112 Read-only Unsignedint
UTC offset 119 Read-only Int
Vendor identifier 120 Read-only UnsignedInt
Vendor name 121 Read-only String
Analog Value objects description
Property Name Code Default value Permanent Note Data Type
Acked transitions 0 Read-only Boolen(3)
COV increment 22 0 Yes Float
Deadband 25 0 Yes Float
Description 28 "ANALOG Yes String
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Property Name Code Default value Permanent Note Data Type
VALUE n”

Event enable 35 0 Yes Boolean(3)

Event state 36 0 Read-only UnsignedInt

Event time stamps 130 Yes UnsignedInt(3)

High limit 45 0 Yes Float

Limit enable 52 0 Yes Boolean(2)

Low limit 59 0 Yes Float

Notification class 17 4194303 Yes Unsignedint

Notify type 72 0 Yes Unsignedint

Object identifier 75 2:n Read-only Unsignedint +
Conversion

Object name 77 "ANALOG Yes String

VALUE n”

Object type 79 2 Read-only UnsignedInt

Out of service 81 0 Yes Boolean

Present value 85 0 Float

Priority array 87 Read-only 16 Single tag String

Reliability 103 0 Yes Unsignedint

Relinquish default 104 0 Yes Float

Status flags 111 Read-only Boolean(4)

Time delay 113 0 Yes UnsignedInt

Units 117 98 Yes Units

Binary Value objects description

Property Name Code Default value Permanent Note Data Type

Acked transitions 0 Read-only Boolean(3)

Active text 4 Yes String

Alarm value 6 0 Yes Boolean

Description 28 "BINARY VALUE n" Yes String
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Property Name Code Default value Permanent Note Data Type
Event enable 35 0 Yes Boolean(3)
Event state 36 0 Read-only Unsignedint
Event time stamps 130 Yes UnsignedInt(3)
Inactive text 46 Yes String
Notification class 17 4194303 Yes Unsignedint
Notify type 72 0 Yes UnsignedInt
Object identifier 75 5:n Read-only Unsignedint +
Conversion
Object name 77 "BINARY VALUE n" Yes String
Object type 79 5 Read-only UnsignedInt
Out of service 81 0 Yes Boolean
Polarity 84 0 Yes UnsignedInt
Present value 85 0 Boolean
Priority array 87 Read-only 16 Single tag String
Reliability 103 0 Yes UnsignedInt
Relinquish default 104 0 Yes Boolean
Status flags 111 Read-only Boolean(4)
Time delay 113 0 Yes UnsignedInt
Multi State Value objects description

Property Name Code Default value Permanent Note Data Type
Acked transitions 0 Read-only Boolean(3)
Alarm values 7 Yes Defines number | Unsignedint

of array

elements

Array of alarm UnsignedInt(n)

values (0:n)
Description 28 "MULTI STATE | Yes String

VALUE n"

Event enable 35 0 Yes Boolean(3)
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Property Name Code Default value Permanent Note Data Type
Event state 36 0 Read-only UnsignedIint
Event time stamps 130 Yes UnsignedInt(3)
Fault values 39 Yes Defines number | Unsignedint

of array

elements

Array of fault UnsignedInt(n)

values (0:n)
Number of states 74 1 Yes UnsignedIint
Notification class 17 4194303 Yes UnsignedInt
Notify type 72 0 Yes Unsignedint
Object identifier 75 19:n Read-only UnsignedInt +

Conversion
Object name 77 "MULTI STATE | Yes String
VALUE n"
Object type 79 19 Read-only Unsignedint
Out of service 81 0 Yes Boolean
Present value 85 0 Unsignedint
Priority array 87 Read-only 16 Single tag String
Reliability 103 0 Yes Unsignedint
Relinquish default 104 0 Yes UnsignedIint
State text 110 Yes Unsignedint
Status flags 111 Read-only Boolean(4)
Time delay 113 0 Yes Unsignedint
Notification Class objects description
Property Name Code | Default value Permanent | Note Data Type
Ack required 1 0 Yes Boolean(3)
Description 38 "NOTIFICATION CLASS Yes String
"

Notification class 17 4194303 Yes UnsignedInt
Object identifier 75 15:n Read-only Unsignedint +
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Property Name Code Default value Permanent Note Data Type
Conversion
Object name 77 "NOTIFICATION CLASS Yes String
n"
Object type 79 15 Read-only Unsignedint
Priority 86 255,255,255 Yes UnsignedInt(3)
Recipient list 102 Yes UnsignedInt(n)

Example of usage

Once BACnet Server Tags are configured, they can be used in combination with Data Transfer feature.

Example: Modbus TCP/RTU Tags can be transferred to BACnet Tags (with same data type). In this way, all BACnet
clients can reach BACnet Server and see actual value of Modbus Tags, using BACnet Tags as interface.

T

Client Modbus —|\

Tags x}

+ —AV| LR

>]1 [ |

Groups

Name |
ModbusTag1
ModbusTag2

-

/[ HMI ]\ /[ Client BACnet ]\
Server it e
Modbus [ Tes x ]

+ —Av B
. { Name - [
ancraTag?
na netTag.
- J - J

- =
Data transfer ﬂ

g = A v

] D | |2~ search

1 BACnetTagi

2 BACnetTag2

TAG A TAGB
ModbusTag1

ModbusTag2

A<->B

A<->B

Direction

JavaScript Interface

Beside Tag interface the user can access the protocol via JavaScript.

Although defined Tags can be accesses by JavaScript too, JavaScript can access directly to a Command interface
implemented in protocol. This interface does not require the definition of Tags and is direct to protocol resulting in more

efficiency.

The following commands are supported:
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Command Description

scan (minID, maxID, <timeout>) Executes a scan for devices in the given range.

scan_status Get the scanning result.

devices Get the list of devices.

objectCount (devicelD, objectType) Get the object count of given object types in given
device.

objectNames (start, count) Get the part of object names asked by previous
objectCount.

properties (devicelD, objectType, objectinstance) Get the properties of given device/object.

* scan

82

Scan the bus to find all present devices having ID in the range minID — maxID.

To scan the whole network use 0 and 999999 ad minID and maxID.

The optional timeout can be indicated in milliseconds. Default value is 2000 ms.

The function starts the scan operation; the function scan_status can be used to know the status of the operation.
The result of the operation is “scanning”.

scan_status
Get the status of last started scan operation. It returns “scanning” or “finished”.
Scan operation finishes when the timeout time is expired

devices

Get the list of devices found by latest scan operation. The result is a JSON string containing of each device:
- device name

- model name

- vendor name

- vendor ID

Example:
{"minID":0, "maxID":999999, "devices":[262000,1101],"deviceNames":

["DEV262000"™,"S01101"], "modelNames": ["HMI model","EY-AS525F001"], "vendorNames":
["Company Name", "SAUTER"],"vendorIDs":[262,80]}

objects
Get the list of all objects from the devices having the given ID.
The list is returned as a JSON string containing for each object

- type
- instance number

type can be:
OBJECT_ANALOG_INPUT =0,
OBJECT_ANALOG_OUTPUT =1,
OBJECT_ANALOG_VALUE =2,
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OBJECT BINARY_INPUT = 3,
OBJECT_BINARY_OUTPUT =4,
OBJECT_BINARY_VALUE =5,
OBJECT_CALENDAR =6,
OBJECT_COMMAND =7,
OBJECT_DEVICE =8,
OBJECT_EVENT_ENROLLMENT =9,
OBJECT_FILE = 10,

OBJECT_GROUP = 11,
OBJECT_LOOP =12,
OBJECT_MULTI_STATE_INPUT =13,
OBJECT_MULTI_STATE_OUTPUT = 14,
OBJECT_NOTIFICATION_CLASS = 15,
OBJECT_PROGRAM = 16,
OBJECT_SCHEDULE = 17,
OBJECT_AVERAGING = 18,

OBJECT MULTI_STATE_VALUE =19,
OBJECT_TRENDLOG = 20,
OBJECT_LIFE_SAFETY_POINT = 21,
OBJECT LIFE_SAFETY_ZONE =22,
OBJECT_ACCUMULATOR =23,
OBJECT_PULSE_CONVERTER = 24,
OBJECT _EVENT _LOG = 25,
OBJECT_GLOBAL_GROUP = 26,
OBJECT TREND _LOG_MULTIPLE = 27,
OBJECT_LOAD_CONTROL = 28,
OBJECT_STRUCTURED_VIEW = 29,
OBJECT_ACCESS_DOOR = 30,
OBJECT_TIMER = 31,
OBJECT_ACCESS_CREDENTIAL = 32,
OBJECT_ACCESS_POINT =33,
OBJECT_ACCESS_RIGHTS = 34,
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OBJECT_ACCESS_USER = 35,
OBJECT_ACCESS_ZONE = 36,
OBJECT_CREDENTIAL_DATA_INPUT = 37,
OBJECT_NETWORK_SECURITY =38,
OBJECT_BITSTRING_VALUE = 39,
OBJECT_CHARACTERSTRING_VALUE =40,
OBJECT_DATE_PATTERN_VALUE =41,
OBJECT_DATE_VALUE =42,
OBJECT_DATETIME_PATTERN_VALUE =43,
OBJECT_DATETIME_VALUE =44,
OBJECT_INTEGER_VALUE =45,
OBJECT_LARGE_ANALOG_VALUE =46,
OBJECT_OCTETSTRING_VALUE =47,
OBJECT_POSITIVE_INTEGER_VALUE =48,
OBJECT_TIME_PATTERN_VALUE =49,
OBJECT_TIME_VALUE = 50,
OBJECT_NOTIFICATION_FORWARDER = 51,
OBJECT_ALERT_ENROLLMENT =52,
OBJECT_CHANNEL =53,
OBJECT_LIGHTING_OUTPUT = 54,
OBJECT_BINARY_LIGHTING_OUTPUT = 55,
OBJECT_NETWORK_PORT =56,

Other types are manufacturer specific.

e objectCount

Returns the number of objects of a defined type in the device having the indicated ID.
If specified type is -1 the command will return the number of all objects.

Example:
objectCount 1101 -1
77

objectCount 1101 0
1

objectCount 1101 1
1

objectCount 1101 3
2

o/l
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objectCount 1101 29
16

¢ objectNames
Returns a part of the objects listed by a previous objectCount command, from start index. The list contains only
counted objects according to filter previously used
The list is returned as a JSON string containing for each object
- type
- instance number

- hame

Example:

{"deviceID":1101, "objects":[{"type":29,"instance":0, "name" :"0x7400000"},

{"type":29,"instance":16, "name" :"0x7400010"},
{"type":29,"instance":18, "name" :"0x7400012"},
{"type":29,"instance":19, "name" :"0x7400013"},
{"type":29,"instance":20, "name" :"0x7400014"},
{"type":29,"instance":21, "name" :"0x7400015"},
{"type":29,"instance":22, "name" :"0x7400016"},
{"type":29,"instance":23, "name" :"0x7400017"},
{"type":29,"instance":24, "name" :"0x7400018"},
{"type":29, "instance":25, "name" :"0x7400019"},
{"type":29,"instance":26, "name" :"0x740001a"},
{"type":29,"instance":27, "name" :"0x740001b"},
{"type":29,"instance":28, "name" :"0x740001c"},
{"type":29,"instance":29, "name" :"0x740001d"},
{"type":29,"instance":30, "name" :"0x740001e"},
{"type":29,"instance":31, "name" :"0x740001£f"}]}

e properties

Returns the list of properties available for object with given type and instance number in device having the given
ID.

The listis returned as a JSON string containing for each object

- devicelD

- object type

- object instance

- list of available properties

Example:
{"deviceID":1101, "objectType":2, "objectInstance":1,

"properties":
[22,28,36,65,69,75,77,79,81,85,87,103,104,111,117,168,8309,8314,8332,8333]}

Example of usage:
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var tagMgr = project.getWidget (" TagMgr");

var protID = "prot2";

// to be set according to protocol numbering

var params = String(fromId) + " " + String(toId) + " " + String
(timeout); // fromID and toID are min and max IDs

var json str = tagMgr.invokeProtocolCommand (protID , "scan", params, state); //json_

str containts JSON string with scanned devices.

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported by this communication driver:

Error

Cause

Cannot bind to the device_id

Cannot establish communication with the Device ID provided for this tag.

Cannot read the property
data type

The type of the property to write cannot be determined.

write conversion error

A conversion associated to this tag has failed.

Cannot write ICOM type ....
BACnet type ....

A datatype selected for this tag is not compatible with the BACnet
property to set.

Timeout on COV
subscription

A request for COV subscription for this tag has timed out.

Timeout on waiting COV
update

A COV notification has not been received for this tag whithin timeout.

Can't get COV for this
property

The selected property for COV notification is unsupported.

datagramltem conversion
error

A conversion associated to a tag that is part of a datagram has failed.

Timeout waiting on
response

No response for a request of read or write property within timeout.

datagram element ...., no
data available

No data available for a tag that is part of datagram.

datagram element ....,
Unsupported BACnet data

type

Read datagram element is of unsupported BACnet type.

datagram element ...., can't
convert BACnet type to ....

A Data Type selected for a tag which is part of a datagram is not
compatible with the BACnet property to read.
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Error

Cause

No data in response

No data available for a tag.

Datagram element ‘element_
URI' error: 'error_class":
error_code

The reading of indicated datagram element 'element_URI' was reported
as error. The error descriptions error_class and error_code are
included in the message.

datagram object does not
match

The object of the received datagram item does not match the asked
object.

datagram property does not
match

The property of the received datagram item does not match the asked
property.

BACnet abort: reason_of
abort

BACnet abort message was received. The reason of abort is given.

BACnet reject: reason_of_
rejection

BACnet reject message was received. The reason of rejection is given.

BACnet error: error_class:
error_code

BACnet error message was received. The error description is given as
combination of error_class and error_code.

parameter '‘parameter_name
out of range

The protocol parameter parameter_name value is out of range.
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Beckhoff ADS

Beckhoff ADS

protocol driver is used for communication with Beckhoff controllers through Ethernet connection. This

implementation of Beckhoff ADS protocol driver is based on the information published by Beckhoff.

Protocol Editor Settings

Add (+) adriver in the Protocol editor and select the protocol “Beckhoff ADS” from the list of available protocols.

-

Beckhoff ADS |
[ PLC Network
Alias |
Panel AMS Net ID ||;|_|;|_|;|_|;|_|;|_|:|
Panel AMS Port | 12976
Target IP Address | 0.0 .0 .0
Target TCP Port | 48208
Target ANS Net ID | 0.0.0.0.0.0
Target ANMS Port | 201
Timeout [ 3000 E
PLC Models
b
X

Element Description

Alias Name to be used to identify nodes in the plc network configuration. The name will be added
as a prefix to each tag name imported for each network node.

Panel Specifies the AMS net ID of the panel; the first 4 bytes must match the panel IP address

AMS Net | assigned to the HMI device. If panel has IP address 192.168.10.100 then AMS Net ID could

ID be 192.168.10.100.1.1

Panel Specifies the panel AMS port number to be used on panel.

88
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Element Description
AMS Port | Using TwinCAT2, default Panel AMS Port is 32976.
Using TwinCAT3, default Panel AMS Port is 32844.
Target IP | Specifies the IP address of the target controller.
Address
Target Specifies the Target AMS net ID of the target controller.
AMS Net
ID
Target Specifies the port number dedicated to the communication on target device.
AMS Port . . ;
Using TwinCAT2, default Target AMS Port is 801.
Using TwinCAT3, default Target AMS Port is 851.
Timeout The number of milliseconds between retries when communication fails.
PLC Select the model which corresponds to the device to be connected. Model selection is very
models important to be set properly.
PLC The protocol allows the connection of multiple controllers to one operator panel. To set-up
Network multiple connections, check “PLC network” checkbox and enter the Target Controller

settings for every node.

Beckhoff ADS & 1
-
Beckhoff ADS
PLC Network X
—
Atas
Panel AMS Net ID 0.0.0.0.0.0 —
Panel AMS Port ,7329?5 Target IP Address ) 0.0 .1
Target IP Address T .0 .0 .0 Target TCP Port 48898
Target TCP Port = | TR LB 0.0.0.0.00
TagetAWSNet® (000000 | TEEEHL BT 801
Tagetausot o | =L 2000 z
Timeout PLC Models
3000 l o
_
PLC Models
BC/BX
—I
Siaves oo | woaes
Slave Id Model Alias

TwinCAT2 Route Settings

Beckhoff controllers require some specific settings to allow connection from HMI devices.

In TwinCAT2 System Manager you need to configure Static Route.

First of all the system must be reset in Configuration Mode using the toolbar button as showed in the following figure.
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File Edit Actions %ew OCptions Help

NEFH A = s D

=B 5vSTEM - Canfiguration

@ Real-Time Settings Current Routes | Static: Foukes | Project Routes

B B Q|
Metl agement

[B% additional Tasks

N

Azt etld

}’g Route Settings
£ TCOM Objects
B/ rLC - Configuration
= 140 - Configuration
B 1/0 Devices
i’% Mappings

M

address

Then confirm to Restart TwinCAT2 System in Config Mode as in the figure below.

TwinCAT System Manager

\;‘:) Restart TwinCAT Syskem in Config Maode

[ (0] 4 Cancel

Once restarted, as in the next figure, follow these steps to add a new Route:

1. Open Route Settings.
2. Select Static Routes tab.
3. Click on [Add] button.
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File Edit Actions Miew Options Help

=Bl S¥STEM - Configuration .
@ e Tirme Settings Current Foutes | Static Routes | Project Routes | Metld Manage

Hditional Tasks
aRoute Settings

Route AmzMetld Addrezs

g, TCOM Objerts
BA PLC - Corfiguration
= 110 - Configuration
B 1/0 Devices
i"ﬁ Mappings

Into Add Route Dialog user must set:

1. Route Name: a name useful to indentify the Route i.e. “HMI”, AmsNetld: The Panel AMS Net ID as configured into
Beckhoff ADS protocol, Transport Type: TCP/IP.
Address Info: Type in the Panel IP Address with “IP Address” option selected.

2. Target Route: Static.
Click on [Add Route] button. Note: no warning or message will be shown.
Click on [Close] button.
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Add Route Dialog

3
|

] [ Enter Host Mame / F: l | | [ Refresh Statuzs ] [ Broadcast Search
Host Mame Connected  Address AMS Metld TrinCaT 05 Yersion Comment
< | >
Foute Mame [T arget): |JMnbiIe HEdI _\| Houte M ame [Eemate]: |
Amzietld: |1EI2.1 E2.10.100.1.1 | Target Route Femaote Route
Tranzport Type: | TCRARP W | Of‘rmec} © None
() Etatic! () Static
Address Info: 1132.168.10.100 | O Temporan | OTemporay
() Host Mame (&) P Address / >
Connection Timeout [g]; 5 E
Add Route ] Cloze

Then the route will appear under Static Routes list.

TwinCAT3 Route Settings

Beckhoff controllers require some specific settings to allow connection from HMI devices. In TwinCAT3 XAE you need to

configure a Static Route.

First of all TwinCAT3 system must be reset in Configuration Mode using the toolbar button as showed in the following

figure.
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File Edit ‘“iew Project Build Debug  TwinCAT | PLC  Tools  Window  Help

S S §| ¥ =3 :‘_{” *B Cenerate Mappings
7 £ Activate Configuration

TwinCAT Projectl >

Restart TwinCAT Swskem

Curent Routes | Static Routes I@ Restart TwinCAT {Config Mode)

Foute AmasMetld Reload Devices
Scan

Toggle Free Fun State

Show COnline Daka
Show Sub Trems

WE DY R @6 E

Access Bus CouplerfIP Link Register. ..
Update Firmware/EEPRCIM
Show Realtime Ethernet Compatible Devices. ..

Selected Ikem

Then confirm to Restart TwinCAT3 System in Config Mode.

TwinCAT XAF [

\i\?f) Restark TwinCAT Syskem in Config Mode

(0] | Zancel |

Once restarted, as in the next figure, follow these steps to add a new Route:

1. Open Routes.
2. Select Static Routes tab.
3. Click on [Add] button.
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File Edit Wiew Project  Build Debug  TwinCAT  PLC Tools  Window  Help

Pl - (S a | # e - - S5 b [pebug -| | TwincaTaz -l

TwinCAT Proj o S Solution Excplorer v 0 X
Curent Routes| Static Routes | Project Routes | Netld Management o o .
; Solution ‘TwinCAT Projectl’ {1 project)

= |Gl TwinCAT Project1
= | svsTEM
? License
@ Real-Time
=] Tasks
PlcTask

Route AmzMetld Address Type Comment

[E8] Tecom objects

[
C++
= g o
*E Devices

ﬁg Mappings

.
|

'—“\:;5] Solution Explarer

Into Add Route Dialog user must set:

1. Route Name: a name useful to indentify the Route i.e. “HMI”, AmsNetld: The Panel AMS Net ID as configured into
Beckhoff ADS protocol, Transport Type: TCP/IP.
Address Info: Type in the Panel IP Address with “IP Address” option selected.

Target Route: Static.
3. Click on [Add Route] button. Note: no warning or message will be shown.
Click on [Close] button.
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Add Route Dialog [X]
]

[EnterHastNamef’lF’:] | | [ Fefresh Status ] [ Broadcast Search

Host Mame Connected  Address AmS Metld TwinCAT 05 Version Comment

|
id

Route Mame [T arget]: |JM|:uI:uiIe Hl _‘|\ Boute Mame [Eemate]: |

Amzietld: |‘|E|2.‘| G3.10.100.1.1 | Target Route Remate Route
O Projec ® Mone

Transport Type: | TCRAR “ |

) Static
Address Ifo: 1192.168.10.100 | O) Temporary | O Temporay
() Host Mame (%) IP Address / -
Connection Timeout [g]: 5 s
Add Route ] Cloge

Then the route will appear under Static Routes list.
Tag Import

Exporting Tags from PLC
The data in the Beckhoff system is based on tags.

The organization of the internal memory of the controller is not fixed but it is configured by the user at development time.
Each data item can be identified by a string called “tag”.

The TwinCAT development environment generates the list of tags created for each controller in the configuration of the
application.

The project in the panel must refer to the tag names assigned in the TwinCAT PLC Control programming software at
development time. The Designer Tag Editor supports direct import of the tag file generated by the Beckhoff software.
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File Edit Project Insert Extras

Online  ‘Window  Help

al]
x

B RE R

Sl & (o] ]

nnm

FPROGRAM MAIM

[ SETT| [o00z) AR

“§[E] MaIN PRG) 0oo3 open_the_door BOOL;

IIE| check_listDWORD;

0005 double_check:IMNT;

000k Temperature:REAL

0007

OOOB(EMD AR

fatutatal

£/ )

nnm

0002)IF open_the_door THEM

0003 check_list=5;

0004

DOOS(EMD_IF;

000g

onns

£ i)

double_check: = double_check +1;

|3 | [

>

IERERERERRIE

Size of used data: 49 of 1048576 bvtes (0.00%)

Size of used retain data: 0 of 32768 bﬁes iIZI.IJEI%i

»

A

£

[Target: Local (192.168.1.233.1.1), Fun Time: 1 SO MRENT

To export tags defined for the selected controller, click on Project > Build as shown.

Biuild
Rebuild all

Em Clean all

Object
Project database

Options...
Translate into other

Document. ..
Export...

Irnport. ..

Merge, ..
Compate. ..
Project Info...
Global Search...
Global Replace. ..

LR Check

Campiles the ¢

The TwinCAT PLC Control software will create a file with extension TPY.

96

Load download information. ..

I leer mronin Pacainrds

File Edit NaEiEEES Insert  Extras  Online  Window  Help

Chrl+Fa |E?t|@t:|

-BOOL;
» DRD;

languages »

HEM

= double_check + 1;

[

|

A A

Show Cross Reference., ., Standard'

>

12

& |

[Target: Local (192.168.1.239.1.1). Fiun Time: 1 RSy IENT
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Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 e x]

EEEETEIIEEER

I Data Tag URI

The following dialog shows which importer type can be selected.

HMIStudio .

o Multiple tag imparters are available for this protocol. Flease select the importer type and continue.

Version Type

Taq Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description
TwinCAT v1.0 Requires a .tpy file.
Linear

All variables will be displayed at the same level.

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7 s x|
+ = ¥ T 0 ] [ 8 2 2] 1

o

Data ag URI
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Beckhoff ADS

Note: the Beckhoff driver supports direct access to the PLC tags using the handles; this means that if no tags
o are added to the PLC and the PLC program is just re-compiled, you do not need to re-import tags as the
access to them does not depend from the offset, but only from name.

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

~ Tags X Protocols -
= = ¥ T »] [» & 2 3] R ‘,ﬁ- Search ‘ Y Fiter by: Data v | [tems used:6/10000 Protocol: Show all Show all tags e |
Data Type Comment # | | Property Value
P MndhusTCl_J:prntl Container v Driver
Mndi‘;lz:zs';?g?::rzuls(lhESEd) ursignedShort Model Modicon Modbus(1-based)
Holding Registers 2 unsignedShort Protocol Modbus TCP:prot1
Holding Registers 3 unsignedShort &7 EECEA]
Array false
Array size 0
MRTUS wmsgnedShot ] Arrayindex. Subindex 00003
Comment
Data type unsignedShort
Toolbar item Description
Eli Import Tag(s).
Select tags to be imported and click on this icon to add
tags from tag dictionary to the project
4+ Update Tag(s).
2l
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

. Tagst x . Tagst x

+ -3 °1 [ % 6] & + =3 @ 1 [ % 53§ R

Data Type con || Data Type Con
CODESYS V3 ETHiprat2 CODESYS V3 ETHiprot2
“ Model: CODESYS 3 Contaner “ Model: CODESYS 3 Container
+ Appication Contaner  Application Container
Container Container

4 PLC_PRG 4 PLCFRG
4 testhrrayTag Array[11] : INT 4 testirayTag Array[11] : INT
I T

Tagt DINT Taat DINT
Tag2 DINT Teg2 DINT
Tag3 DINT Tag3 DINT

P search T Filter by: Searches tags in the dictionary basing on filter combo-

box item selected.

Using TwinCAT v1.0 Import Filter

When importing tags, the user can decide to import all the tags from the .tpy file or apply a filter importing only a subset
of them.
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The figure below shows how to specify the filter. The filter consist in a string (no wildcards are supported). The import

filter will import only the tags having the specified string in the description.

If the description is applied to an “instance declaration” of a Function Block, all the tags within the block will be imported.

If the string is contained only as comment of some variables inside the Function Block, only that variables will be

imported.

Beckhoff ADS impaorter - Filter selection ? X

Q Import all
. Cancel
@ Import tags containing one item HMI
(CsV list) in name or comment

Apply filter also to expansion of structures
Expand arrays with elements less than
Do not expand arrays of struct (placeholder) O

As an example for the use of the import filter, please see the following case.

FUNCTION BLOCK FB Motor
VAR INPUT
bStartMotor: BOOL;
bReset: BOOL;
END VAR
VAR OUTPUT
bMotorOn: BOOL;
bAlarm: BOOL; (* HMI Thermal alarm ¥*)
END VAR
VAR
sData: STRING;
bResetStatistics: BOOL; (* HMI Reset statistics *)
END VAR
VAR PERSISTENT
stStat: ST MotorStats; (* HMI Motor statistics *)
END VAR

Function block instances declaration:
VAR

fbMotorl: FB Motor;

fbMotor2: FB Motor; (* HMI only show Motor 2!! *)
END VAR

The following tags will be imported:

« MAIN/fbMotor2/bAlarm
+ MAIN/fbMotor2/bResetStatistics
* MAIN/fbMotor2/ST_MotorStats
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Override Data Types

The protocol provides special data types which allow you to change the protocol configuration at runtime.

If added in the project, these variables are initialized with the value specified in the project at programming time.

7 1_'Pag_e'| r Protoco 15/’ T]_H = —

+ =& ]k

te 2] 2] R |:a°' Search | Y Filter by: €

Data

Beckhoff ADS:protl
Model: PCJCX

S

Type Tagname Groups TagURI  Encoding

Container

B

| String Array
IF D'u'erriae

Beckhoff AD5

eckhoff ADS

deviceCode dataType Arraysize

joolean | w | | boolean R i

Real

Long Real

Time

Time Of Day

Date

oT

String

Boolean Array

Byte Array

Unsigned short integer Array
Word Array

Unsigned Integer Array
Double word Array
IUnsigned Double Integer Array
Short Inteqger Array
Integer Array

Double integer Array
Real Array

Long Real Array

Time Array

Time Of Day Array
Date Array

OT Array

Ready

AMS NetID Override
Panel AMS MetlD CQverride
Port Qwverride

AMS Part Qverride
Panel AMS Port Qverride

index varMame

fzet

K | Cancel Apply Help

The table below shows which data type to use for any protocol parameter to override at runtime.
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Override Data Type

Protocol Parameter

Description

IP Override

Target IP Address | 0.0

Overrides the PLC IP address. Itis an
unsignedByte array of 4 elements,
one per each byte of IP address.

AMS NetID Override

Target ANMS Met ID

Overrides the PLC AMS NetID. Itis an

||J.|J.u.|:|.|:|.u unsignedByte array of 6 elements,

one per each byte of AMS NetID.

Panel AMS NetID Override | papel ams Net D | 000000 Overrides the PLC AMS NetlD. Itis an
unsignedByte array of 6 elements,
one per each byte of AMS NetID.

Port Override Target TCP Port | 1358 Ove_rride:tshlf F:tLC TCP port. Itis an
unsigne ort.

AMS Port Override Target AMS Port | 201 Ove_rrideztshhe I:tLC AMS port. Itis an
unsigne ort.

Panel AMS Port Override Panel AMS Port | 2976 Overrides the Panel AMS port. Itis an

Aliasing Tag Names in Network Configurations

unsignedShort.

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can

be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.
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Beckhoff ADS

TPagel,” Tags x|

Water_Level

Slave id:
Alias: Node2
Model:

+ 3] [> % e 5] R ‘P' Search | Y riter by: Data ~ | Items used:8/10000 Protocol: Show al
Data Type Tag name Tag URI Proper:
4 Beckhoff ADS:prot1 Container
Slave id: .
“ Alias: Node 1 ETETE
Model: e
Import Tag(s) - Metwork X

st o Please select one or more nodes fo assodate this dictionary and continue.

unsignedShart Node IfWater_Level

Slave id Model Aligs

Container . | Node1 |

Node2

[ For each selected node import only symbals matching that node

Cancel

Note: Aliasing tag names is only available when tags can be imported. Tags which are added manually in the
0 Tag Editor do not need to have the Alias prefix in the tag name.
The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
modify the Alias string after the tag import has been completed, there will be no effect on the names already
present in the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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Client System Variables

Client System Variables communication driver allows to create Tags that point to system information.

Refer to Client System Variables > Protocol chapter of User's Manual.

Refer to "System Variables (Protocol)" chapter of User's Manual.
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Client System Variables

Protocol Editor Settings

Client System Variables communication driver allows to create Tags that point to system information.

Refer to Client System Variables > Protocol chapter of User's Manual.
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CODESYS V2 ETH

CODESYS V2 ETH communication driver for supports communication through Ethernet connection with controllers
based on the CODESYS V2.3 version.

Protocol Editor settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

CODESYS V2 ETH X
[JPLC Netwark oK

| |

[ o o ]

[ |

BlockSize || 123 |

Timeout (ms) [ 1000 c

Pratocol type Level2 7

Source Address

Destination Address

PLC Models

Motorola

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP address Ethernet IP address of the controller.

Port Port number used by the CODESYS V2 Ethernet driver. The default value is set to 1200,
which is also the default setting of CODESY S-based controllers.

Block Size Maximum block size supported by your controller (limitis 1024 KB ).

Timeout (ms) | Time delay in milliseconds between two retries of the same message when
communication fails.
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CODESYS V2 ETH

Element Description

Protocol Protocol variant to be used. Please make sure you check which protocol variant is
type supported by the CODESY'S runtime you want to connect.

Source Available only when TCP/IP Level 2 Route is selected in Protocol Type. The
Address, Destination is the node of the PLC and allows the protocol to read variables in a sub-
Destination network. The address is used to read variables when multiple PLCs are connected in a
Address sub-network (serial network) but only one have the Ethernet interface.

PLC Models | Two PLC models are available.

¢ Intel
* Motorola

PLC Network

IP address for all controllers in multiple connections. PLC network check box must be
selected to enable multiple connections.

CoDeSys ETH ) .
CaDeSys ETH S|
[¥]PLC Metwork
Alias
tes —
IP address. 0 . 0 0 . 0
IP address 0 0.0 .1
por E
Port 1200

BlockSize 128
Timeout (ms) 10000 .

BlockSize 128

Timeout (ms} 10000 -

Protocol type Level2
Source Address o
Source Address ,07

Destination Address 0 E =
- Destination Address ,07 =

PLC Models

Hotorcla el _____________________________________]
Maotorola

Slaves Add

PLC Models

Slave Id Model Alias

CODESYS V2 Ethernet driver supports connection to multiple controllers starting from version V1.60.

Note: CODESYS V2 Ethernet driver is recommended when creating projects for the internal controller iPLC
0 CODESYS. To use the CODESYS V2 Ethernet driver with iPLC, configure the IP address of the PLC as
localhost (127.0.0.1).

iPLC CODESYS supports communication with CODESYS V2 Ethernet driver with symbol based support starting
from V1.55 and above.

Adding an alias name to a protocol

Tag names must be unique at project level, however, the same tag names might need to be used for different controller
nodes (for example when the HMI device is connected to two devices running the same application).

When creating a protocol you can add an alias name that will be added to tag names imported for this protocol.
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In the example, the connection to a certain controller is assigned the name Node1. When tags are imported for this
node, all tag names will have the prefix Node1 making each of them unique at the network/project level.

1:Pagel T protocoIV Tags* x|

+ — A v| X B W | >]|[Modbus TCPprt1 ~ &
Mame | Group | Diriver | Address | Comment
| i Talh  vimlBenbii " Walea T e 1t e
T il A e B W Walea T e N . bl
| el (R R T e i Walea T e D1 el e
| el o= A Walaa T e R e
[ i ] b ] bare ki W Welea T e s i miaat)
| Nl T e R dssibeie i Walea T e R . i sl
: T e A Walea T el gy el Bl
| H|{Node 1/ \Water_level RSN S p— 1 10 0unsigiedShort |
s —— ™
1 Metwork ﬂ

(70 Node id as defined in import file

(@) Select Netwark node id

Slave Id Model Alias
DTSRRI T Mode 1
DTSRRI T MNode2

<

BRI
izaname me]’|
M Water_level
—— Ok ] [ Cancel
[ 1 e e
: 1 e = — A
T e Tl -t i ot el Bt i
IEY T w1 } t e i st
: PSP . L L1 S ¢ : LT SRt il
a I Lol i LT A Rt e

Note: Aliasing tag names is only available for imported tags. Tags added manually in the Tag Editor cannot
e have the Alias prefix in the tag name.
The Alias string is attached at the time of tag import. If you modify the Alias string after the tag import has been
completed, there will be no effect on names already present in the dictionary. When the Alias string is changed
and tags are re-imported, all tags will be re-imported with the new prefix string.

CODESYS software settings

When creating the project in CODESYS, select Download symbol file.
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CODESYS V2 ETH

. =)

Target Settings

Confiquration: SITEK CaD JB ] i LIME1]

Target F'Iatfurml Memory Layout  General | Metwork functionality | Wisualization

1/0-Configuration
v Configurable

[~ Mo address check

v Download symbal file

[T BEyte addiessing mode W PLC Browser [ Load bootproject automatically
W Trace
¥ Online Change [T Cycle independent forcing [T FRetain forzing [T Save

[~ Update unused 1/0s

Default | QK I Cancel |

LS

Note: CODESYS V2 Ethernet communication driver supports the automatic symbol file (SDB) upload from the
PLC; any change in the tag offset due to new compilation of the PLC program does not require a symbol file
re-import. Tag file has to be re-imported only in case of tag rename or definition of new tags.

When the option Download symbol file is not available or cleared, the protocol can work only if the Projectld tag is
imported. If the tag offset changes because of a new compilation of the PLC program, the symbol file must be re-

imported.

1:Pagel r Protocols/v Tags Xl

=+ V] [ 4 B 2] R |P- Search | Y Filter by: Data v
Data Type Tagname  Groups TagURI Encoding
a ESISYSEZEFH:DFOtI Container
unsignedInt Projectld 0?Projectid?PROI_ID? 106673 2unsignedInt
Data types

The import module supports variables of standard data types and user defined data types.
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Supported « BOOL
data types « WORD

+ DWORD
e INT

e UINT

e UDINT

* DINT

« STRING*
» REAL

* TIME

» DATE & TIME

and 1-dimensional ARRAY of the types above. See "Programming concepts" section in the main
manual.

Note *: String length for a STRING variable in PLC should be max 80 characters. Declare
a STRING variable either with a specified size (str: STRING(35) or default size (str:
STRING) which is 80 characters.

Unsupported « LWORD
data types e LINT

 LREAL

Tag conversion

Conversion to be applied to the tag.

Conversion ‘ | ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB-=BA =4 |aBcD-»cCDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits ,
W
[ Cancel ] [ K ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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CODESYS V2ETH

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

Select conversion and click +.

bcd: Separate byte in two nibbles, read them as decimal (from 0 to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.
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Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target
controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP
variable.

0 Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

r 5
CODESYS V2 ETH [
CODESYS W2 ETH
Address Space Tag Mame Offset
Mode Override IP = | 0
Data Type Arraysize
0 BYTE[] - 4

Conversion

OK ] [ Annulla Applica

e

Tag Import

Exporting Tags from PLC

When configuring PLC using the manufacturer’s configuration software, enable Symbol file (.sym extension) creation
under the CODESYS programming software:
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CODESYS V2 ETH

In the Project menu, click Options.
Click Symbol configuration.
Select Dump symbol entries.
Click OK.

PO N -~

Note: Click then Configure symbol file... and select Export variables of object. We recommend to clear
the check box and re-select to be sure about the proper settings.

”
Options

Categany:

Load & Save

g;?' Information W Dump syrbl entries Set object attributes
itor

Deskiop
Calors
Directories
Lag

Build
Passwords Configure symbal file ...
Source download
Symbol configuration
[ atabaze-connection
Macros

ump spmbol table

< | ([}

¥ Export varisbles of object
#port data entries

2 Export structure components

¥ Export anay entries

v \wWiite access

In some cases, duplication of symbols for variables associated to integrated I/O modules in the “.sym” file may be
experienced. To remove the duplication selected the “PLC Configuration” voice from the objects list and uncheck the

option “Export variables of object”.

i ML e o DL et €t A I UL L

3 library SYSLIETIME . LIE 23.3.15 15:06:50: global vanables
3 library SYSTASKIMFO.LIB 23.3.15 15:06:50; global variable

"\"\’i-‘l:-ll:ni“l:nle H |

4 m | b

[ Export variables of object I
AP0 data Entes

[ Ewport ztructure components

[¥ Export amay entries
¥ wihite access
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Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 Tags x |

[+ 251 [ ¢ B B

I Data

* Tag URI

The following dialog shows which importer type can be selected.

HMIStudio ot

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

Version Type

CODESYSZ sym wil. 1 Hierarchical
CODESYS2 sym_xml v1.0  Hierarchical

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] keep synchronized

Cancel

Importer Description

CODESYS2 sym v1.1 | Requires a.symfile.

Linear . . .
All variables will be displayed at the same level.

CODESYS2 sym v1.1 | Requires a.symfile.

Hierarchical . . . . : ; .
All variables will be displayed according to CODESYS V2 Hierarchical view.
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CODESYS V2 ETH

Importer Description

CODESYS2 sym_xml | Requires a.sym_xml file.
v1.0

Hierarchical All variables will be displayed according to CODESYS V2 Hierarchical view.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

Tags x
b = E T »] [ &s

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

S Tags X Protocols -
+ = E B ] [» % 2] 2 R [P+ search “TFi\tErby: Data ~ | Ttems used:6/10000 Protocol: Show all shuwautags o 5
Data Type Comment || Property Value
Modbus TCP:prot1 ~ Driver
4 ’ Container
ModilgodlcRon!\‘I‘?Edhuls(l-hased) e Model Madicon Modbus(1-based)
iolding Registers unsignedshor .
Holding Registers 2 unsignedShort . Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUS wesenedshort Arayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
E]:] Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
53 p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Toolbar item Description
Tags® x| Tags' x|
+ -3 @ 31 [ % 21 & + -4 @ 1 > % 2 5 R
Deta Type Con [ pata Type Con
CODESYS V3 ETHiprot2 CODESYS V3 ETH:prot2
“ Modd: CODESYS 5. Container “ Mok CODESYS 5. Container
4 Applcation Container 4 Applcation Container
4 PLC_PRG Container 4 PLCPRG Container
4 testArrayTag Array[L] : INT 4 testArayTag Array[11] £ INT
T 1] mr
I mr
2 NT
& mr
[ mr
[ T
16l mr
o mr
™
™
™
Taa1 DINT Tagl T
Tag2 DINT Tag2 T
Tag3 DINT Tag3 DT

P- Search

Exporting tag arrays

Searches tags in the dictionary basing on filter combo-
box item selected.

In CODESYS V2 program tag arrays are split into individual elements and one tag for each element is created. In the
following example one array with 10 elements.

»DeSys - array.pro
Edit Project Insert Extras

Online  Window  Help

T

(8| B@lnSSlg & |m|emw

PLC_PRE [PRG)

%y PLC_PRG (PRG-5T)
0001|PROGRAM PLC_PRG

Source download
5 e

S ratio
D atabase-connection
Macios

Configure spmbal file

-

By clearing Export array entries only one tag for each one array can be created.

(2 library SYSLIBTIME.LIE 27.
(2 library SYSTASKINFOLLIE 2

VAR
0003 Y¥_POS_P1 ARRAY [0.10] OF INT;
END_VAR r
- Set object [
Options =
3 arrap.pro oK I
Categary: B3 PouUs Cancel
Toad & Gave Er[E] PLC_PRG PRG) _I
User Information ¥ Dump symbal entries @ 1.10] OF INT)
Eg;i'tnp B2, Resources
Colors (] QL el (1 Global Varisbles
Directaries B~ ] fibrary AMALYZATION LIE § 2 a@
R B0 ey IECSFC.LID 27.7.05 ] . C VNSRS o
Passwords (23 library SYSLIBCALLBACK L| Wi W B0 e Sl

SO

B0, 1y

i ;Version=2

2 ;ProjectId=128702
a ;Checksum=0

4 ;Filesize=0

4| [}

¥ Export variables of object

[V Ewport data entries

¥ Export structure components

¥ Export anay entries se—

IV Wit access

15| PLC_PRG.Y_POS_I

¢l PLC_PRG.¥_POS_P1[E]:
17l PLC_PRG.¥_POS_P1[9]:

A A A S

146
148
150
152
154
156
158
1e0
162

s .rVersion:REAL:4:140:4:b:16#02000044
© PLC_PRG.Y_POS_PL:ARRAY [0..10] OF INT:4:144:22:b:16400000040
7| PLC_PRG.Y¥_POS_P1[0]:INT:4:144:2:b: 16400000040
s| PLC_PRG.Y_POS_E1[10]:INT:4:164:2:b:16400000040
5| PLC_PRG.¥_POS_P1[1]:

10| PLC_PRG.¥_POS_P1[2]:

11 PLC_PRG.¥_POS P1[3]:

=| PLC_PRG.Y¥_POS_P1[4]:

53| PLC_PRG.Y_FOS_F1[5]:
15| PLC_PRG.¥_POS_P1[6]:

P1[7]:

:2:b:16300000040
:2:b:16400000040
:2:b:16300000040
:2:b:16400000040
:2:b:16300000040
:2:b:16400000040
:2:b:16400000040
:2:b:16300000040
:2:b:16400000040
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Note: If Export array entries is selected, a tag for each element will be created and exported into the .sym
file. The entire tag list will be automatically imported into the Tag editor.
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CODESYS V2 ETH

»DeSys - array.pro !
Edit Project Insert Extras Online Window Help

Sl8] SlmlasEin (e

% PLC_PRG (PRG-ST)
0001|PROGRAM PLC_PRG
VAR

PLC_PRG [PRG)

Y_POS_P1: ARRAY [0..10] OF INT,;

Macros

EMD_VAR i
— Set object
Options -
] 3 anap.pio

Categary: B a POUs
Toad i Sove Er[Z] PLC_PRG (PRG)
User Information I Dum o et H

p symbol entries i
Ei‘;?&rlup E-52, Resaurces
Colors I Dump XML symbal ta (3 Blobal Variables
Directories
Log
Build
Pazewords Configure symbal file
5 d —_—

(220 Hibrary AMALYZATION.LIB 5.10.99 10:05:08 global variabh
@ library IECSFC.LIE 27.7.05 04:03:00: global variables

(220 library SYSLIBCALLBACK, LIB 27.7.05 04.03:00: global var
@ library SYSLIBTIME.LIB 27 7.05 04:03:00: global variables
(23 librany SYSTASKINFO LIE 2 ———

v [0..70] OF INT)

a‘ Ci\le st i st array_colla

O O O B OO o R L. PV VU O T

:Version=2

:Projectld=120356

:Checkaum=0

:Filesize=0
-rVersion:REAL:4:140:4:b: 16402000044

PLC_PRG.Y_POS_P1:ARRAY [0..10] OF INT:4:144:22:b:16400000040

1m o ow o om o

w oo

<1

n

V¥ Ewport variables of object
¥ Ewport data entries

¥ Ewport structure componergs

™ Ewport anay enties ——

¥ ‘wiite access

Note: When Export array entries has been cleared, only one tag is created and exported into the .sym file.
The array is not automatically imported in the Tag editor and tags need to be manually configured in Tag

editor.
7 1:Pagel r pmtocn\.sy Tags® x|
+ (=]~ v | & By W | >] |[CoDeSys ETHpmt1 Bl=l=
Name | Group | Driver Address |Commem | RW | Active
HPLC_PRGAY_POS_P1 CoDeSys ETHprot1 [DPLC_PRG/Y_POS P14 143 RAW fake Va
g A
CoDeSys ETH =)
CoDeSys ETH
Address Space Tag Name Offset
- =]
Local/Global Var | [PLc_PRG/Y_POS P1 | N
Sublndex Data Type Arraysize @ Q\Mﬂﬂa)f_ﬂ’"ﬂlﬁ!dm
B 10 28 38, A0 S8 B
o - short ] M 0 1 ;Versign=2
2 ;ProjedqtId=120356
Conversian 2 ;Checkgum=0
4 i 4 ;Filesize=0
[:

| tagname - |
fVersion
PLC_PRG/Y_POS

LIVersion:

RERL:4:140:4:b:16402000044
PLC_PRG.Y_P(!S_P'.DRR}!Y [0..10]|OF INT:4:144:22:b:16400000040

FLC_PRG/Y_POS_P1[10]
FLC_PRG/Y_POS_F1[1]
PLC_PRG/Y_POS_P1[2]

[Lx J[s

PLC_PRG/Y_POS_P1[3]
PLC_PRG/Y_POS_P14]
PIC. PRGAY POS P1MRI

short
short

—Tr

) ’ | J 148

150
false a 4 152
false n 4 154

All tag elements can be referenced in the editor using Tagindex in the Attach to Tag dialog.
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fieldl.value

Tag XForms

Source:
@ Tag () System () Widget ) Redpe

Tag: PLC_PRG/Y_POS_P1 k.
4 CoDeSys ETH:protl
PLC_PRG/Y_POS_P1

Lld

) Read Cnly (@ Read/Mirite () Write Cnly | Taglndex: 0

QK l ’ Cancel

e .l

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main
manual.

Codes supported by this communication driver:

Error Cause and action

Symbols file not present Check Symbol file and download again the PLC program.

“tag” not present in Symbols files Check if the Tag is present into the PLC project.

Time out on Acknoledge Controller didn’t send acknowledge.
Time out on last Acknoledge Controller didn’t sent last ack.

Time out on data reciving Controller does not reply with data.
Connection timeout Device not connected.
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CODESYS V2 SER

CODESYS V2 SER

The CODESYS V2 SER communication driver has been designed for serial communication with controllers based on
CODESYS V2.3.

Please note that changes in the controller protocol or hardware, which may interfere with the functionality of this driver,
may have occurred since this documentation was created. Therefore, always test and verify the functionality of the
application. To accommodate developments in the controller protocol and hardware, drivers are continuously updated.
Accordingly, always ensure that the latest driver is used in the application.

Limitations
Max block size is 1024 byte.

Protocol Editor Settings

Add (+) adriver in the Protocol editor and select the protocol called “CODESYS Serial” from the list of available
protocols.

CODESYS V2 SER x
Comm... OK
Alias ” ‘
BlockSize ” 128 ‘
Timeout (ms} ” 1000 :
Num of repeats || > ‘
PLC Models

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be added
as a prefix to each tag name imported for each network node

Block Size Enter the max block size supported by your controller (limitis 1024 )

Timeout The number of milliseconds between retries when communication fails

Num of repeats This parameter defines the number of times a certain message will be sent to the
controller before reporting the communication error status.

A value of 1 for the parameter “No of repeats” means that the panel will eventually
report the communication error status if the response to the first request packet is not
correct.

PLC Model Defines the byte order that will be used by the communication driver when sending

118 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element

Description

communication frames to the PLC

e

Comm Parameter Dialog S |
Port | comt -
Parity | none -
owite [1mo |
e |

N

Port

Serial port selection.

* COM1 is the PLC port.

e COM2 is PC/Printer port on panels with 2 serial ports or refers to the optional
plug-in module plugged in Slot 1/2 for panels with 1 serial port on-board.

e COMS refers to the optional plug-in module plugged in Slot 3/4 for panels with
1 serial port on-board.

Baudrate, Parity,
Data bits, Stop
bits

Communication parameters for the serial line.

CODESYS Software Settings

When creating the project in CODESYS, the option Download Symbol File (in Target Settings/General) must be

checked.
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Target Settings @

LConfiguration: EX0R/SITEK CoDeSps for JMobile'WCE PWCE AARM LM 31

Target Platform] Memory Layout  General | Netwark functionalit_l,l] Visualizalion]

1/0-Canfiguratian
[ Comfigurable

[ Mo address check

¥ Dowrload zymbal file I

r v PLC Browser [ Load boatproject automatically
¥ Trace
¥ Online Change r I N

[T Update unuzed 1/0s

Drefault | ] | Cahcel |

L

Note: CODESYS Serial communication driver supports the automatic symbol file (SDB) upload from the PLC;
0 any change in the tag offset due to new compilation of the PLC program does not require a symbol file re-
import. Tag file has to be re-imported only in case of tag rename or definition of new tags.

When the option Download symbol file is not available or not checked, the protocol can work only if the Projectld tag is
imported. Any change in the tag offset due to new compilation of the PLC program requires that symbol file is imported
again.

1:Pagel | Pratacols Tags* x|

+ = 4 T >1 [> 4 B §] R [P sewcn | Triter oy pata | Items used:273/10600 Protocol:/Show all

Data Type Tag name N Tag URI A
4 CORESYS V2 SSRuprt container
Projecttd unsignecint Projectid D7Projectid?PROI_ID?306 25 Aunsignedint

Standard Data Types

The following data types in the CODESY'S programming tool are considered standard data types by the import module:
BOOL
WORD
DWORD

INT

UINT

UDINT

DINT
STRING
REAL

TIME

DATE & TIME
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and 1-dimensional ARRAY of the types above.

The 64-bit data types LWORD, LINT and LREAL are not supported.

String length for a STRING variable in PLC should be max 80 characters. Declare a STRING variable either with a
specified size (str: STRING(35)) or default size (str: STRING) which is 80 characters.

Tag Conversion

Conversion to be applied to the tag.

Conversion

inv,swap2

Depending on data type selected, the list Allowed shows one or more conversion types.

Value

Allowed Configured
BCD Inw bits
AB->BA = |ABCD->CDAB
ABCD-=CDAB -
ABCDEFGH-=GHEFCDAE
Inv bits e

B

| Cancel | [ K ]

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
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Value

Description

ABC...NOP ->

OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from 0 to 9)

Example:

23 — 17 (in decimal format)
0001 0111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Tag Array

Tag Arrays are split into individual elements and one Tag for each element is created. The figure below shows an
example of one Array with 10 elements

_ _
P =

Edit Project Insert Extras Online  Window Help

L= el e e A e

W, PLC_PRG (PRG-ST)

PLC_PRG [PRGI 0001|PROGRAM PLC_PRG
0002/VAR
000 Y_POS_P1: ARRAY [0.10] OF INT;

0004 END_VAR
= Set object attributes
Options -
3 anaypro
Categoy
Load & Save
User Information r_PDS_P1 [ARRAY [0.10] OF INT)

Macios

¥ Dump symbol entries | | |
B 32, Resources
I Dump XML symbol ta (23 Global Variables
(23 lbrary AMALYZATION LIE
(21 ibray IECSFC.LIE 27.7.05
Configure symbal fie (21 ibray SYSLIBCALLEACK L|
" (23 lbray SYSLIBTIME LIB 27
(23 lbray SYSTASKINFO.LIE 2

6 G\ i e st \array SYM
200,00, 30

==
0k
-3 PoUs
|| &g rLc_rré FRE) ﬂ
; -
41

1., 50 50,

€ PLC_FRG.Y POS_P1:ARRAY [0..10] OF INT:4:144:22:b:16#00000040
7| BLC_FRG.Y POS P1[0]:INT:4:144:2 16400000040
S| PLC_PRG.Y POS _P1[10]:II 6400000040
3 PLC_PRG.Y_POS P1[1]:INT:4: B 400000040
20l PLC PRG.Y POS _P1[2]:INT:4:148:2 16400000040
2l PLC PRG.Y POS_P1[3]:INT:4:150:2 16400000040
2| PLC_FRG.Y_POS_P1[4]:INT:4:152:2 16400000040
23l PLC PRG.Y POS_P1[S]:INT:4: B 400000040
14| PLC PRG.Y POS_P1[6]:INT
15| PLC PRG.Y POS _P1([7]:INT:4:158:2
< m 1| PLC_FRG.Y_POS_P1([8]:INT:4:160:2

400000040
16400000040
16400000040
17| PLC_PRG.Y_POS_P1[9]:INT:4:162:2:b:16400000040

|| ¥ Export vaiiables of object

W Export data entries

v wiite accass

¥ Export stiucture components
W Export array ertries
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Note: When “Export array entries” is set, a tag for each element is created and exported into the SYM file. The
entire tag list is automatically imported into Tag Editor.

The amount of tags can be reduced and only one Tag for each one array can be created by removing the checkbox
“Export array entries”, see figure below.
LRI . .. W . —

Edit Project Insert Extras Online  Window Help
2|6 1] e e [ e 8

&y PLC_PRG (PRG-ST)

PLC_PRG (PRG) 0001|PROGRAM PLC_PRG
VAR
0003 Y_POS_P1: ARRAY [0.10] OF INT;
- N
END_VAR Set object attributes [
opens -
3 anappro i3 |
B 63 PoUs —
Loadt Save 1 B P.LE—FHB [PRE) e |
User Infamation ¥ Dump symbal v_FO [0.10]OF INT)
ip symbil entries

[E)g‘;ifmp E-$2, Resources
iy I Dump XML symbiol ta (22 Global Varisbles
Direclories (23 Horary AMALYZATIOM.LIB 5.10.99 10:05:06; global wariabl
'é“uﬁ A (2 lirary IECSFCLIB 27.7.05 04:03.00: global wariables
Passwords Configue symbol file (23 Horary $YSLIBCALLEACK, LI 27.7.05 04.03.00; global vari

nioad —— (2 lirary SYSLIBTIME.LIB 27.7.05 04:03:00: global varisbles

(3 fbrary SYSTASKINFOLLIE e e :f<°"wm
Macios
T T O RO < D RO PO I

1 ;Version=2

2 ;ProjectId=120356

;Checksum=0

iFilesize=0

rVersion:REAL:4:140:4:b:16402000044

‘ € PLC_PRG.Y POS_P1:RRRRY ([0..10] OF INT:4:144:22:b:16#00000040

a

s

< i v

¥ Export variables of object
|| ¥ Export data entries

[V Export stucture componenfs

I~ Export aray entries =———
¥ ‘it access

Note: When “Export array entries” is not set, only one tag is created and exported into the SYM file. The Array
will not be automatically imported in Tag Editor and Tags need to be manually configured in Tag Editor

1:Pagel | pmtmlsy' Tags™ x|

+[=]A v | & B M| >] |[CoDeSys ETHprt1 -8 3
Name | Group | Driver | Address [Comment [ RW [ Adive
»|PLC_PRG/Y_POS_P1 CoDeSys ETHprot1 [TPLC_PRG/Y_POS P1__4 T4) RAW false V2
s
CoDeSys ETH [
CoDeSys ETH
Address Space Tag Name Offset
LocalfGlobal Var = | | PLC_PRG/Y_POS_P1 194 =
sublnde: | Data Type Arraysize ® C i array_collapsed|
r O e300 20, 30 48 B0 80
o short [ ha I 1 ;Versidn=2
2 ;Projeqrld=120356
Conversion 2 ;Checkqum=0
() Fr———————— 4 ;Filesjze=0
— s .rVers¥on:REAL:4:140:4:b:16£02000044 =
e & c[Frc_ere._ros_pilfareay [0..107]oF mnT:4:122:22:n:16200000040 1
[ tegname < | 7 ¥
11 JrVersion
PLC_PRG/Y_POS_P1[0] s
PLC_PRG/Y_POS_P1[10] 10
PLC_PRG/Y_POS_P1[1] oK C . . |J
PLC_PRG/Y_POS_P1[2] 148
PLC_PRG/Y_POS_P1[3] “ Tk L T 150
PLC_PRG/Y_POS_P1}4] short false [] 4 152
PIC PRG/Y POS PIISI shart falsa ] 4 154

All Tag elements can be referenced in the editor using “Tagindex” in the “Attach to Tag” dialog
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fieldl.value

Tag Scale ¥Forms

Source:

@ Tag () System (O) Widget () Redpe

Tag: |PLC_PRG,‘Y_POS_1 ‘ ‘ A,

4 CODESYS V2 SER:protl
PLC_PRG/Y_POS_1

@ Read Only ) Read/Write () Write Only TagIndex: 0 =

[ Ok H Cancel l

L 4

Aliasing Tag Names in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”.

Note: An Aliasing tag name is only available when tags can be imported. Tags which are added manually in
o the Tag Editor do not need to have the Alias prefix in the tag name.
The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
modify the Alias string after the tag import has been completed, there will be no effect on the names already
present in the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Tag Import
When configuring PLC using the manufacturer’s configuration software, make sure to enable Symbol file creation (file

with .SYM extension). It can be done under the CODESYS programming software, by selecting “Project\Option\Symbol
configuration” and mark the check box “Dump symbol entries” as shown in the picture below.
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-
Cptions | P |
Category:

Load & Save v 1

gs?' Information ¥ Dump symbol entries Set object attributes |i
[Lul}

Desktop urnp symbal table
Colors
Directories
Laog

Build
Passwords Configure symbal file ...
Source download _—
Symbal configuration
D atabase-connection
Macros

< n 3

[V Export varables of object
#port data entries

2 Ex=port structure components

v Export aray entries

IV ‘irite access

Note: Click then on the “Configure symbol file...” button and make sure the “Export variables of object” check
box is marked as shown in the following picture. We recommend to un-check the check box and mark it again
to be sure about the proper settings.

Select the driver in the Studio tag editor and click on the “Import tag” button to start the importer.

-, ProjectView o x 1:Pagel Protocal: T:
ol il 7 age r rof ocos/ [ags x|
2 + = £ AV + = 4 T o] [ 4 2] &1 R [P search T riter by:|pata
% ~ [ projectl P - —
E @ Project properties & ype Tagname TagURI  Dictionary
= CODESYS V2 SER:protl .
v | pages Model: Intel il 1
- E Unified

- ~ [ Normal HMIStudio =
3 w1 Pagel
a8 I,:a Dialog o Multiple tag importers are available for this protocol. Please select the importer type and continue.
g 7 Templates
@ ~ | Configuration Version Type
E Q Protocols
o = Linear
3 v 2l T
E =
2 =4 Indexed Tag Set CODESYS2 sym v1.0 Hierarchical

B Trends

@ Reports CODESYS2 sym_yml v1.0  Hierarchical

é Alarms Tag Editor exported xml 1.1 General

E Events Buffer
T scheduler

@ MultiLanguage
BB Screen Saver
Qq Database Links

E Dats transfers
Watched dictionary file:
> 4R Interfaces Y

> 1 Security | | E

¥ Recipe [] Keep synchronized

o s Lo 1]
> | Keypads

Once the importer has been selected, locate the symbol file and click Open.
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The tags present in the exported document are listed in the tag dictionary from where they can be directly added to the

project using the add tags button as shown in the following figure.

[l

Communication Status

memonytype | amayindex.subin... | index | datatype | amay amaysize

MWDo 8 0 string-16 true 16

ARRAY_WORD[1] MWDo 0 0 unsignedShort false i}
ARRAY_WORD[Z] MWD 1 0 unsignedShort false 1}
ARRAY_WORD[3] MWO 2 0 unsignedShort false ]
ARRAY_WORD[4] MWDo 3 0 unsignedShort falze i}
MDW2 MDO 2 0 unsignedint false ]
MDW3 Moo 3 0 unsignedint false 1}

The current communication status can be displayed using the dedicated system variables. Please refer to the User

Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error

Notes

Symbol file not present

Check Symbol file and download again the PLC program

“tag” not present in Symbol file

Check if the Tag is present in the PLC project

Time out on Acknowledge

Controller didn’'t send acknowledge

Time out on last Acknoledge

Controller didn’t send last acknowledge

Time out on data receiving

Controlled does not reply with data

Connection timeout
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Device not connected
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CODESYS V3 ETH

The CODESYS V3 ETH communication driver supports communication thought Ethernet connection with controllers
based on the CODESY'S V3 PLC software by the company 3S.

Note: To accommodate developments in the controller protocol and hardware, drivers are continuously
0 updated. Make sure the latest driver is used in the application.

Note: Changes in the controller protocol or hardware may have occurred since this documentation was
0 created. This may interfere with the functionality of this driver. Therefore, always test and verify the
functionality of the application.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

CODESYS V3 ETH x
[JPLC Network
s || | Cancel
Protocol TCP b
IP address || o . 0 . 0 . 0 |

Timeout (ms) || 1000 | =

‘Wariable list count

PLC Models

CODESYS 3

Schneider

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be added as a
prefix to each tag name imported for each network node.

Protocol Select between TCP and UDP protocol type.

IP Ethernet IP address of the controller
address

Variable Variable List is the best method to achieve higher performance in the CODESYS V3
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CODESYS V3 ETH

Element Description

list count | communication protocol, as it allows requesting multiple data items in a single protocol
session.
Since some implementations of CODESYS V3 at runtime have a limited number of Variable
Lists that can be allocated, this parameter allows you to set the maximum number of Variable
Lists the communication driver tries to create in the PLC.

PLC Byte order that will be used by the communication driver when sending communication

Model frames to the PLC.

Timeout Number of milliseconds between retries when communication fails.

PLC Enable access to multiple networked controllers. For every controller (slave) set the proper

Network option.

CODESYS V3 ETH *

PLC Metwork Alias ” | Cancel

Alias Protocol Tcp -

Protocol IP address ” 0 . 0 [ |

Timeout (ms) 1000 -
Variable list count EE

PLC Models
CODESYS 3

PLC Models Schneider

IP address.

Timeout (ms)

GlEIR] Tn

Wariable list count

Schneider

Slaves Add

Slave Id Model Alias

Note: Refer to the controller documentation to verify required values for the parameters Full node address or
0 Variable list count.

Tag Import

Exporting Tags from PLC

When creating the project using CODESYS V3, properly configure the symbol file to contain the required variables.

1. To add the Symbol configuration in CODESYS V3 project, right click on the Application item from the project tree,
then into the context menu select Add Object > Symbol configuration. The symbol configuration item will be added
to the project tree.
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Devices v I X
=5 Lintitled? B3
= -'. Device
=Bl PLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
3 :|Symtml Configuration
= @ Task Configuration
= siﬁs MainTask
H pLC_PRG

2. Double click on Symbol configuration item, then click on "Build" button.
B8 Symbol Configuration x
View v‘@ Build [ Settings -

-
1Execute "Build" command to be able to select variables (you need an errar-free build).

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

Symbols  Access Rights Maximal  Attribute Type Members  Comment

3. Symbol configuration item contains a list of all the variables available into the CODESYS V3 project, single
variables or groups of variables can be selected by checking the corresponding item in the list.
=2 Symbol Configuration X

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

Symbuols Access Rights  Maximal ~ Attribute Type Members  Comment
=7 Constants
[ # CompilerVersion
[7] # RuntimeVersion
= GVL
# MyVARGlobali
# MyVARGlobal2
=[] IoConfig_Globals
[] # nloConfigTaskMapCount
[] 4 ploConfigTaskMap
= PLC_PRG
# myVAR1
[ # myvaR2
# myVAR3
+-[O {} BPLog
+-[] {} lecvariccessLibrary

g

WERSION Does the target support an FPU
WERSION Does the target support an FPU

&

INT
INT

L&

DINT
POINTER TO IoConfigTaskMap

INT
BOOL
REAL

FLE & &L

4. After the symbols have been configured, download the project or use the Generate code function (Build >
Generate code) to create an .xml file containing all the variables read to be imported in the Tag Editor.

Note: GVL global variables are listed in Symbols Configuration only if they are used in PLC program.
o To always list global variables right click on GVL and select "Properties”. From "Build" tab check "Link Always
option.
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-
Properties - GVL [Device: PLC Logic: Application]

E)

[] Bxclude from build

[] Bxternal implementation
{Late link in the runtime system)

[] Enable system call
Link Always

Compiler defines:

| Commen | Link To File | Access control | Network properties | Build

J |

Cancel

J

Apply

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

?’Ta!r:'x

|+ - % @ el 4 a5

I Data Tag URI
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The following dialog shows which importer type can be selected.

HMI5tudio X

o Multiple tag importers are available for this protocol. Please select the importer type and continue.

Version Type

CODESYS3 xml w1.0 Hierarchical

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description

CODESYS3 xml v1.0 Requires an .xml file.

Linear , . .
All variables will be displayed at the same level.

CODESYS3 xml v1.0 Requires an .xml file.

Hierarchical , . , . . . .
All variables will be displayed according to CODESYS V3 Hierarchical view.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7 e %]
EEEEYEEINEEE

o

I Data ag LIRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.
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o Tags X Protocols

-

= =g B 3] [» % 2 B8] R [P+ search | Tritter by: Data ~ | Items used:6/10000 Protocol: Show all Show all tags L |
Data Type || Property Value
Modbus TCP:prot1 . ¥ Driver
4 -
Model: Modicon Modbus{1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort K
Holding Registers 2 unsignedShort F— Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
B Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

+4 Update Tag(s).
BE
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
7 Tags® X 7 Tags® x
+ = 4@ 1 [ & o & + =3 D 31 [> 4 o & B
4 Hodds Comeore s Contaner * i covera s Container
4 Appiication Container 4 Application Container
P e *  E—— R
I o] INT
a1 T
e] mT
3 NT
“ INT
[s1 mT
el INT
il INT
€] NT
=l T
[10] INT
P- Search T Fiterby: [Tagname  + Searches tags in the dictionary basing on filter combo-

box item selected.

Adding an alias name to a protocol

Tag names must be unique at project level, however, the same tag names might need to be used for different controller
nodes (for example when the HMI device is connected to two devices running the same application).

When creating a protocol you can add an alias name that will be added to tag names imported for this protocol.

In the example, the connection to a certain controller is assigned the name Node1. When tags are imported for this
node, all tag names will have the prefix Node1 making each of them unique at the network/project level.
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7 1:Pagel T prm:ocoly7 Tags® x|

+ — A v| X B W | >]|[Modbus TCPprti - |&]
MName | Group | Diriver | Address |Commer11
raiciis . Tam  Veisisibin wdil Mslea T3 e g el Bl
Phoiiis i e B Welia T g e
| e i e IR W Welaa T e 11 el i
_hg.. L e i elles T T e A il s
- T Bl L Bl B TR HE Welies T el I g Bt
o i R W Welaa T e R e & el
| L T e " Wales T T e B el
| *|Node 1/ Water_level LRSS NN oy TP 1 10 0unsigfedShort |
s — —— ™y
MNetwork M
(71 Node id as defined in impart file
@ Select Network node id
Slave Id Model Alias
[ TR A MNodel
[ TR A MNode2
<
——
BRI
tagname | mef!
H Water_level
— ok | [ cancel
LT (T T .
V- g - h - — — — )
n o ELrtEiee Al ] S | e i AL e
LN = LU 1 I [ ] i
a laesp  beeihodug L L1 A  § m”."]ﬂ‘ e
|| f VI LN H (LT ] i

Note: Aliasing tag names is only available for imported tags. Tags added manually in the Tag Editor cannot
e have the Alias prefix in the tag name.
The Alias string is attached at the time of tag import. If you modify the Alias string after the tag import has been
completed, there will be no effect on names already present in the dictionary. When the Alias string is changed
and tags are re-imported, all tags will be re-imported with the new prefix string.

Data Types

The import module supports variables of standard data types and user defined data types.
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Supported e BOOL
data types e INT

o SINT
e UINT
» UDINT
e DINT
» STRING*
 REAL
 LREAL
 BYTE
e ULINT
e LINT

and 1-dimensional ARRAY of the types above. See "Programming concepts" section in the main
manual.

Note *: String length for a STRING variable in PLC should be max 80 characters. Declare
a STRING variable either with a specified size (str: STRING(35) or default size (str:
STRING) which is 80 characters.

Unsupported e LWORD
data types e LINT

Tag conversion

Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv hits
AB->BA = |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH->GHEFCDAB
Inv bits P
S
[ Cancel ] [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
BN

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from 0 to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.
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Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target

controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP

PLC operation

0.0.0.0

Communication with the controller is stopped, no request frames are generated
anymore.

Different from
0.0.0.0

Itis interpreted as node IP override and the target IP address is replaced runtime
with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP

variable.

0 Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

CODESYSV3IETH

CODESYS V3 ETH

>

memType Data type Arraysize
| Mode override IP v| | BYTE[] v| 4
Conversion Tag name

| |

Cancel Apply Help

Application Status

The protocol provides the special data type Application Status which allows you to check or change the applications

status.

RS

136

Functionality available only if supported by the CODESYS device
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The tags pointing to Application Status must contains into field "Tag name" the name of the PLC application (frequently
the default name is "Application")

If the HMI device is connected to a network with more than one controller node, each node has its own Application Status
variable.

CODESYSV3IETH >
CODESYS W3 ETH
memType Data type
| Application Status vl | BYTE v |
Conversion Tag name
| +/- | Application
Cancel Apply Help

Application Status Description

0 RUNNING

1 STOPPED

2 HALTED ON BreakPoint

6 Itis not possible to write 2 as new status

251 Reboot CODESYS device
252 Shutdown CODESYS
253 Reset ORIGIN

254 Reset COLD

255 Reset WARM

Communication Status

Current communication status can be displayed using System Variables. See "System Variables" section in the main
manual.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 1 37



Control Techniques Modbus TCP

Control Techniques Modbus TCP

Control Techniques Unidrive M Series are using Modbus TCP protocol where the device id should be always set to 0 or
255. This communication protocol is known as Control Techniques Modbus TCP. The HMI protocol identifies Control
Techniques Modbus TCP devices using their IP addresses

You should take note of these addresses as you assign them because you will need them later in the set-up phase of the
user interface application. The HMI protocol can be set to access to a different menu range

Different physical media, gateways, routers and hubs can be used in the communication network. Also, other devices
can independently make simultaneous use of the network. However, it is important to ensure that the traffic generated by
these devices does not degrade the communication speed (round-trip time) to an unacceptable level.

The implementation of the protocol operates as a Modbus TCP client only.
The HMI Control Techniques Modbus TCP protocol uses the standard port number 502 as the destination port.

The HMI Control Techniques Modbus TCP protocol supports the standard commonly referred as “Ethernet I1”.

Protocol Editor Settings

Add (+) a new driver in the Protocol editor and select the protocol called “Control Techniques Modbus TCP” from the list
of available protocols.

The driver configuration dialog is shown in figure.

Control Techniques Modbus TCP 4
[ ]PLC Metwark
Alas | Cancel
IP address | 0 .0 .0 .0
1l 502
Modbus Mode Standard -
Timeout {m=}) | 2000
PLC Models
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Element

Description

Alias Name to be used to identify nodes in network configurations. The name will be added as a
prefix to each tag name imported for each network node
IP Ethernet IP address of the controller
address
Port Port number used by the Modbus TCP driver; the default value can be changed when the
communication goes through routers or Internet gateways where the default port number is
already in use
Modbus This parameter define the communication protocol used and needs to be set in according
Mode with the setting made on the drive (parameter S.15.013). Modified mode is provided to allow
register numbers up to 255 to be addressed. If any menus with numbers above 63 should
contain more than 99 parameters, then these parameters cannot be accessed via Modbus.
Protocol Register address
Standard (menu number * 100) + parameter number - 1
where menu number < 162 and parameter number <99
Modified (menu number * 256) + parameter number — 1
where menu number < 63 and parameter number < 255
Timeout Defines the time inserted by the protocol between two retries of the same message in case of
(ms) missing response from the server device. Value is expressed in milliseconds.
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Element Description

PLC Selection of device models that may affect operation of the protocol.

Models . .
Currently only one model is available

PLC The protocol allows the connection of multiple controllers to one operator panel. To set-up
Network multiple connections, check “PLC network” checkbox and enter IP Address for all controllers.

PLC Network OK
o ot |
as Control Techniques Modbus TCP >
IP addresg
Port
0 Aligs || | Cancel
Modbus M
e P address ||u.u.u.1|
Ti t
imeout (r Part 0z |
PLC Mod
= Modbus Mode E— -
Timeout (ms) || 2000 |
PLC Models
default
Slaves
Slave Id

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The error codes supported by this communication driver are:

Error Notes

No response Returned when a request is not replied within the specified timeout period; ensure
the controller is connected and properly configured to get network access

Incorrect node The panel did receive from the controller a response with invalid node address
address in
response
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Error Notes

The received The panel did receive from the controller a response with invalid format
message too
short

Incorrect writing Controller did not accept write request; ensure the data programmed in the project
data acknowledge | are consistent with the controller resources
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Delta Modbus RTU

Delta Modbus RTU communication driver has been designed to connect HMI devices to Delta PLC through Serial
connection.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

[ Detta Modbus RTU |
[] PLC Network | comm... | [ ok |
Alias |
Node ID E
Timeout(ms} 1000 =
delay E
Num of repests 2
Transmission Mode [RTU ,]
PLC Models
X

142 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix
to each tag name imported for each network node.

Node ID Serial node associated to the PLC.

Timeout (ms)

Time delay in milliseconds between two retries in case of missing response from the
server device.

delay

Time delay in milliseconds between the end of the last received frame and the starting
of a new request. If set to 0, the new request will be issued as soon as the internal
system is able to reschedule it.

Num of repeats

Number of times a certain message will be sent to the controller before reporting the
communication error status.

When set to 1 the panel will report the communication error if the response to the first
request packet is not correct.

Transmission
Mode

¢ RTU: use RTU mode
¢ ASCII: use ASCIl mode

Note: When PLC network is active, all nodes will be configured with the
0 same Transmission Mode.

PLC Models

PLC model available:

« DELTADVP-PLC
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Element Description

PLC Network IP address for all controllers in multiple connections. PLC Network must be selected to
enable multiple connections.

Delta Modbus RTU &
PLC Netwark oK
Alias ’7
Node I ,_17| rDelta Meodbus RTU \
Timeout{ms) ,Wi Z ]
delay ’07| Alias ,7
Num of repeats |‘7| Node ID |17
Transmission Mode  [gry - Timeout(ms} [0
PLC Models delay N
R EET———— R -
PLC Models
Slaves
Slave Id Model Alias
Comm... If clicked displays the communication parameters setup dialog.

r W
Comm Parameter Dialog M

Port [ com’ v]
Baudrate [HIEI}I] - ]
Parity [ none - ]
Data bits [ 2 ,]
Stop bits [ 1 ,]
Mode [ R5-485 ,]
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Element Description

Element

Parameter

Port

Serial port selection.

e COM1: On-board port

¢ COM2: Optional Plug-in module plugged
on slot#1 or slot#2

¢ COM3: Optional Plug-in module plugged
on slot#3 or slot#4

Baudrate, Parity, Data Bits,
Stop bits

Serial line parameters.

Mode

Tag Editor Settings

In Tag Editor select Delta Modbus RTU protocol.

Serial port mode. Available modes:

* RS-232.
¢ RS-485 (2 wires).
¢ RS-422 (4 wires).

Add a tag using [+] button. Tag setting can be defined using the following dialog:

i N
Delta Modbus RTU [
Delta Modbus RTU |
Memory Type Offset
Input - 0 = i]
Data Type Conversion
boalean - ] +-
o) (e ] [ o
L
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Element Description
_IM;F:‘;O"V Memory Type Description
Input Xresources. Corresponding to internal digital Input
point.
Output Y resources. Corresponding to internal digital Output
point.
Auxiliary Relay M resources. Corresponding to PLC internal memory.
Step Relay S resources.
Timer Contact T resources.
Counter Contact C resources.
Timer Value TV resources.
Counter Value CV resources.
Counter 32bit Value CV32 resources.
Data Register D resources.
Node Override ID see Special Data Types for mode details
Offset Starting address for the Tag. The possible range depend on PLC model selected.
Subindex This allows resource offset selection depending on the selected data type.
Data Type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ...
32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
uint64 64-bit data 0...1.8e19
float IEEE single-precision 32-bit floating 1.17e-38 ...
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Element Description

Data Type Memory Space Limits
point type 3.4e38

double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308

string Array of elements containing character code defined by
selected encoding

binary Arbitrary binary data

Note: to define arrays. select one of Data Type format followed by square
e brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv, swap2 Allowed Configured
BCD Inv bits
AB-:=BA == | ABCD->CDAB
ABCD-=>CDAB -
ABCDEFGH-=GHEFCDAE
Inv bits e
gl
| Cancel | [ OK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.
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Element Description
Value Description
Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
>

GHEFCDAB | Example: _ _
32FCFF54 — 54FFFC32 (in hexadecimal format)

855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.
>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
0001 0111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.
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Node Override ID

The protocol provides the special data type Node Override ID which allows you to change the node ID of the slave at
runtime. This memory type is an unsigned byte.

The node Override ID is initialized with the value of the node ID specified in the project at programming time.

g::fri de ID Modbus operation

0 Communication with the controller is stopped. In case of write operation, the request will be
transmitted without waiting for a reply.

1to 254 Itis interpreted as the value of the new node ID and is replaced for runtime operation.

255 Communication with the controller is stopped; no request messages are generated.

0 Note: Node Override ID value assigned at runtime is retained through power cycles.

Delta Modbus RTU [
Delta Modbus RTU
Memory Type Offset
Mode QOverride ID - 0 = ]
Data Type Conversion
unsignedByte - 0 -
QK ] [ Cancel Apply
Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags =
+ »] ip
Data * Tag URI
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The following dialog shows which importer type can be selected.

HMI5tudio

o Multiple taqg impaorters are available for this protocol. Please select the importer type and continue.

Pt

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Type Description
DELTA PLC v1.0 Requires a .csv file.
Linear

All variables will be displayed at the same level.

Tag Editor exported

xml appropriate button.

Select this importer to read a generic XML file exported from Tag Editor by

7 s x|

+ = % B ] [ %] E
Data . ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all

tags" check box is selected.
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Tags x| Protocols |

-

= =3 @ 3] [» % B 2] R [P~ search = | Tems used:6/10000 Protocal: Show all Show altags B3 T
Data Type ~ | | Property Value
Modbus TCP:prot1 . “ Driver
a
Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Prubucul Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 1]
MRTUS wesgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description

23

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

R

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags" x| Tags' x|
+ =4 @ °1 [ 8 5] & + -4 @ >1 [ % 0] 5 R
Data Type Con || Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
“ Modd: CODESYS 5. Container “ Mok CODESYS 5. Container
4 Application Contziner 4 Appiication Container
4 PLCPRG Container 4 PLC_PRG Container
4 testArrayTag Array[L] : INT 4 testArayTag Array[11] £ INT
[ T
[ T
2 INT
€] T
[ INT
[s] INT
[6] T
7| T
[8 NT
B T
[10] T
Teal DINT Tagl DINT
Tag2 DINT Tag2 oT
Tog3 DINT Tag3 DINT

P- Search

Searches tags in the dictionary basing on filter combo-

box item selected.
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Direct Serial

Direct Serial

Direct Serial communication driver is a generic protocol that allows low level access to serial functions.

Using this protocol the application itself can realize some serial based protocol (RS-232/485/422) without requirement

for a development of a dedicated protocol.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.

2. Toadd adriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Direct Serial

Cornrn. ..

Ok

Fx Token Prefix |

Cancel

Fx Token Suffx |

Token Gap | 0

Tx Token Prefix |

Tx Token Suffo: |

[] Hexadecimal Tokens

Token Queue Size | 100

ConnectAtPowerlp

PLC Models

default
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Element

Description

Rx Token Prefix

Indicates the prefix for read token, as string specified by hexadecimal characters.

Rx Token Suffix

Indicates the suffix for read token, as string specified by hexadecimal characters.

Token Gap

Indicates the period between tokens, in milliseconds.

Tx Token Prefix

Indicates the prefix for sent token, as string specified by hexadecimal characters.

Tx Token Suffix

Indicates the suffix for sent token, as string specified by hexadecimal characters.

Hexadecimal
Tokens

checked = tokens are in hexadecimal

not checked = tokens are not in hexadecimal

Token Queue Size

Indicates the number of tokens in the queue, as an integer value from 1 to 10000 (default: 100)

These parameters are determining the behavior of the driver during RX and TX operations, as defined in next
0 paragraphs. In addition the standard communication parameters are available.

All protocols parameters can be overwritten at runtime using the appropriate memory types, so the complete
e setup can be achieved during runtime using Tags. Settings using memory types are saved to permanent

storage using standard procedures. The “Serial Done” memory type is used in order that all set parameters

are transferred to usage at once. If any of the serial parameter is changed the serial driver is re-programmed.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: anew line is added.

2. Select Direct Serial from the protocol list: tag definition dialog is displayed.

-

Direct Senal

=

Direct Serial

Memory Type node Data Type

Token To Send - string -
Arraysize Conversion

0 _H'_

oK ] I Cancel Apply Help
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Element Description
Memory Name Datatype Description
Type
Token To Send string Write only. Writing on this memory type sends the
given string to communication.
Token Received string Read only. Reading from this memory type gets
the front token from the receiving queue.
Length of Token Received | unsignedint Read only. Returns the length in bytes of the front
token from the receiving queue.
Tokens Available unsignedint Read only. Gives the number of tokens in the
receiving queue.
Token Acknowledge boolean Write only. Writing to this memory type removes
the front token from the receiving queue.
Serial Baudrate unsignedint Overrides serial baudrate parameter.
Serial Bits unsignedByte Overrides serial bits parameter.
Serial Stop Bits unsignedByte Overrides serial stop bit parameter.
Serial Parity unsignedByte Overrides serial parity parameter.
Serial Mode unsignedByte (R/W) Overrides serial mode parameter. Valued
admitted are:
Value Description
0 RS-232 mode
1 RS-485 mode
2 RS-422 mode (or RS-485 Full
Duplex)
Rx Token Prefix string Overrides protocol parameters. Check "Protocol
Editor Settings" from details.
Rx Token Suffix string
Token Gap unsignedint
Tx Token Prefix string
Tx Token Suffix string
Hexadecimal Tokens boolean
Token Queue Size unsignedint
Connect boolean (R/W) reports serial port status
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Element Description

Name Datatype Description

Value Description

0 Serial port not connected

1 Serial port connected

Note: this variable can be used in write to "force"
status of serial port manually.

Serial Done boolean Writing to this memory type transfers all new
values written in the other tags to protocol
parameters, and to permanent storage.

Data Type | pata Type Memory Space Limits
boolean 1-bit data 0..1
unsignedByte 8-bit data 0...255
unsignedint 32-bit data 0...4.2e9
string Array of elements containing character code defined by selected
encoding

0 Note: to define arrays. select one of Data Type format followed by square brackets like “byte
[, “short[]”...
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Element Description

Arraysize  In case of array tag, this property represents the number of array elements.

string tag.

bytes.

* In case of string tag, this property represents the maximum number of bytes available in the

Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8
or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2

Conversion | Conversion to be applied to the tag.

Conversion

inv,swap2

Value

Allowed Configured
BCD Inv bits
AB-=BA =4 |aBcD-»cCDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits ,

LT

| Cancel | [ K ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->

swap4: Swap bytes in a double word.
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Element Description

Value Description

GHEFCDAB Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in a long word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bed: Separate byte in two nibbles, read them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 = 1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Implementation Details

Receiving algorithm
The protocol applies a separate thread that receives the characters from specified serial port.
When tokens (substrings) are identified they are put into the receiving queue (as strings).

Both ASCII and binary mode are available. When binary data can be present into receiving stream the Hexadecimal
Tokens parameter can be set. In this case tokens are stored in queue using hex string coding (each byte is stored using
two chars representing the hex value 0 to F). When defining the tags used to read tokens the appropriate string length
should be computed considering the binary mode.

The Token Queue Size parameter specifies the maximum number of tokens saved into the queue. When the queue
becomes full the oldest token is discarded.

The token identification is as follows:
« ifthe parameters specify a rx-prefix all characters before detecting the prefix are ignored

« if protocol specifies a rx-suffix it is used to detect the token end
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« if rx-suffix is specified the parameter 'gap' specifies the timeout after which the token receiving is restarted

« if rx-suffix is not specified the parameter gap specifies the timeout that terminates the token (anything received up
to this interval). If within this time the rx-prefix is detected again the token is ended and stored and reception of a
new token is started

In summary we can have four combinations:
a. No rx-prefix and rx-suffix: the incoming stream is divided in tokens according to gap detection

b. Rx-prefix specified but no suffix: all the received chars before prefix are ignored. All the chars after prefix are
stored in a token till the gap detection

c. Rx-prefix and Rx-suffix specified: all the chars between prefix and suffix are stored in a token. All the chars
received before prefix or after suffix till the gap detection or till a new prefix are ignored

d. Rx-suffix specified but not RX-prefix: all the chars received till suffix are stored in a token. All the chars received
after suffix till the gap detection are ignored

The rx-prefix and rx-suffix parameters are specified as hex strings, so any characters can be specified (like DLE STX CR
LF etc...). i.e. to define the string “STR” as prefix the string “5635452” must be used.

Before putting string to the receiving queue the prefix and suffix are removed (only 'payload' saved).

Transmission algorithm

The strings to be transmitted are prepared adding the “Tx-prefix” in front and the “Tx-suffix” in the end, if defined. Then
the whole string is transmitted immediately.

Interface to user project

Reading a tag defined as Token Received gets the front string from the queue. If there are no new tokens an empty
string is returned.

Reading a tag defined as Length of Token Received gets the length in bytes of the token.
Reading a tag defined as Tokens Available gets the number of tokens currently stored in the queue.

Writing to a tag defined as Token Acknowledge removes the token from queue and makes available the next token if
present.

Writing to a tag defined as Token To Send means immediate sending, without any queue used.

JavaScript Interface

Beside Tag interface the user can access the protocol via JavaScript.

Although defined Tags can be accesses by JavaScript too, JavaScript can access directly to a Command interface
implemented in protocol. This interface does not require the definition of Tags and is direct to protocol resulting in more
efficiency.

This interface provides the access to token queue and sending function. The following commands are supported:
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Command Description

put Put the token to send contained in string parameter.

get Get the received token.

get_token_length | Getthe length of received token.

tokens_available | Get number of tokens received.

token_ack Acknowledge reading token.

Using the command interface the following JS code should receive data:

var tagMgr = project.getWidget (" TagMgr");

var protID "prot2"; // to be set according to protocol numbering
var avail = tagMgr.invokeProtocolCommand (protID, "tokens available",
while (parselInt (avail) > 0)

{

llll);

var str = tagMgr.invokeProtocolCommand (protID, "get", ""); // get the next

token

var status = tagMgr.invokeProtocolCommand (protID, "token ack",""); //

acknowledge current token

avail = tagMgr.invokeProtocolCommand (protID, "tokens available",""); // get

number of available tokens in queue

}

VCS access

The protocol supports the remote (virtual com port) access in exclusive mode.

When VCS is enabled the serial line usage is suspended and serial line becomes available for remote user. At the end

the protocol is restarted. The content of the token queue is lost.
Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

- Tags =
+ »] 4B

Data * Tag URI

Locate the Tag Editor Exported symbol file and click Open.

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the

screen.
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Tags x| Protocols |

-
+ = F @ ] [* % 2] 8] R [0~ search | Triter by: Data ¥ | Items used:6/10000 Protocol: Show all Show altags Wi
Data Type Comment || Property Value
Modbus TCP:prot1 . ¥ Driver
4 -
Model: Modicon Modbus{1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort K
Holding Registers 2 unsignedShort - Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description

2R

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2l

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags' x| Tags" x|
+=-3d @ )1 [ e B & -4 @ 1 D & 5] g R
Data Type con || Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
“ Vo CODESYS 5. Container “ Mode: CODESYS 5. Container
4 Appiication Container 4 Application Contziner
4 PLC_PRG Container 4 PLC_PRG Contziner
4 testArrayTag Array[11] : INT 4 testArrayTag Array[11] : INT
I ] T
m INT
[ T
€] INT
5] INT
[s1 T
] INT
T
[ INT
B T
[10] T
Tagl DINT Tagl DINT
Tag2 o Tag2 oINT
Tag3 DINT Tog3 DINT

P- Search
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Searches tags in the dictionary basing on filter combo-
box item selected.
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Direct Socket

Direct Socket protocol is a generic protocol that allows low level access to socket functions.

Using this protocol the application itself can realize some IP based protocol without requirement for a development of a
dedicated protocol.

Direct Socket protocol can be used as a standard (tag interface) protocol but also there is the appropriate
implementation of DoCommand interface to enable using protocol from JavaScript.

The protocol can be used only with client socket type.

The protocol supports just one client socket. In case that application requires many sockets there could be many
protocols installed, as the protocol supports multi-instance.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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-

e

Diract Socket

Socket type

Remote IP address

Remote port

Local IP address

localPort

Broadcast type

Fx Token Prefix

Fox Token Suffix

Token Gap

Tx Token Prefix

Tx Token Suffix

Token Queue Size

PLC Models

[ Hexadecimal Tokens

Cancel

4
IH
S

|uop

| 127.0.0.1

| 0

| 0.0.0.0

| 0

|Global -

|1nu

Protocol parameters define a way how the connection is set and how the tokens are exchanged. The parameters are
generally defined by the project. Many parameters can be accessed also as variables, allowing the runtime changes.

Element

Description

Socket type

Type of socket used for communication. Possible choices are UDP or TCP.

Remote IP Address

String. Indicates the IP address of remote device.

Remote Port

Integer. Indicates the port used by remote device.

Local IP Address

String. Indicates the IP address of local device. Mandatory for UDP usage.
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Element Description

Local Port Integer. Indicates the port used by local device. Mandatory for UDP usage.

Broadcast Type Type of broadcast used. Possible choices are Global or Local.

The following parameters are determining the behavior of the driver during RX and TX operations, as defined
Implementation Details chapter.

Element Description

Rx Token Prefix Indicates the prefix for read token, as string specified by hexadecimal characters.

Rx Token Suffix Indicates the suffix for read token, as string specified by hexadecimal characters.

Token Gap Indicates the period between tokens, in milliseconds.

Tx Token Prefix Indicates the prefix for sent token, as string specified by hexadecimal characters.

Tx Token Suffix Indicates the suffix for sent token, as string specified by hexadecimal characters.
Hexadecimal checked = tokens are in hexadecimal

Tokens not checked = tokens are not in hexadecimal

Token Queue Size | Indicates the number of tokens in the queue, as an integer value from 1 to 10000 (default: 100)

setup can be achieved during runtime using Tags. Settings using memory types are saved to permanent
storage using standard procedures. The “Done” memory type is used in order that all set parameters are
transferred to usage at once. If any parameter is changed the driver is re-programmed.

0 All protocols parameters can be overwritten at runtime using the appropriate memory types, so the complete

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select Direct Socket from the protocol list: tag definition dialog is displayed.
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i B
Direct Socket |
Direct Socket
Memaory Type Data Type Arraysize
Token To Send - string - 0
Conversion
+-
| K I [ Cancel Apply Help
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Element Description
Memory Name Datatype Description
Type

Token To Send string Write only. Writing on this memory type sends
the given string to communication.

Token Received string Read only. Reading from this memory type gets
the front token from the receiving queue.

Length of Token Received unsignedint Read only. Returns the length in bytes of the
front token from the receiving queue.

Tokens Available unsignedint Read only. Gives the number of tokens in the
receiving queue.

Token Acknowledge boolean Write only. Writing to this memory type removes
the front token from the receiving queue.

Connect boolean Write only. Writing 1 to this variable enables the
connection.

Connection Status boolean Read only. Gives the status of the connection In
TCP mode it reflects effective connection with
the peer. In UDP mode it is TRUE as soon as
Connectis TRUE

Socket type string Overrides protocol parameters. Check
"Protocol Editor Settings" from details.

Remote IP Address string

Remote Port unsignedShort

Local IP Address strgin

Local Port unsignedShort

Broadcast Type string

Rx Token Prefix string

Rx Token Suffix string

Token Gap unsignedint

Tx Token Prefix string

Tx Token Suffix string

Hexadecimal Tokens boolean

Token Queue Size unsignedint

Done boolean Writing to a tag of this memory type transfers all

new values written in the other tags to protocol
parameters, and to permanent storage.
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Element Description

Data Type | pata Type Memory Space Limits
boolean 1-bit data 0..1
unsignhedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
string Array of elements containing character code defined by selected

encoding

9 Note: to define arrays. select one of Data Type format followed by square brackets like “byte
[, “short[]"...

Arraysize  Incase of array tag, this property represents the number of array elements.

* In case of string tag, this property represents the maximum number of bytes available in the
string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8
or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2
bytes.

Conversion | Conversion to be applied to the tag.

Conversion ‘ | ‘
inv,swap? Allowed Configured
BCD Inv bits
AB-=BA =4 |aBcD-»CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inw bits .S
g
I Cancel I [ K ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

bed: Separate byte in two nibbles, read them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 = 1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
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Element Description

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Implementation Details

Principle of operation

Protocol is parameterized by number of protocols parameters. The parameters define which socket type is used and the
host address.

The data access is based on ‘tokens’. Token is data string that can be surrounded by prefix and suffix.

The protocol receiving process reads data from the specified IP/port and identifies tokens. Identified tokens are put to the
queue from where they can be read by application. In the sending direction the application writes the token to protocol.

Protocol adds the defined tx_prefix/tx_suffix and sends data to the defined host.

Token extraction
The token extraction is slightly different for UDP and TCP sockets.

UDP protocols starts searching for tokens at the start of the received datagram. The search ends at the datagram end. If
no rx_prefix is specified the token starts at datagram start. If no rx_suffix is specified the token ends on the datagram
end. By specifying neither prefix nor suffix the whole datagram is delivered as a token. When both prefix and suffix are
specified there can be many tokens extracted from a single datagram.

TCP protocol starts searching for tokens immediately after the previous rx_prefix. The search ends either when suffix is
found or if the time gap without data is detected. If neither prefix nor suffix is specified the tokens will be all received data
separated by time gaps.

The tokens can be plain ASCII strings, or hexadecimal strings. This is defined by the parameter ‘hex_tokens’.

The prefix/suffix strings must always be in hexadecimal format.

Common behavior

Both ASCII and binary mode are available. When binary data can be present into receiving stream the Hexadecimal
Tokens parameter can be set. In this case tokens are stored in queue using hex string coding (each byte is stored using
two chars representing the hex value 0 to F). When defining the tags used to read tokens the appropriate string length
should be computed considering the binary mode.

The Token Queue Size parameter specifies the maximum number of tokens saved into the queue. When the queue
becomes full the oldest token is discarded.

The token identification is as follows:

« if the parameters specify a rx-prefix all characters before detecting the prefix are ignored
« if protocol specifies a rx-suffix it is used to detect the token end
« if rx-suffix is specified the parameter 'gap' specifies the timeout after which the token receiving is restarted
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« if rx-suffix is not specified the parameter gap specifies the timeout that terminates the token (anything received up
to this interval). If within this time the rx-prefix is detected again the token is ended and stored and reception of a
new token is started

In summary we can have four combinations:

No rx-prefix and rx-suffix: the incoming stream is divided in tokens according to gap detection

Rx-prefix specified but no suffix: all the received chars before prefix are ignored. All the chars after prefix are
stored in a token till the gap detection

c. Rx-prefix and Rx-suffix specified: all the chars between prefix and suffix are stored in a token. All the chars
received before prefix or after suffix till the gap detection or till a new prefix are ignored

d. Rx-suffix specified but not RX-prefix: all the chars received till suffix are stored in a token. All the chars received
after suffix till the gap detection are ignored

The rx-prefix and rx-suffix parameters are specified as hex strings, so any characters can be specified (like DLE STX CR
LF etc...). i.e. to define the string “STR” as prefix the string “535452” must be used

Before putting string to the receiving queue the prefix and suffix are removed (only 'payload' saved).

Interface to user project

Reading a tag defined as Token Received gets the front string from the queue. If there are no new tokens an empty
string is returned.

Reading a tag defined as Length of Token Received gets the length in bytes of the token.
Reading a tag defined as Tokens Available gets the number of tokens currently stored in the queue.

Writing to a tag defined as Token Acknowledge removes the token from queue and makes available the next token if
present.

Writing to a tag defined as Token To Send means immediate sending, without any queue used.

Data traffic control

The TCP sockets can be controlled by variables “Connect” and “Connection Status”. If the bool variable “Connect” is set
the protocol will permanently try to make the connection to the specified host. If the TCP connection breaks it will be re-
established automatically. If the variable “Connect” is false the protocol will wait. The state of connection can be read by
variable Connection Status”.

For UDP there is no connection control. The socket is always connected and sends/receives data.

JavaScript Interface

Beside Tag interface the user can access the protocol via JavaScript.

Although defined Tags can be accesses by JavaScript too, JavaScript can access directly to a Command interface
implemented in protocol. This interface does not require the definition of Tags and is direct to protocol resulting in more
efficiency.

This interface provides the access to token queue and sending function. The following commands are supported:
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Command Description

set_ip_port <IPaddress> <port> Specify the remote IP/port couple to use for connection.

If protocol is already connected it is disconnected from current peer and re-
connected to new one.

Example of usage in JavaScript:

var tagMgr = project.getWidget (" TagMgr");
var protID = "prot2"; // to be set according to
protocol numbering

tagMgr.invokeProtocolCommand (ProtID, "set ip
port","127.0.0.1 502");

connect <ON|OFF> Enables/disables the connection.

get_stat Status of connection <connected|disconnected>.
put <string> Put the token to send contained in string parameter.
get Get the received token.

get_token_length Get the length of received token.

tokens_available Get number of tokens received.

token_ack Acknowledge reading token.

Using the command interface the following JS code should receive data:

var tagMgr = project.getWidget (" TagMgr");

var protlID "prot2"; // to be set according to protocol numbering

var avail = tagMgr.invokeProtocolCommand (protID, "tokens available", "");
while (parselnt (avail) > 0)

{

var str = tagMgr.invokeProtocolCommand (protID, "get"™, ""); // get the next
token

var status = tagMgr.invokeProtocolCommand (protID, "token ack",""); //
acknowledge current token

avail = tagMgr.invokeProtocolCommand (protID, "tokens available",""); // get
number of available tokens in queue

}

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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Tags =

)
Data * Tag URI

Locate the Tag Editor Exported symbol file and click Open.

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the
screen.

Tags xr Protocols ] -
+ = 4 0 31 [> 4 B 5] R [P- seach | Tritterby: Data ~ | Items used:6/10000 Protocol: Show al Show altags i
Data Type Comment # | | Property Value
Modbus TCP:prot1 . “ Driver
a
Madel: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort .
Holding Registers 2 unsignedshort - .Promcol Modbus TCPprotl
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 1]
T Arrayindex.Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
29 Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

+ Update Tag(s).
54 p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags® x| Tags' x|
+ =4 @ °1 [ 8 5] & + -4 @ >1 [ % 0] 5 R
Data Type Con || Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
“ Modd: CODESYS 5. Container “ Mok CODESYS 5. Container
4 Application Container 4 Appiication Container
4 PLCPRG Contziner 4 PLCPRG Container
4 testarayTag Array[11] : INT 4 testArayTag Array[11] : INT
[ T
B T
2 NT
E) T
4 T
[ T
[6] T
7| T
[8 NT
c] INT
[10] T
Teal DINT Tagl DINT
Teg2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT

D Search T Filter by: Searches tags in the dictionary basing on filter combo-

box item selected.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 1 71



DMX512 Digital Multiplex

DMX512 Digital Multiplex

This document describes and specifies the implementation of DMX512 Digital Multiplex communication driver.

Purpose of implementation is to allow driving up to 512 channels connected to a RS485 serial line, or to merge additional
channels, or to overwrite existing channels to an existing DMX controller.

Possible topologies

Normal mode

DMX
protocol

DMX slave

DMX slave

In normal mode only Tx signal of the serial line is connected.

Merge mode

DMX

controller

DMX slave DMX slave

In merge mode the existing serial line must be opened and the origin line must be connected to Rx input.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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DMX512 Digital Multiplex S
o .
Number of Channels 512 i
Frame Delay (ms) | 100 &
[] Merge Mode
PLC Models
default
Element Description
Port COM port to be used. Serial line parameters are fixed.
Number of 1-512. Defines the number of channels transmitted in the multiplex flame.
Channels
Frame Delay 10 - 1000. Defines inter-frame delay to adapt to specifications of slaves. Delay is
(ms) applied at the end of frame so the real frame rate is determined by formula: (approx)
Time (microsec) = 120 + 20 + 40 x (nr of channels) + Frame Delay * 1000
Merge Mode Selects the Merge Mode in which the unit receives a frame from an external controller
and substitutes the values of some of the channels or add other channels in the end of
the frame
PLC Models Only "default" is available.

Tag Editor Settings

In Tag Editor select DMX512 Digital Multiplex protocol.
Add a tag using [+] button. Tag setting can be defined using the following dialog:
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D512 Digital Multiplex

memtype

channel

datatype

DM¥512 Digital Multiplex

short

index

K ] I Cancel Apply

L

Each channel can be assigned to a Tag.

Element Description
memtype Memory Type ‘ Description
channel ‘ Only available memory type.
index Refer to channel number to point to.
datatype Data Type ‘ Memory Space Limits
short ‘ 16-bit data -32768 ... 32767

Channel behavior

Only available DataType is short (signed 16-bit data) so a Tag can assume values from -32768 to 32767. Anyway the
protocol uses only values from 0 to 255.

Other values are used in Merge Mode: when the channel overwrites an existing channel the negative values are used to
disable overwriting.

Value Normal Mode Merge Mode

0to 255 0to 255 0to 255

> 255 255 255

<0 0 original value of channel in the incoming frame
Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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Tags =

a

Data Tag URI

Itis possible to import a Tag Editor exported xml

Type Description

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

Tags =

+ = E B *] [> 4e

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

o Tags x Protocals -
= =g B ] [» %4 BY 3] R | P search | Y Fiter by: Data ~ | Ttems used:6/10000 Protocol: Show al Shnw all tags @
Data Type Commexit # | | Property Value
Modbus TCP:protl . ~ Driver
a
Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Prubucul Madbus TCPiprot1
Holding Registers 3 unsignedshort Dictionary
Array false
Array size 1]
MRTUS wesgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Eli Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

- Update Tag(s).
& p a(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Toolbar item

Description

Tags® x| Tags' x|
+=-3d @ )1 [ e B & -4 @ 1 D & 5] g R
Data Type con || Data Tipe Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
* Wik CODESYS 5. Container * Mode: CODESYS 5. Container
4 Appiication Container 4 Appiication Container
4 PLC_PRG Container 4 PLCPRG Contziner
4 testArrayTag Array[11] : INT 4 testArrayTag Array[11] : INT
I ] T
B T
e] INT
Gl T
4 T
o] INT
(6l T
7| T
8 INT
)] T
[10] g
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Teg3 DINT

P- Search

176

Searches tags in the dictionary basing on filter combo-

box item selected.
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Eaton Suconet-K

The Eaton Suconet-K communication driver has been designed to connect HMI devices to a Suconet-K network with a
Moeller PLC.

Protocol Editor Settings

-

-
Eaton Suconet-K ﬁ

= -

slave ID | 7 =
Input Buffer Size | & -
Output Buffer Size | 7 =
timeout | 3000 =
PLC Models

P5341

PS30&e-316

P5416

b

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Element Description
Port Serial port selection.
¢ COM1: device PLC port.
e COM2: computer/printer port on panels with 2 serial ports or optional Plug-In module
plugged on Slot 1/2 for panels with 1 serial port on-board.
¢ COM3: optional Plug-In module plugged on Slot 3/4 for panels with 1 serial port on-
board.
slave ID node of the slave device.
Input Size of Input Buffer. Input data length must be exactly the same as in PLC configuration.
Buffer Size
Output Size of Output Buffer. Output data length must be exactly the same as in PLC configuration.
Buffer Size
timeout Time delay in milliseconds between two retries in case of missing response from the server
device.
PLC Two PLC models are available:
Models
e PS4
* PS341
* PS306-316
 PS416

Tag Editor Settings

In Tag Editor select the protocol Eaton Suconet-K.

Add a tag using [+] button. Tag setting can be defined using the following dialog:

&

Eaton Suconet-K l&

Eaton Suconet_K |

Memory Type Offset SubIndex
[nternal Rela - ] = a -
Data Type Conversion
boolean - i i

Ok ] [ Cancel Apply
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Element Description
Memory Memory Type ‘ Description
Type
Internal relay Internal memory of PLC. It can be addressed using
Offset and Data Type.
Offset Starting address for the Tag. The possible range depend on PLC model selected.
Sublndex This allows resource offset selection depending on the selected data type.
Data Type Available data types:

¢ boolean

¢ byte

e short

e int

¢ unsignedByte
¢ unsignedShort
e unsignedint
¢ float

¢ double

e string

e binary

See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
0 brackets (byte[], short[]...).
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Eaton Suconet-K

Element Description

Arraysize  Incase of array tag, this property represents the number of array elements.

 In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv hits
AB->BA = |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH- »=GHEFCDAB
Inv bits .Y
W
| Cancel | [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
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Element Description

Value

Description

->
GHEFCDAB

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

Configured).

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

Use the arrow buttons to order the configured conversions.
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Environment Variables

Environment Variables

This protocol gives the possibility to copy the environment variables of the hosting Operative System inside tags. All
variables will be read only, namely, is not possible to modify them.

Environment Variables communication driver is not counted as physical protocol.
o Refer to Table of functions and limits from main manual in "Number of physical protocols" line.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. Inthe Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the Environment Variables protocol from the PLC list.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select Environment Variables from the protocol list: tag definition dialog is displayed.

Environment Yariables >

Environment Variables

Data Type Arraysize Conversion

| sfring v| | 2048 | | +/-
Mame

| PATH

Cancel Apply Help

Element Description
Name Name of the environment variable that you want to read.
Data Type System variables are of type string, but if a different type is chosen, e.g. int, casting

to the chosen type will be made.

Arraysize This property represents the maximum number of bytes available in the string or in
the array Tag.
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Ethernet/IP CIP

The protocol has been implemented according to the published Ethernet/IP specifications (available from
www.odva.org).

The Ethernet/IP CIP driver has been designed to provide the best performance with the least amount of impact on the
system's overall performance. Although the Ethernet/IP CIP driver is fast, we suggest to use short Tag names. Tags are
read from and written to the device by specifying their symbolic name in the communications request, therefore the
longer the tag name is, the larger the request will be.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Ethernet/IP CIP x
[IPLC Network oK
Alias || |

IP Address ” 0 ) 0 0 |

Slot ” 0 |

Timeout ” 1000 =

PLC Models

ogix 5000
Microg800
Omron MM Serie
Omron CJ Serie

Field Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP Ethernet IP address of the controller.
Address
Slot CPU slot number for Logix 5000 models (typically 0). Refer to the controller documentation

for further details.
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Ethernet/IP CIP

Field Description

PLC PLC model used to import tags file.

Models

PLC Enable access to multiple networked controllers. For every controller (slave) set the proper

Network option.

FpLe Network Ethernet/IP CIP x

Controller Model Logix 5000

The Ethernet/IP CIP driver allows to connect Allen-Bradley ControlLogix and CompactLogix Ethernet controllers.

Communication with ControlLogix® 5500 controllers can be accomplished through an Ethernet/IP communication
module for Ethernet such as the 1756-EN2T or 1756-ENET.

Ethernet communication with CompactLogix™ 5300 controllers requires a processor with a built-in Ethernet/IP port such
as the 1769-L32E.

All trademarks are the property of their respective owners.

The internal memory organization of the Logix CPUs is not fixed but configured by the user at development time. Each
data item can be identified by a string called “Tag”. The RSLogix 5000 software can then export to the application the list
of Tags created for each controller.

The project loaded on the HMI device must refer to Tag names assigned in RSLogix 5000 software at development time.
The Tag Editor supports direct import of the Tag file generated by RSLogix 5000 software in .CSV format.

The implementation of the Ethernet/IP driver also supports access to structured data types which can be imported from
.L5X files.

The driver supports access to both Controller and Program Tags.

Export CSV and L5X files using RSLogix5000
To export the .CSV Tag file:

1. From the Controller Organizer pane, right-click on Controller Tags.
2. Select Export Tags: the Export dialog is displayed.
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File Edit View Search Logic Communicatons Tools Window Help
AEEH &8 sl oo - ARG YR A wcame. v B
Path | <nores vl‘

H = = 4F 3+ {F - 4 »

Mo Foices

] ontroler rau

SV Power-Up Hai

@S Tasks Ionitor Tags

058 MainTask Edit Tags
@ OB MainPragr it

"3 Unscheduled |

(=5 Data Types
Q User-Defined
| E}Q Strings
O Add-On-Defined
i E}Cﬁ Predefined
L Module-Defined
3 Trends
(=55 Y0 Configuration
(=1 Backplane, Compactloge: System
-0 1769-132F My_project
- 1768-L32E Ethernet Port LocalENE
&5 Ethemet
CompactBus Local

File name: My_puoject-Contraler-Tags - | Export
Save Ue I | RSLogi 5000 Import/Expart File . C5Y) - I Cancel
Help

Tags: 0 Contiolle E_

Logic Cornmen [

— Caritroller
- Programs

- Equipment Phazes
— #dd-On Inztruchons

3. Choose All from the Tags list to export all Tags.
4. Selectthe Save as type option to .CSV.
5. Click Export: all the Tags are exported to an .CSV file.

To export the .L5X data type file:

1. Choose File > Save As.
2. Selectthe Save as type option to .L5X.
3. Click Save: all the Tags are exported to an .L5X file.
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Ethernet/IP CIP

[File| Edit View Search Logic ¢ ications  Tools Window Help
e culen - BRG [ VR QAL . - 8
@ Open.. CtleQ

Patk | <nones v|]

LClose

H e crss |H = = 4F 4 L A 3

Mew Component
Import Companent

Compact

Page Setup...
Generate Report..,
Phnt

Print Options...

1 My_project.2CD
2 Libreria_Rockwell_Cimplicity_ L63 EXORACD
3 Libreria_Rockwell_Cimplicity_L63.AC0

Exit:
T Add-On-Defined
i I_I}-q Predefined
O Module-Defined
- Trends
(=455 /0 Configuration
(=8 Backplane, Compactlogix Systern
[0 1769-L32E My_project
o 1769-L32E Ethernet Port LocalENE
i 25 Ethemet
L CornpactBus Local

Import Files in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

Tags x
I+—$'E1&J>][}%Blﬂi§il
IDaE . Tag URI

The following dialog shows which importer type can be selected.
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HMIStudio X

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

Version Type

Allen-Bradley R5Logix5000 v1. 1 Hierarchical

Allen-Bradley RSLogix5000 v15 Linear

Allen-Bradley CCW w15 Linear
QOmron Sysmac v 15 Linear
Omron CX-One w15 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Select Allen-Bradley RSLogix5000 v15 option.
Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

Tags xr Protocals | -

= = 4 B o ] [ 4 Bl 5] R [P seacn | Triter by: pats = | Ttems used:5/10000 Protocol: Show al Show dltags i [
Data Type Comment “ | | Property Value
Modbus TCP:prot1 " ™ Driver
4 ) Container
Mud:l. Iz!ud‘;“” M::b“f(l'ba“d) e Model Modicon Modbus(1-based)
olding Registers unsignedshori .
Holding Registers 2 unsignedShoart - Protocal Modbus TCP:prot1
Holding Registers 3 BT
MRTU1 Array false
Tl Array size 1]
Arrayindex.Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Import Tag(s).

ER|

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

& Update Tag(s).
Click on this icon to update the tags in the project, due a
new dictionary import.
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Ethernet/IP CIP

Toolbar item Description

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags" X Tags® x

+— 4B 0ol D %l 6l T E T L

Data Ty [& Data Ty c
CODESYS V3 ETHiprot2 CODESYS V3 ETHiprot2
“ Model: CODESYS 3 Container “ Model: CODESYS 3 Contziner
Container
Container
An

4 Applcation 4 Application Contziner
4 PLC_PRG
4 testArrayTag

4 PLCPRG Container
ray[11] - INT 4 testhrayTag Array[11] : INT
T

Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Teg3 DINT

B seard T Fiter by: l@ Searches tags in the dictionary basing on filter combo-
SEare ' box item selected.

Note: When importing the array data types, the importer is expanding them creating individual Tags per each
0 array element; this is valid for all the data types, except for arrays of boolean. In this case they are imported as

“boolean-32” and the single array element can be addressed using “Tag Index” parameter from “Attach to...”
dialog.

Module-Defined and User-Defined data types
RSLogix 5000 allows you to define Tags with several data types.

Data type group Description
Predefined Standard data types such as BOOL, DINT, SINT, INT

and other less common data types such as PID, COUNTER, TIMER.
Module-Defined Data type associated with 1/0 optional modules usually referenced by aliases.
User-Defined Custom data type defined by user

In order to import Predefined (with the exception of standard data types which are always imported) and Module-Defined
data type you need to edit the ETIPSpecialDataTypes.xml file located under languages\shared\studio\tagimport or
studio\tagimport depending on installed version.

In RSLogix5000 software:

1. From the Controller Organizer pane, select Controller Tags.
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+ Y Monitor Tags ) Edit Tags /

[+

KA File Edit View Search Logic Comrnunications Tools Window Help [=]le=]=]
AEE & ‘R oo LY N1 IREY: JECNCT E— -9
Oifline 0. I AN m Pt [<ncee - [E
A H ol = dE 4 A A A ¥
[B]| ¢ v Favorites (AmEOn K Sarety K Alarme A BA A Tmers
Seope: il G1_PCS = Show A0 Tam - -

i  —
P hidler : TIMER @
| L£3 Power-Up Handler F-Hr5_ALMW_TON TIMER %
-3 Tasks HT5_ALM_TWR_OE BODL Diecimal =
| -GE MainTask HY'S_BET_ALL STP BOOL |Decimal w

L 45 Recipe Task HYS_BET_CONF_CrL OF BOOL [

| 1 g Recipe_Handling H5_BKT_CONF_Diwh_D BOOL | Diecimal

3'3 Servo_Program Hv5_BRT_CONF_LP_DI BOOL IDlldmd

| G- PCS Cassette_Senvo_Cantrol HS_BKT_COMY_HME_TO_SEW OF BOOL Dcimal
| L3 Unschedubed Pragrarns / Phases + HYS_BKT_DIST_1_2_CALC_SF DIMT Drescimal
20 Metion Groups FHYS_BKT_DIST_1_3 CALC 5P DINT Diescimal
.f_| & Add-0n Instructions HS_BET_HME_DI BOOL Decimal
i -3 Jog e FHrS_BET_HME_DIST_1_2 OFST_SP DINT Diacimal
/5 Data Types S HY'S_BKT_WME_DIST_1_3 OFST_SP DINT Decmal
{ -0 User-Defined - HYS_BKT_LNG_SP DINT Deximal

g Cg Swings +-HS_BET_MAM_ACT 5P DIMT Diecimal

41-Cff Add-On-Defined F HS_BET_MAM_HGH_ACT_SF CIMT Diecimal
: gﬁ;’:::?:_?eﬁne ; FHYS_BKT_MAM_HGH_JAK_SP DINT Decimal
-89 Trends +-HY5_BKT_MAM_HGH_SFD_SF DINT Decimal
b 51 /0 Configuration T HYS_BET_MAM_JRE_SF DINT [ )

Eriter & tag narne

2. Filter tags to display only Module-Defined Tags.

Filker on:

o ]

[::all:b

Include Data Types:

-

[ ] = User-Defined

[ ] #-5trings

[ ] ¢ Add-on-Defined
=Predefined

| Clear Filker |

Module-Defined

Only tags (alias) with data type belonging to optional I/O Modules will be displayed.
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Ethernet/IP CIP

m

Scope: @GLPES »  Show ABFI12SLOT:L0ABATIA 125L0T:0:0, . - .
Mame Data Tepe Z2 & Shyle
+ - Hv5_Point_|0_Rack_20: AB:1734 35L0T:1.0
+ - Hv5_Point_|0_Rack_20:0 AB:1734_35L0T:0:0
+ - Hv5_Paint_I0_Rack_1: AB:1734 135L0OT::0
+ - Hv5_Point_I0_Rack_1:0 AB1F34 135L0T:0:0
+ - Hv5_Paint_I0_Rack_1:2:C ABFI_DIC:0
+ - Hv5S_Paint_|0_Rack_1:3:C ABA7 DIEC0
+ - Hv5_Point_I0_Rack_1:4:C AB73A_DIEC0
+- Hv5_Paint_I0_Rack_1:5C AB73IA_DIgC:0
+ - Hv5_Point_I0_Rack_1:E6:C AB734 DIEC0
+ - Hv5_Point_I0_Rack_1:7:C AB73A_DIEC:0
+ Hv5_Paint_I0_Rack_1:8:C ABATIA D0
+ - Hv5_Point_I0_Rack_20:1:C AB734 DIEC0
+- HY5S_Paint_I0_Rack_1:9:C AB:1734 D03 _MabiagC:0
+-Hv'S_Point_|0_Rack_1:10:C AB:1734 D08 MobDiag:C:0
+- HYS_Point_I0_Rack_1:11:C AB:1734 D08 MaDiagC:0
+- H¥'S_Point_I0_Rack_1:12C AB:1734 D08 _MoDiag:C:0
+ - HYS_Point_I0_Rack_20:2C AB:1734 D08 MabDiagC:0
+ - Hv5_Point_I0_Rack_1:1:C AB:1734 WHSCC:0
+ - H¥'S_Paoint_I0_Rack_1:1:| AB:1734 WHSC:LD

4/[» |\ Monitor Tags ) Edit Tags / KR T b

In this example alias HYS_Point_|IO_Rack_20:I refers to data type AB:1734_3SLOT:I:0. Expand this tag to see how this
data type is structured:

Scope: Shion: - .

M ame Data Tepe [Z5 | Style
= HY'S_Point_|0_Rack_20 4 35
+-H¥'S_Point_|0_R i i DIMT Binary

_Paoint_I0_Rack_20:1.51o0t5 tatus ] DINT Einary
oint_I0_R EE SIMNTI3] EBinary

To make sure that HYS _Point_IO_Rack_20:1, and all his sub-tags, will be imported into the project, open the
ETIPSpecialDataTypes.xml file in any text editor and check if the AB:1734_3SLOT:I:0 data type is included. If so you
can proceed with the following data type. If not, you need to add it manually.

The structure is as in this example:
<Datalype HName="aaa">
“<Members>
<Member Hame="bbbh" Datalype="ccc" Dimension="ddd" Radixz="eee" />
< /Memberax
</Datalype>
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where:

e aaa = Alias/Tag data type

* bbb = Sub-tag Name (it's sub-tag name part after dot)
¢ ccc = Sub-tag data type

¢ ddd = Array dimension (O if it is not an array)

e ecee =Style

In the example above:

[=] ETIPSpecialData Types xanl E3

349 <Datalype Name="AB:1734 35LOT:I:0">
40 <Members>

<Member Name="S5lotStatusBit0 31" Dat
<Member Name="S5lot5tatusBit32 63" Dae

fa

13 <Member Name="Data" Datalype="SINT" Dimenzion="3" Radix="Binary"/>
14 </Membera>
4 </DataType>

LI % B % N S T % I % B S B % R % |

LA

3. Repeat step 2 for all Module-Defined data types.
4. Repeat the procedure from step 2, filtering Tags to display only Predefined Tags.

Controller Model Omron Sysmac

Data in NJ and CJ controllers can be accessed via CIP protocol.

Each data item can be identified by a string called “Tag”. Use appropriate programming tools for controller to export the
list of Tags.

NJ series controller are programmed using Sysmac Studio:

¢ NJ301-xxxx
¢ NJ501-xxxx

CJ series controller are programmed using CX-One:

» CJ2M CPU-3x
» CJ2H CPU 6x-EIP
* Any CPU with a CJ1W-EIP21 attached.

The project loaded on the HMI device must refer to the Tag names assigned in the programming software at
development time. The Tag Editor supports direct import of the Tag file generated by Sysmac Studio software in .NJF
format or generated by CX-One in the .CJF format.

All Tags to be accessed by the HMI device must be declared as Global Variables.

Export NJF files using Sysmac Studio
To export the .NJF Tag file:

1. In Sysmac Studio declare Tags as Global Variables.
2. Setthe Network Publish attribute to Publish Only.
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Demnn Case - Master PLC - Sysmac Shudia
File Edit View Insert Project Conbroller  Smlstion  Tooks  Help

Data Type | Initial Walue et Cort | Metwork Publish |
H1_Inpus_Bit_00 BOCL ECAT Y ra. n [ Publish Orly
M3 _REM_SF_RST I I ECATyfma_ (=] =] Publish Snly
HMI_SAFETY_RST BOOL 0 [ Publish Daly SAFETY RESET FROM HMIL
PLC_BYTE BYTE n [l Do net publish
HM1_BYTE | ENTE a =] .Fuhlish Srly
PLC_DINT DENT 0 [ Denet pubish
HMILDINT ot n [ Publish Oy
PLC_DWORD: DR m] [ Do et publish
HMI_ AW CRD (O OIRL 0 [ Publish Only
PLCINT NT m [F] D= net pubish
SN T m] [ Publish Crly
PLL LINT LNT 5] [ Derot pubiish
HMLLNT TuNT [&] ]
PLCLREAL LREAL 0 n
bl LREAL LREAL a =]
PLCLWORD LWORD (5] & t
HMI_LWORD LWORD m [ Publish Only
PLE REAL | Rear O [1_ Publish Crly
HMI_REAL REAL [&] [ Publish Dely
PLCSNT SINT m [ Publish Ondy
HML_SINT e O [0 Publish Oniy
PLC_UDINT UDINT [&] ] Puklish Dely
HMI_UDINT Tuon n 1 Publish Criy
PLC_UINT T m] [0 Publish Criy
HI_UINT T [&] O Publish Only
PLC_ULINT ULINT (5] [ Publish Only
HMI_UILINT ULINT m] [0 Publish Griy
PLC_USINT USINT =] O Publish Only

Backug L
Export Global Variables L
Comments for Vanables and Data Types * CX-Desugner...
Impart 5T Program..

Option...

L)

Global variables are copied to the clipboard.
# Built-in EtherN Paste them to the symbeol table of the CX-Designer.

(X Cont

3. Click OK to confirm.

Cut and paste the content of the clipboard in any text editor.
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Name Data Type I TInitial Value AT Retain | Constant | MNetwork Publish |

M1 Input_Bit 00 | BOCL | ECATy/no... [m} [0  |Publsh Only
N3_REM_SF_RST | sooL ECAT://no.. n [1  [Publish Only
HMI_SAFETY_RST BOOL | mn mn Publish Only SAFETY RESET FROM HMI
PLC_BYTE BYTE 0 [ [Do not publish
HMLEYTE [
o xport.MJF - Blocco note
HML_DINT File Modifica Formate Visualizza 7
——— HOST NAME DATATYPE ADDRESS COMMENT TAGLINK RW POU
RN N1_Input_Bit_00 BOOL ECAT://node#[1,1]/Input Bit & bits/Input Bit 00
PLCINT N3_REM_SF_RST BOOL ECAT://node#[1,3] /REM_SF_RST TRUE RW
HMLINT HMI_SAFETY_RST BOOL SAFETY RESET FROM HMI  TRUE RW
PLC_UNT HMI_BYTE BYTE TRUE R
HMLLINT HMI_DINT DINT TRUE RW
ECl e HMI_DWORD DWORD TRUE RW

= HMI_INT INT TRUE RW
HE TR HMI_LINT LINT TRUE RW
PLC LWCGRD PLC_LREAL LREAL TRUE R
HMILWCARD HMI_LREAL LREAL TRUE R
PLC_REAL PLC_LWORD LWORD TRUE R
ML REAL HMI_LWORD LWORD TRUE R
T PLC_REAL REAL TRUE R

= HMI_REAL REAL TRUE R
RS PLC_SINT SINT TRUE RW
PLC UDINT HMI_SINT SINT TRUE R
HMI_UDINT PLC_UDINT UDINT TRUE R
FLC_UINT HMI_UDINT UDINT TRUE R
P PLC_UINT UINT TRUE R

4. Save the file as .NJF.

Note: Using Notepad as text editor, make sure to save the text file with .NJF extension by selecting "Save as
type" as "All Files" although the file will be named *.njf.txt and it will not be visible from importer.

Export CJF file using CX-One
To export the .CJF Tag file:

1. In CX-One open the Symbols file in the project.
2. Inthe Edit Symbol dialog set the Net. Variables attribute to Publication.

File Edit View Inzet PLC Program Simulstion Tools Window Help
D i &k %E!F|E$._'ME?J1‘-‘.S®?¥? £ 5" B - by %A
Xan|islEmem ek rnirw | —opFEFEL K 5 | | % e BERE
B E O (db 2 [ E B 10455 | % ¥ 28 PR N e R
mem (=2 A% %%
==l | Name |Dulu Type milllus..“i'uluel Met, Yariable | Rack Locati. | ngﬂ Comrment
F4R Mewfroject S POF B00L R0 Werk Overflow (OF) Flag
(=8 SBT_Test[CJ2M)] Offiine . PO BOOL CF114 Work  Abways OFF Flag
=% Data Types © POn 8001 CF113 Work  Aways ON Flag
= Symbols ? + P_Output_OFF Bit BOOL 250015 Were  Output OFF Bit
W 10 Table and Unit Setup * P Step BOOL 220012 Werk  Step Flag
(& Settings © PLUF BOOL CHILO Work  Undesflow (UF) Flag
-4 Memery - P_WR WIORD Ad51 Werk  WH Area Parameter
=1 % Programs = SET_Eslandl_awAB WORD[41] D294 [Aute]  Publication Work  Seperate input of array data for lo..,
-4 SBT_2_TEST_PRG {00 9 = SET_fsland] _snFeedba... WORD[S] D423 [Auto] Work Tn data amay of all S8BT In Dara
&3 Function Bladks = SBT_kslandl_sminDsts  WORD[E] D417 [Autc] Midruris i Dl iSanall
B SET TRANSTIME — SBT_ksland]_=rl8 WIORD|241] DE [Autc] Edit Symbal -— ——
= SBT V2 ISLAND = SBT_Lslandl_enlPS00... WORD|2L) 0249 [uste]
_fB SBT V2_OPERATE = SBT _Lslandl_armOutData WORD[E] D411 [Auto] Mame: |531_|‘|-1'":1_J'Ft'u:back[tula
B BT wbOUT = SET_Jslandl_snPH WORD[21] 0335 [Auta] -
- & SET_Jsland_Devl_Time CINT 06 [Auto] Delatipe hitalt =
-0 SBT_wbT5T &5 SBT [elandll Dev? Time DINT 0382 [Autc] e v |
& SBT_kslandl Devd_Time DINT 0386 |Autc]
&5 BT lslandl_Devd_Time DINT D300 [Aute] Cemment: I data zitay ol &l SET InCela -
4= SET_slandl_Dev5_Time DINT D39 [Auto]
= SET_Islandi_iDownlea... INT DEDD [Auto] —
£ SBT_fslandi _isleMo T D396 [Auto] el I ree—
— SET [slandl LPSDO L. WORD[24] D356 [Autc] QP._NN Yarshk B
= 5BT_lslandl_LPSDO 0. WORD|24] D270 |Autc] [™ Liik tha dalinition 10 tha picject’s C+-Saver fik
& SET lslandl_MaxDel.. OINT D380 [Auto] .
4 SBT_Llandl MasDei2., DINT D384 [Auto] s S | Ok ] _Corcel
i SET_lslandi_MaxDev3,.. DINT D388 [Auto] e e — =7 |
& SET_[sland]_MasDewd., DINT 0392 [Autc] Werk Teland | Deviee 4 Masirnuem Trans.
& SET_[slandl_MaxDedS... DINT D336 [Autc] Werk Tsland 1 Device 5 Maximum Trans_.
Frojeut * SET ISlendl RD TT BOOL OL00 [ Autc] Werk  lslandl Read Transmission Tims

3. Copy and paste all the Tags in any text editor.
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.
| Untitled - Notepad a8 " (=[] = ]
File Edit Format View Help
SBT_Islandl_LPspo_ouT_puff WORD[24] seperate input of array data for loop i) o
SBT_Islandl _MaxDevl _Time DINT Island 1 Device 1 Maximum Transmission Time 0
SBT_Islandl_MaxDev2_Time DINT Island 1 Device 2 Maximum Transmission Time o
SBT_Islandl_MaxDev3_Time DINT Island 1 Device 3 Maximum Transmission Time 0
SBT_Islandl_MaxDev4_Time DINT sk T— L] M
SBT_Is]andl_Maxpev5_Time DINT 1s] - Saveds - .
SBT_ISlandl_RD_TT BOOL Island 1 R -
SET_ISLANDL_TT FUNCTION BLOCK @O" 1 v Qeport ~ [ ¢ || Search v expont P
SBT_Islandl_waddDiagCode WORD FB w | o — -
SBT_Is]andl_wappack WORD applicatiol X
SBT_Is]andl_wAppDi ag WORD Applicatiol Organize ¥ New folder @
SBT_Islandl_wDiagCode  WORD FB Diag Co ra:
SBT_Islandl_wDiagCodeDevl WORD oi . *  Name ~ Date modified Type
SBT_IS]‘ angl wDi agCDgEDEVZ WORD Di -
SBT_Islandl_wDiagCodeDev3 WORD Di e— .
SET Islandl wDi agcodeoem WORD o Ne items match your search.
SBT_Is]andl_wDiagcodeDevs WORD pi ® e
SBT_Islandl_wDiagCodeLPSDO WORD D'iil 8 Dememen
SBT_Islandl_xacceptbiffLogic BOOL AC
SBT_Islandl_xackpevl BOOL acknowledge Ve
SBT_Islandl_xaAckDev2 BOOL Acknowledge -
SBT_Is]andl_xackpDev3 BOOL acknowledgd -
SBT_Islandl_xackDevd BOOL Acknowledgeg
SBT_Is]andl_xackpevs BOOL acknowledge
SBT_Islandl_xAckLPSDO  BOOL Acknowledge - e
SBT_Islandl_xackop BOOL Operator Ad| -
SBT_Islandl_xactivate BOOL Activate FH|
SBT_Islandl_xActive BOOL FB Active
SBT_Islandl_xcok BOOL communicat
SBT_Islandl_xDevError  BOOL Operator A i e ad |
sBT_Islandl_xpiffLogicDetected BooOL Di
SBT_Islandl_xError BOOL Error File name:
SBT_Islandl_xOpAckReq BOOL Power Up Re|
sBT_Islandl_xPUR BOOL pevice Errg | Save as type: [AII Files (*.*)
SBT_Islandl_xRunLogic BOOL SBT Logic R
SBT_ISLAND_1 FUNCTION BLOCK .
SBT_V2_SFPRG FUNCTION BLOCK SBT V2 safel .
STreilename STRING[40] '+ Hide Folders Encoding: | GhEL
TT_TMR_PV UINT Island 1 Transmissi)
udtsBT_Islandl STRUCT D5000 Island 1 safety Da - TTSET—vE
.

4. Save the file as .CJF.

Note: Using Notepad as text editor, make sure to save the text file with .CJF extension by selecting "Save as
type" as "All Files" although the file will be named *.cjf.txt and it will not be visible from importer.

Export User Defined structures
To export the .CJS Tag file:

1. In CX-One open the Data Types file in the project.

[T File Edit View Inset PLC Program Simulstion Teols Windew Help

DEFd (SR |[+BR R CE RO A N A N g A s
e xaa| [Shzmism| e vwww | —0eTH kL K|
o B 40 o | &6 2 [ (20 36 | o
wiw (=2 (4% AN

o

x| Mame Data Type

5% Newbroget . o T R

&-H8 SBT_Test|CIZM] Offline

Array Size | Comment

47 10 Table and Unit Setup
@ Settings
-4 Memory
-8 Programs

=-fqg SET_VZ_TEST_PRG [00)
£-4F Function Blocks
--45F SET_TRANSTIME
- 48 SET_VZ_ISLAND
--4EF SET_V2_OPERATE
-4 SET_whOUT
-4 SET_wbTST

Project [
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2. Copy and paste all the Tags in any text editor.

-
| Untitled - Notepad - = &8 =
File Edit Format View Help
SBT_Islandl_LPsSDO_OUT_Buff WORD[24] Seperate input of array data for Toop 0 o
SBT_Islandl_maxDevl_Time DINT Island 1 pDevice 1 Maximum Transmission Time 0
SBT_Islandl_MaxDev2_Time DINT Island 1 Device 2 Maximum Transmission Time 0
SBT_Islandl_maxDev3_Time DINT Island 1 Device 3 Maximum Transmission Time 1]
SBT_Islandl_MaxDev4_Time DINT Is¥ = — -— = @‘
SBT_Tsland1_Maxpev5_Time DINT 1s] | savess - — E—— -

SBET_ISlandl RD_TT EOOL Island 1 R - = .

SBT_TSLANDL_TT FUNCTION BLOCK @\J" |+ Cleport « [ 43 ][ Search Clexport 2|
sBT_Islandl_waddpiagCode WORD FB -

SBT_Islandl_wAppAck WORD Applicatiol - o
sBT_1s]andl_wappDi ag WORD applicatio Organize ¥ New folder = @
SBT_Islandl _wDiagCode  WORD FB Diag Co -

SBT_Islandl_wbDiagCodeDevl WORD Di *  Name ¥ Date modified Type
SBT_Islandl_wDiagCodeDev2 WORD D

SBT_Islandl_wDiagCodeDev3 WORD Di | -

SBT_Islandl_wDiagCodeDevd WORD o s Mo items match your search.
SBT_Islandl_wbDiagCodeDevs WORD Didy =

sBT_Islandl_wDiagCodeLPSDo WORD [k s

SBT_Islandl_xAcceptDiffLogic BOOL Acd)

SBT_Islandl_xAckDevl BOOL Acknowledg v

SBT_Islandl_xAckDev2 BOOL Acknowledg

SBT_Islandl_xAckDev3 BOOL Acknowledg -

SBT_Islandl_xackDevd BOOL acknowledg

SBT_Islandl_xAckDev5 BOOL Acknowledg

SBT_Islandl_xAckLPSDO  BOOL acknowledg -

SBT_Islandl_xAckop BOOL Operator Adl| -

SBT_Islandl_xActivate BOOL Activate F

5BT_Islandl_xActive BOOL FB Active e

SBT_Islandl_xCok BOOL Communicat

sBT_Is]andl_xDevError  BOOL operator A - . hd I, D
SBT_Islandl_xDifflLogicDetected BOOL Dif

SBT_Islandl_xerror BOOL Error File name: -
SBT_Islandl_xOpAckReq  BOOL Power Up R (|
SBT_Islandl_xPUR BOOL Device Err Save as type: [AII Files (%) vl
SBT_Islandl_xRunLogic  BOOL SBT Logic

SBT_ISLAND_1 FUNCTION BLOCK

SITYRSEPRs  EUMCHIoN BLock e L ) e ) [ Ganee |
TT_TMR_PV UINT Island 1 Transmiss

udtseT_Islandl STRUCT D5000 Island 1 safety Date 1

3. Save the file as .CJS.

Note: Using Notepad as text editor, make sure to save the text file with .CJS extension by selecting "Save as

type" as "All Files" although the file will be named *.cjs.txt and it will not be visible from importer.

Import Files in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

Tags x]

+

>]

[ & 2

Data

* Tag URI

The following dialog shows which importer type can be selected.
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HMIStudic ot

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

ersion Type

Allen-Bradley RSLogix5000 v1. 1 Hierarchical

Allen-Bradley RSLogix5000 w15 Linear

Allen-Bradley CCW v15 Linear
Omron Sysmac v13 Linear
Ornron CX-0One w15 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Select Omron Sysmac to import a .NJF Tags file or Omron CX-One to import a .CJF Tags file.

Once the importer has been selected, locate the Tags file and click Open. The system will ask for User Defined
structures .CJS file. If not required, skip the dialog by clicking on Cancel button.

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the
screen.

-

Tags x| Protocols |

+ = 4 B0 ][ % 2] 5] R (O search | Triterby{pam | Ttoms used6/10000 Protocol:| Show al Show altags D [
Data Type Comment | | Property Value
Modbus TCP:prot1 .  Driver
- X . Container
Mud?lzludl;unM:edhuls{l-hased) T Model Modicon Modbus(1-based)
iolding Registers unsignedShor .
Holding Registers 2 unsignedShort v ni Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Bty
RTUL unsignedshort Array false
Array size 0
Arrayindex.Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Import Tag(s).

2R

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

++ Update Tag(s).
& p g(s)

Click on this icon to update the tags in the project, due a
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Toolbar item Description

new dictionary import.

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags® x Tags® x

+ =¥ @ °1 [ % B & + =- 3@ ] [> % & 5] R

Data Type Con | Data Type con
CODESYS V3 ETHiprot2 CODESYS V3 ETHiprot2

“ Model: CODESYS 3 Centainer “ Model: CODESYS 3 Container
+ Application Container 4 Appication Container

4 PLCFRG Container 4 PLC_PRG Container
4 testarayTag Array[11] : INT 4 testhrayTag Array[11] : INT
INT

Tag1 DINT Tagt DINT
Teg2 DINT Tag2 DINT
Tag3 DINT Tags DINT

B semnch T Fiter by: l@ Searches tags in the dictionary basing on filter combo-
SEArc ' box item selected.

Note: When importing the array data types, the importer is expanding them creating individual Tags per each
0 array element; this is valid for all the data types, except for arrays of boolean. In this case they are imported as
“boolean-32” and the single array element can be addressed using “Tag Index” parameter from “Attach to...”

dialog.
Controller Model Micro800

The Ethernet/IP CIP driver provides an easy and reliable way to connect to Allen-Bradley Micro800 controllers.

The scope of variables into a Micro800 controller can be local to a program or global:

Scope Description

Local Variables Program-scoped Tags. Tags are assigned to a specific program in the project and available
only to that program.

These Tags are not supported within this driver.

Global Variables Controller-scoped Tags. Tags belong to the controller in the project and are available to any
program in the project.

These Tags are supported within this driver.

Export ISAXML file using Connected Component Workbench
To export ISAXML global variables including I/O tags:

1. Select Device tab.
2. Expand Export item.
3. Select Export Device.
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demo pnected Components Workbench Standard Edition
&

File Edit Wi Dewvice  Tools  Communications  Window  Help

P T - | & Configure '| AR 38 _ i L2 Disc
il aanie ]
Mare: demo . Connect.., F7
i Download... n Remote
hode:
Upload... ade
Diaghoze ¥ -
’ i T ~ | . =
e ¥ pload Diagnose  Secure  Buis Monito

Change Caontraller..

Import 3 ‘ ) s Bonter
Expaort P | g ExportDevice k
Docurment Generator (print) ._@ Wariables to Excel..

L

pEgsg

4. Click onExport Exchange File tab.
5. Click Export button.

Irmport Export [ X
| 4 Import Exchange File Export Exchange File

[] set Password

Passward

Password

Confirm Password

Element Exported | Controller.Micro850

Q Export | | Close
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6. Choose a location where to save the export file and click Save.

Save &5 @
@l\_}'|! Desktop » = | 4 || Search Desktap o
Organize « New folder B - '@'

4.7 Favarites 3 7 Libraries
B Desktop @Homegroup
& Downloads A Admin
Ll Recent Places ||  (M/Computer
1 GhNetwork
4 Libraries
i 3 Documents
o J’. husic [
> | Pictures
> E Videos

> ¥ Homegroup -

File name: Controller.Micro850

Save as type: | SevenZip files (*.7z) v]

~ Hide Falders [ Sawe l [ Cancel ]

7. When the export is completed successfully the output information is displayed:

Dutput

Show output from: |Impu:ur‘t Export '|| _‘J | w'JJ —lr| =4 | =

Start export of element Controller.Micro858

serializing data

Creating zip file: C:‘\Users\User\Desktop\Controller.Micro858.7z
Export completed

o Note: CCW export file is a 7-zip compressed archive. Use a suitable zip utility to extract archive contentinto a
local folder.

Import Files in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags =

+ >] =

Data * Tag URI

The following dialog shows which importer type can be selected.
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HMIStudio ot

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

ersion Type

Allen-Bradley RSLogix5000 v1. 1 Hierarchical

Allen-Bradley RSLogix5000 w15 Linear

Allen-Bradley CCW v15 Linear
Omron Sysmac v13 Linear
Ornron CX-0One w15 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Select Allen-Bradely CCW v15 option.

Directory structure extracted from 7z file is something like: “..\<folder_name>\Micro8xx\Micro8xx\”

Inside this last folder, select the Micro8xx.isaxml file as shown below:
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Organize «

Name Date modified

W Favontes
= Desktop __ Demo_logic.annex 18/06/2015 09:58 AMNMEX File

@ Downloads Demo _logic,isaxm 18/06/2015 09:58 ISAXML File

Recorded TV Micro830.isaxml 18/06/2015 09:58 ISAXML File

. Google Drive __ Mod_Message.annex 18/06/2015 09:58 ANNEX File
il Recent Places __ Mod_Meszage.isaxmi 18/06/2015 09:58 ISAXML File
__ oee_calcs.annex 18/06/2015 09:58 AMNMEX File

4 Libraries .| oee_calcs.isaxml 8/06/2015 09:58 ISAXML File
. PID_Feedback.annex f06/2015 09:58 ANNEX File

& Homegroup | PID_Feedback.isaxml f06/2015 09:58 ISAXML File
__| PID_OutputRegulator.annex f06/2015 09:58 ANNEX File

1% Computer .| PID_OutputRegulator.isaxmi /06,2015 09:58 ISAXML File
a Local Disk (C:) | PID_PWM_LD.annex f06/2015 09:58 ANMNEX File
| Controller,Microg50 __| PID_PWM_LD.isaxml f06/2015 09:58 ISAXML File

| Micro850 __| PID_PWM_SCALE.annex f06/2015 09:58 ANNEX File

|\ Micro850 __| PID_PWM_SCALE.isaxml f06/2015 09:58 ISAXML File

__| PIDWaterLvl.annex 18/06/2015 09:58 ANNEX File

Micro850.isaxml State: BB Shared Size: 20,2 KB
ISAXML File Date modified: 18/06/2015 09:58 Date created: 18/06/2015 09:58

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

7 Tags xr Protocols | -
o= g o ] [ %% ] 3] R |‘P- Search | T Fiter by: Data = | Tems used:6/10000 Protocal: Show all Show al tags |
Data Type Comment # | | Property Value
Modbus TCP:protl . “ Driver
a
Model: Modicon Modbus(1-based) Cantziner Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Probucul Modbus TCP:protL
Holding Registers 3 i Dictionary
MRTU1 . Array false
MRTUZ un Array size o
MRTUS wesgnedshort Arrayindex. Subindex 400003
MRTU4 un Comment
’ '}7 Data type unsignedShort
Toolbar item Description
29 Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

+ Update Tag(s).
& p a(s)

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 201



Ethernet/IP CIP

Toolbar item Description

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

o Tagst x . Tags* x
+ = i @ ] [ % & & =@ 1 [> 4 2] &1 R
Data Type Con Data Type Con
'CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
4 Model CODESYS 5 Container “ Mode: CODESYS £ Container
4 Application Container 4 Application Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testArrayTag Array[11] : INT 4 testArrayTag Array[11] : INT
] T
[ INT
[} NT
E)] T
[ INT
51 INT
[6l NT
A INT
8] INT
G} INT
[10] INT
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Taa3 DINT
. . , Searches tags in the dictionary basing on filter combo-
P+ Search Filter by: |Tagname =

box item selected.

Adding an alias name to a protocol

Tag names must be unique at project level, however, the same tag names might need to be used for different controller
nodes (for example when the HMI device is connected to two devices running the same application).

When creating a protocol you can add an alias name that will be added to tag names imported for this protocol.

In the example, the connection to a certain controller is assigned the name Node1. When tags are imported for this
node, all tag names will have the prefix Node1 making each of them unique at the network/project level.
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1:Pagel T protocolyy Tags* x]

+—AV|X | 2] |[Modbus TCPprot 1 - &7
[ Name | Group | Driver | Address | Commert
raiciis . Tam  Veisieibia il il s gy L B
N el e el L L G LTS TP
N il T e L1 L G [P TP
[ s ™ (R il il —
il i T [BYRT ST L L G TS TP - i
] - #eurkid L1 L G [P TP -
I rn | e - A il e o o | Bl
BNode'IﬂNater_level un = - 1 10 0unsigfedShort |
1 Metwork ﬁ

(71 Node id as defined in impart file

(@) Select Network node id

Slave Id Model Alias
i - Nodel
- Node2
T
=
23|z
{zaname me
H Water_level
Ok ] [ Cancel

M

it

i

£ EE

¥
f
17

e e

Note: Aliasing tag names is only available for imported tags. Tags which are added manually in the Tag Editor
o do not need to have the Alias prefix in the tag name.
The Alias string is attached on the import. If you modify the Alias string after the tag import has been
completed, there will be no effect on the names already present in the dictionary. When the Alias string is
changed and tags are re-imported, all tags will be re-imported with the new prefix string.

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target
controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP
variable.

o Note: Node Override IP values assigned at runtime are retained through power cycles.
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Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

N
Ethernet/IP CIP [
Ethernet/IF CIP

-

Memary Type ArrayIndex SublIndex
Mode Override IP - i = 0
Data Type Arraysize Conwversion

unsignedByte [] - 4 -

Folder Name Structure Name Tag Name

e

b

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 e x]

|+ 0 0] [ 8 B 3

I Data

* Tag URI

The following dialog shows which importer type can be selected.
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HMIStudio

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

X

Version

éA“Eﬂ-ErEmE}' RSLogix5000 v1. 1 Hierarchical

Type

Allen-Bradley RSLogix5000 v15 Linear

Allen-Bradley CCW w15 Linear

QOmron Sysmac v 15 Linear

Ornron CX-0One w15 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description

Allen-Bradley L5X v1.1

Requires a .L5X file.

Hierarchical . .
Check Controller Model Logix 5000 for more details.
All variables will be displayed according to RSLogix5000 Hierarchical view.
Allen-Bradley Requires a .CSVand .L5X (optional) files.
RSLogix5000 v15 . .
Linear Check Controller Model Logix 5000 for more details.

All variables will be displayed at the same level.

Allen-Bradley CCW v15
Linear

Requires a .ISAXML file.
Check Controller Model Micro800 for more details.

All variables will be displayed at the same level.

Omron Sysmac v15
Linear

Requires a .NJF file.
Check Controller Model Omron Sysmac for more details.

All variables will be displayed at the same level.

Omron CX-One v15
Linear

Requires a .CJFand .CJS (optional) files.

Check Controller Model Omron Sysmac for more details.
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Importer Description

All variables will be displayed at the same level.

Tag Editor exported xml | Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags X

+ = 4 @ >1 [> Se

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

. Tags X Protocols -
= =g B 3] [» % 2 B8] R [P+ search | Tritter by: Data ~ | Items used:6/10000 Protocol: Show all Show all tags L |
Data Type Comment || Property Value
Modbus TCP:prot1 . ¥ Driver
4 -
Model: Modicon Modbus{1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort K
Holding Registers 2 unsignedShort F— Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
B Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
&3 p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.
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Toolbar item Description
R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

7 Tags® x 4 Tags® X

+ = 3@ 21 [ 4 o & + - i@ 1 [ & o] & &

“ oo coness 5 Container 4 o CopErs 3 Container

4 ppplication Container 4 Appiication Container
T T S — L A
[ INT
m INT
[} T
(&1} INT
“ INT
[s] T
&) INT
il INT
[8] T
El} INT
[10] INT
! S rch in the dictionar ing on filter combo-
O search T Filter by: [Tagname = Sea.c es tags in the dictionary basing on filter combo
box item selected.

Communication status

Current communication status can be displayed using System Variables. See "System Variables" section in the main
manual.

Codes supported for this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Ensure the data programmed in the project are

response format or contents from the controller . consistent with the controller resources.

General Unidentifiable error. Should never be reported. Contact technical support.

Error
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Fatek FACON ETH

Fatek FACON ETH

The Fatek FACON ETH communication driver has been designed to connect HMI devices to a Fatek FACON PLC
through Ethernet connection.

Protocol Editor Settings

Alias

IP address

Port

station

Timeout

PLC Models

[ ]PLC Network

Fatek FACOM ETH

Ok

Cancel

Adding a protocol

To configure the protocol:

1. In Config node double-click Protocols.

2. Toadd adriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Element Description

IP Address | Ethernet IP address of the PLC.

Port Port number used to communicate with PLC.
station station number according to PLC configuration.

208

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element

Description

Timeout Time delay in milliseconds between two retries in case of missing response from the PLC.
PLC Models | PLC model available:
e FB Series
PLC Networ | IP address for all controllers in multiple connections. PLC Network must be selected to
k enable multiple connections.

Fatek FACOMN ETH

PLC Metwork

Alias

IP address
Port
station
Timeout

PLC Models

FB Series |

Slaves

Slave Id

Tag Editor Settings

200

OK

Cancel

Fatek FACOMN ETH

Alias

IP address

Port

station

Timeout

PLC Models

FB Series

Ok

Cancel

In Tag Editor select the protocol Fatek FACON ETH.

Add a tag using [+] button. Tag setting can be defined using the following dialog:
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Fatek FACON ETH

i N
Fatek FACON ETH [

Fatek FACOM ETH
Memory Type Offset SublInde:x
Input Discrete - 0 % | 0 -
Data Type Orraysize Conversion

boolean - o | n

Lok J[ cancel || oy | [ hep |
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Element Description
_IM;;:OW Memory Type Description
Input Discrete X resources. Corresponding to External Digital Input
Point.
Output Relay Y resources. Corresponding to External Digital Output
Point.
Internal Relay M resources. Corresponding to PLC internal memory.
Step Relay S resources.
Timer Discrete T resources.
Counter Discrete C resources.
Timer Register Current Time Value Register.
Counter Register Current Counter Value Register.
Data Register - HR R resources.
Data Register - DR D resources.
Run Boolean value. Corresponding to PLC status.
Node Override IP See Special Data Types for specifications.
Offset Starting address for the Tag. The possible range depend on PLC model selected.
Sublndex This allows resource offset selection depending on the selected data type.
Data Type Available data types:

* boolean
* byte

e short

* int

e unsignedByte
* unsignedShort

e unsignedint
o float

» double

» string

e binary

See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
0 brackets (byte[], short[]...).
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Element Description

Arraysize  Incase of array tag, this property represents the number of array elements.

 In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv hits
AB->BA = |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH- »=GHEFCDAB
Inv bits .Y
W
| Cancel | [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
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Element Description

Value Description

-> Example:
GHEFCDAB | 32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.
>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)

010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the PLC at
runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the PLC IP specified in the project at programming time.

Node Override IP | Modbus operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.
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Fatek FACON ETH

If the HMI device is connected to a network with more than one PLC node, each node has its own Node Override IP

variable.

0 Note: Node Override IP values assigned at runtime are retained through power cycles.

-
Fatek FACON ETH

=2

Fatek FACON ETH

Memory Type Offset

Mode Cverride IP - » 0

Data Type Arraysize

unsignedByte [] - 4

SubInde:x

0

Conversion

[ Ok ] [ Cancel

214
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Fatek FACON SER

The Fatek FACON SER communication driver has been designed to connect HMI devices to a Fatek FACON PLC
through Serial connection.

Protocol Editor Settings

Adding a protocol

To configure the protocol:

1. In Config node double-click Protocols.

2. Toaddadriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Fatek FACOM SER
[]PLC Network
Alias
MNode 1D

PLC Models

Comm...

| 1

FB Series

QK

Cancel

Element Description
Node ID Serial node associated to the PLC.
PLC PLC model available:
Models .
* FB Series

PLC Netwo | IP address for all controllers in multiple connections. PLC Network must be selected to
rk enable multiple connections.
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Fatek FACON SER

Element Description
Fatek FACCOM SER ot
PLC Metwork Comm... oK

Alias | Cancel

Node ID | A

PLC Models

Fatek FACOM SER
Ok
Slaves Aliaz |
Slave Id Node ID | 1
PLC Models

Comm... If clicked displays the communication parameters setup dialog.

F B
Comm Parameter Dizlog M

Fort [ com1 - ]
Baudrate [HIEIZI-I]' - ]
Parity ’ none - ]
Data bits [ 3 ,]
Stop bits [ 1 _]
Mode [ RS-485 - ]
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Element Description

Element

Parameter

Port

Serial port selection.

e COM1: device PLC port.

e COM2: computer/printer port on panels with 2 serial ports or
optional Plug-In module plugged on Slot 1/2 for panels with 1
serial port on-board.

¢ COMS3: optional Plug-In module plugged on Slot 3/4 for
panels with 1 serial port on-board.

Baudrate, Parity,
Data Bits, Stop
bits

Serial line parameters.

Mode

Tag Editor Settings

Serial port mode. Available modes:
¢ RS-232.
¢ RS-485 (2 wires).
¢ RS-422 (4 wires).

In Tag Editor select the protocol Fatek FACON SER.

Add a tag using [+] button. Tag setting can be defined using the following dialog:

-

Fatek FACON SER

Fatek FACON SER |

Memory Type Offset

Input Discrete - U]

Data Type

boolean - 0

Conversion

+

oK ] [ Cancel Apply
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Element Description
_I'YI;F::OW Memory Type Description
Input Discrete Xresources. Corresponding to External Digital Input
Point.
Output Relay Y resources. Corresponding to External Digital Output
Point.
Internal Relay M resources. Corresponding to PLC internal memory.
Step Relay S resources.
Timer Discrete T resources.
Counter Discrete C resources.
Timer Register Current Time Value Register.
Counter Register Current Counter Value Register.
Data Register - HR R resources.
Data Register - DR D resources.
Run Boolean value. Corresponding to PLC status.
Offset Starting address for the Tag. The possible range depend on PLC model selected.
Sublndex This allows resource offset selection depending on the selected data type.

Data Type Available data types:

¢ boolean

¢ byte

¢ short

e int

¢ unsignedByte
¢ unsignedShort
¢ unsignedint
e float

¢ double

¢ string

¢ binary

See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
0 brackets (byte[], short[]...).

218 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element Description

Arraysize ¢ In case of array tag, this property represents the number of array elements.

available in the string tag.

setto UTF-8 or Latin1 in Tag Editor.

character requires 2 bytes.

¢ In case of string tag, this property represents the maximum number of bytes

Note: number of bytes corresponds to number of string characters if Encoding property is

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap? Allowed Configured
BCD Inv bits
AB-=BA = |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits -~
S
| Cancel | [ (o4 ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte

Example:

5588 — 20813 (in decimal format)

15D4 — 514D (in hexadecimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

39628 — 52378 (in decimal format)

9ACC — CC9A (in hexadecimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
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Fatek FACON SER

Element Description

Value Description

> Example:

GHEFCDAB | 32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.

>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)
0 10000000110
000111001011101101100100010110100001110010101100
0001
N
110000011100
101010100001010001011011011011001011011000010011
1101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from

220

0to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

Configured).

Use the arrow buttons to order the configured conversions.
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GE Intelligent Platforms SNP

The GE Intelligent Platforms SNP driver can be used to connect the HMI device to the GE controllers through serial
connection using the native and proprietary SNP communication protocol.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.

2. Toaddadriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

GE Intelligent Platforms SMP

[]PLC Metwork COMM...

Alias |

SNP D E

Protocol type NP

FLC Models

90-20

90-30 311

90-30 331

90-70 731/732

90-70 771772

90-70 730/781/782/789/914/915/924/925/928/335
90-30 340341

90-30 Micro 14 points

90-30 313/321/323

90-30 351/352/360/363/364
90-70 738

90-30 Micro 28 points

90-30 350/374

VersaMax Mano (WDD101, NDROO1)
VersaMax Micro 14 points
VersaMax Micro 28 points
VersaMax CPUOO1

VersaMax CPUOO2

VersaMax (CPUODS, CPUEDS)
PACSystermn RX3i

VersaMax Micro 64 points
Fanuc CHC

Cancel
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GE Intelligent Platforms SNP

Eleme

nt Description

Alias | Name identifying nodes in network configurations. The name will be added as a prefix to each tag
name imported for each network node.

PLC PLC models available.
Model
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Eleme

nt Description

Proto | Allows to select between SNP and SNP-X protocol.

col
type
Com If clicked displays the communication parameters setup dialog.
m... - -
Comm Parameter Dialog Iél
Port [cnm1 *]
Baudrate [192&& T]
Parity [udd ,]
Data bits [5 ,]
Stop bits [1 ,]
Mode [HS-—‘-BE v]
Element | Parameter
Port Serial port selection.

¢ COM1: On-board port
e COM2: Optional Plug-in module plugged on slot#1 or slot#2
e COM3: Optional Plug-in module plugged on slot#3 or slot#4

Baudrat | Serial line parameters.
e, Parity,
Data
Bits,
Stop
bits
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GE Intelligent Platforms SNP

Eleme

nt Description

Element | Parameter

Mode Serial port mode. Available modes:

+ RS-232.
* RS-485 (2 wires).
* RS-422 (4 wires).

PLC Multiple controllers can be connected to one HMI device. To set-up multiple
Network | connections, select PLC networkand click Add to configure each slave

PLC Metwork Comm... OK
Alias | cancel
SNPID E

Protocol tyPe | cE ntelligent Platforms SMP

PLC Models
VersaMax CPUQ
VersaMax (CPU
PACSystem RX3 Alias |
VersaMax Micro
Fanuc CMC
SNP ID | o
Slaves
Protocol type SNP
Slave Id
PLC Models
90-30 311
90-30 331
20-70 731732
Q0-70 FF1f772

90-30 3404341

Tag Editor Settings

In Tag Editor select the protocol GE Intelligent Platforms SNP.
Add a tag using [+] button. Tag setting can be defined using the following dialog:
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GE Intelligent Platforms SNP

GE Inteligent Platforms SMP
Memory Type Offset SubIndex
Register - 1 = -
Data Type Conversion
boolean - 0 +_,r_
Ok ] I Cancel Apply
Element Description
Memory Memory Type Description
Type
Register R resource on PLC.
Discrete Input I resource on PLC.
Discrete Output Q resource on PLC.
Discrete Global G resource on PLC.
Internal Coil M resource on PLC.
Temporary Coil T resource on PLC.
System Status S resource on PLC.
Analog Input Al resource on PLC.
Analog Output AQ resource on PLC.
Clear I/O Fault IOF resource on PLC.
Clear PLC Fault PLF resource on PLC.
Offset Offset address where tag is located. Offset range depends on specific memory type and

PLC model selected.
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GE Intelligent Platforms SNP

Element Description

Data Type Available data types:

¢ boolean

¢ byte

¢ short

e int

¢ unsignedByte
¢ unsignedShort
¢ unsignedint

e float

¢ double

¢ string

¢ binary
See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
o brackets (byte[], short[]...).

Arraysize ¢ In case of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD->CDAB -
ABCDEFGH- =GHEFCDAB
Inv bits L
W
[ Cancel ] [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in along word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Element Description

Configured).

Tag Import

Exporting Tags from PLC

The GE Intelligent Platforms SRTP Ethernet driver support the Tag Import facility.

Variables can be exported by the controller programming software Proficy Machine Edition,

Use the arrow buttons to order the configured conversions.

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

selecting “Variables” tab, then right mouse click and from context menu select the Export option as shown in following

figure.

ﬁ File Edit Search Project Target Wariables Tools Window Help

HEde v 2 & &

_____ BER & Ao M Yariable

_____ G_::F A:Gl Paste (i
..... PR A IMTH Import...

..... Ci::fl A_S1 Impork Aukogenerated Tags. ..

..... BER 0 s Expork...

----- BER & SRl Sort By 3
----- SER g SC Repott... el T
----- SR g T1

_____ BER A rnons Filket By »
_____ SR A1nn0e Filter Configuration. ..

&

""" ALOD0S Delete Unused Wariables. ..

----- SER nIoo14 .

& Refresh Yariable References

----- AIOOLE

----- SER nI0017

----- SER AI001G

----- SER AI0019

----- SER AI00Z0

5P acoon1

----- SEF, Goooo4 =
BFF e e e
1| | r

aﬂptians I/ Utilities I%Manager JF'n:niect T“%Variahles |'§' Infotfisw |

In the following dialog select then the file name and the file location on the computer.
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ﬁ File Edit 3Search Project Target Variables Tools ‘Window Help

EEHS v 25 ¢ 4 BRo X N (E R
i FoMrB BN INHOOHOEOEED

Mavigakor

El.

E@E ‘Wariable List: Sorted by Address, Filker = Mo System Variables i’
- Targetl

-8By pr_aToo01

-8B 10003

Export 21 x|
S peicher I@ Eigene [ ateien j = £ Ea-
Eigene Bilder

D ateinarme: IMachine_EditiDn_ValiahIesl Speichern I
Dateityp: IEDmma Separated Values(* cav) j Abbrechen |
i

A OO T [O0S |

Gjp AQO001[007]

-5 aGoon1[00g] -
H L1 o I "
4| | »

aﬂptiuns I o Utilities J % M anager I F'miec:t @Valiahles |f.-’ |nfotiew |

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

A
[+ IR

I Data

* Tag URI

The following dialog shows which importer type can be selected.
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GE Intelligent Platforms SNP

HMI5tudio *

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

Version Type

Taq Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description

Proficy Machine v1.0 | Requires an .csv file.

Linear . . .
All variables will be displayed at the same level.

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7Tagsx|
|.|._dg,.=;rj O] [ 4 2 5] 0

S

I Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

-

Tags xr Protocols |

o= i B 2] [ % 2] E] R [O- search | Triter by: Data v | Items used:5/10000 Protocol: Show all Show all tags |
Data Type Comment | | Property Value
Modbus TCP:prot1 " ¥ Driver
4 1 ) Container
Mud;\‘ I::!"d':’" !‘\'I;dhuls(l-hased) T Model Modicon Modbus(1-based)
jolding Registers unsignedshor .
Holding Registers 2 unsignedShort - Protocal Modbus TCP:prot1
Holding Registers 3 i iShort (BT,
RTUL - Array false
Array size 0
Arrayindex. Subindex 400003
Comment
- Data type unsignedShort
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Toolbar item

Description

B

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

44 Update Tag(s).
2|
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ -3 @ o1 [ % 23 & + = 3@ 1 [ % B 5] R
« ORI o / < EEEERETT e /
4 Application Container 4 Appiication Container
PiAVESIE i TR clvir
[ INT
&Y} INT
@ INT
3 INT
[ T
[3 T
[6] INT
& e
[©] INT
[10] T
. arches tags in the dictionary basing on filter combo-
P searc TFuIterI:n_.r: Searches tag e dictionary basing o combo

box item selected.
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GE Intelligent Platforms SRTP

GE Intelligent Platforms SRTP

The GE Intelligent Platforms SRTP driver can be used to connect the HMI device to the GE controllers through Ethernet

connection using the native and proprietary SRTP communication protocol.

Protocol Editor Settings

Add (+) adriver in the Protocol editor and select the protocol called “GE Intelligent Platforms SRTP” from the list of

available protocols.

[ PLC Netwark
Alias |

IP address | g .0 .0 .0

— | 18245

Timeout | 2000

PLC Models

90-30 311 -
90-30 331

90-70 731/732 |
90-70 771/772

90-70 780/731/782/739/914/915/924/925/928/935

90-30 340/341 7

GE Intelligent Platforms SRTP =

-

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be added as a

prefix to each tag name imported for each network node

IP The IP address of the Ethernet interface of the controller
Address
Port Communication Port number for the Ethernet interface

Timeout The time the protocol waits the answer from the controller before issuing a new retry.
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Element Description

PLC List of compatible controller models. Make sure to select the right model in this list when

Models configuring the protocol.

PLC The protocol supports connection to multiple controllers.

Network . " . . ) .
To enable this, check the "PLC Network" check box and provide the configuration per each
node.

GE Intelligent Platforms SRTP IE\]
TR GE Intelligent Platforms SRTP <=
Alias
IP address 0.0 D . 0
Port = IP address 0.0 0 . 1
Timeout ’20007 Bt 18245
PLC Models Timeout 2000
PLC Models
R
- _ _ 90-30 331 1
782/789/914/915/924/925/928/335 90-70 731732 s
90-30 340/341 90-70 771772
90-70 780/781/782/789/214/915/924/925/928/935
Slaves 90-30 340?341Jr ARSI SRAREIE0 i
Slave Id Model Alias
Data Types

The import module supports variables of standard data types as per the following list.

BOOL
BYTE (8-bits unsigned integers)
DINT (32-bits signed integers)

DWORD (32-bit bit strings, displayed as unsigned integers)

INT (16-bit signed integers)
REAL (32-bit floating point data)
STRING (character string)
UINT (16-bit unsigned integers)

WORD (16-bit bit strings, displayed as unsigned integers)

o Note: User defined structure and predefined structures are not supported. 64-bit data are also not supported

Tag Conversion

Conversion to be applied to the tag.
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GE Intelligent Platforms SRTP

Conversion

inv,swap2

Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD-=>CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits P

W

[ Cancel ] [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value

Description

Inv bits

Example:

inv: Invert all the bits of the tag.

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

Example:
25.36 — -25.36

neg: Set the opposite of tag value.

AB -> BA

Example:

swapnibbles: Swap nibbles in a byte.

15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

Example:

swap2: Swap bytes in a word.

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

Example:

swap4: Swap bytes in a double word.

32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
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Value Description

ABC...NOP -> swap8: Swap bytes in a long word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from 0 to 9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Special Data Types

The GE Intelligent Platforms SRTP driver provides one special data type called "Node Override IP".

The Node Override IP allows changing at runtime the IP address of the target controller you want to connect. This
memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

If the IP Override is set to 0.0.0.0, all the communication with the node is stopped, no request frames are generated
anymore.

If the IP Override has a value different from 0.0.0.0, it is interpreted as node IP override and the target IP address is
replaced at runtime with the new value.

In case the panel has been configured to access to a network of controllers, each node has its own Override variable.

0 Note: the IP Override values assigned at runtime are retained through power cycles.
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GE Intelligent Platforms SRTP (5

GE Inteligent Platforms SRTP

Memory Type Offset

Mode Override [P i i

Data Type Arraysize Conversion

unsignedByte | 8 | +-

[ OK. ][ Cancel ] Apply

Aliasing Tag Names in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.
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1:Pagel r Protocols/y Tags X]

9F »] 2] 24 R |©- search | Y rilter by: Data ~ | Items used: 11/1000
Data Type Tag name Tag URI Dictionary Prope
4 GE Intelligent Platforms SRTP:protl Container
Slave id: 192,168.0.1 .
? lias: Node1 ETETE
Model: 30-30 311
AIDD31 short Modeld/AI0031 17A17317short
AIDD32 short Modgit/AI10032 17AT732%short
AINO33 short Mode1/AI0033 17A12337short
AIDD34 short Mode1/AI0034 17AI7347short
C1_Imp boolean Mode1/C1_Imp 17171?boolfan
C2_Imp boolean Mode1/C2_Imp 171?37boolkan
C3_Imp boolzan etmss s
100004 boolean Import Tag(s) - Network X
MO0102 boolean
MO0103 boolean
MO0104 baolean o Please select one or more nodes tolassodate this dictionary and continue.
Slave id: 192.168.0.2

Alias: Mode2 ErilE Ry Slave id Model Alias
Model: 90-30 311

192.168.0.1 90-30 311 Node1

192.168.0.2 90-30 311 Node2

[] For each selected node import only symbols matching that node

Cancel

Note: Aliasing tag names is only available when tags can be imported. Tags which are added manually in the

9 Tag Editor do not need to have the Alias prefix in the tag name. The Alias string is attached to the tag name
only at the moment the tags are imported using Tag Editor. If you modify the Alias string after the tag import
has been completed, there will be no effect on the names already present in the dictionary. When the Alias
string is changed and tags are imported again, all tags will be imported again with the new prefix string.

Tag Import
Exporting Tags from PLC
The GE Intelligent Platforms SRTP Ethernet driver support the Tag Import facility.

Variables can be exported by the controller programming software Proficy Machine Edition,

selecting “Variables” tab, then right mouse click and from context menu select the Export option as shown in following
figure.
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‘ﬁ’ File Edit Search Project Target Wariables

Tools  Window

Help

2 & &

----- SR s

----- SER g s
----- SER ARl
----- SER g sC
----- SR T

----- SER AI0O03
----- SER T4
----- SER AI0O0S
----- SER aToni4
----- SER AI0O1E
----- SER aton17
----- SER AI0O1G
----- ER arnn19
----- SER AI00Z0
52 ac0001

[T ——

4 |

Mew Yariable
Paste
Irnport. ..
Import Autogenerated Tags. ..

Expoart...

ZErlH-

Sork By k
Report... Chrl+T
Filter By k

Filter Configuration. ..

Delete Unused Yariables, ..
Refresh Variable References

58

aﬂptians I/ Lkilities IEManager JF'rDiect

In the following dialog select then the file name and the file location on the computer.
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ﬁ File Edit 3Search Project Target Variables Tools ‘Window Help

EEHS v 25 ¢ 4 BRo X N (E R
i FoMrB BN INHOOHOEOEED

Mavigakor

El.

E@E ‘Wariable List: Sorted by Address, Filker = Mo System Variables i’
- Targetl

-8By pr_aToo01

-8B 10003

Export 21 x|
S peicher I@ Eigene [ ateien j = £ Ea-
Eigene Bilder

D ateinarme: IMachine_EditiDn_ValiahIesl Speichern I
Dateityp: IEDmma Separated Values(* cav) j Abbrechen |
i

A OO T [O0S |

Gjp AQO001[007]

-5 aGoon1[00g] -
H L1 o I "
4| | »

aﬂptiuns I o Utilities J % M anager I F'miec:t @Valiahles |f.-’ |nfotiew |

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

A
[+ IR

I Data

* Tag URI

The following dialog shows which importer type can be selected.
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HMI5tudio *

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

Version Type

Taq Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description

Proficy Machine v1.0 | Requires an .csv file.

Linear . . .
All variables will be displayed at the same level.

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7Tagsx|
|.|._dg,.=;rj O] [ 4 2 5] 0

S

I Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

-

Tags xr Protocols |

o= i B 2] [ % 2] E] R [O- search | Triter by: Data v | Items used:5/10000 Protocol: Show all Show all tags |
Data Type Comment | | Property Value
Modbus TCP:prot1 " ¥ Driver
4 1 ) Container
Mud;\‘ I::!"d':’" !‘\'I;dhuls(l-hased) T Model Modicon Modbus(1-based)
jolding Registers unsignedshor .
Holding Registers 2 unsignedShort - Protocal Modbus TCP:prot1
Holding Registers 3 i iShort (BT,
RTUL - Array false
Array size 0
Arrayindex. Subindex 400003
Comment
- Data type unsignedShort
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Toolbar item

Description

B

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2]

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
Tags® x Tags® x
+ -3 @ o1 [ % 23 & + -4 @ 1 [ % B 5] R
Data Type Con Data Type Con
“ Vo ComSrE 5 Contaner # Noder Contsrs s Cantane:
4 Application Container 4 Appiication Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testArayTag Array[11] : INT 4 testArrayTag Array[11] : INT
[ INT
&Y} INT
@ INT
3 INT
[ T
1] INT
[6] INT
[} T
(£} INT
[©] INT
[10] T
Tagi DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT
- : e — Searches tags in the dictionary basing on filter combo-
P- search Filter by: |Tagname -

box item selected.

Communication Status

The communication status can be displayed using the dedicated system variables. Please refer to the User Manual for
further information about available system variables and their use.

The status codes supported for this communication driver are:

Error Notes

NAK Controller replies with a not acknowledge.

Timeout Request is not replied within the specified timeout period; ensure the controller is connected
and properly configured for network access

Invalid The panel did receive from the controller a response, but its format or its contents or its

response length is not as expected; ensure the data programmed in the project are consistent with the
controller resources.

General Error cannot be identified; should never be reported; contact technical support

Error
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GE SRTP

The GE SRTP communication driver has been designed to connect HMI devices to GE PLCs.

The driver allows symbolic communication with GE PLC model PacSystemRx3i.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

[ GE sRTP [

[C]PLC Metwork
Alns |
IP address | 0.0 .0 .0
Fort | 18245
Timeout |2|:||:||:|
PLC Models
90-30 311 -
90-30 331 m
90-70 731/732 —
90-70 771772
90-70 780/781/752/739/914/915/924/925/9258/935
90-30 340/341 i
L
Element Description
Alias Name identifying nodes in network configurations. The name will be added as

a prefix to each tag name imported for each network node.

IP address Ethernet IP address of the controller.
Port Port number used by the driver. The default value is 18245.
Timeout Time delay in milliseconds between two retries in case of missing response

from the server device.

PLC Models SAIA PLC models available:
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Element

Description

e 90-30 311

e 90-30 331

e 90-70 731/732

e 90-70 771/772

e 90-70 780/781/782/789/914/915/924/925/928/935
¢ 90-30 340/341

e 90-30 313

e 90-30 351/352/360/363/364

e 90-70 788

e 90-30 350/374

¢ VersaMax CPU001

¢ VersaMax CPU002

¢ VersaMax (CPU005, CPUEO05)
¢ PACSystem RX3i

PLC Network

Multiple controllers can be connected to one HMI device. To set-up multiple
connections, select PLC networkand click Add to configure each node

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

2. Select GE SRTP from the Driver list: tag definition dialog is displayed.
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-
GE SRTP

GE SRTP

Memory Type Offset SublInde:x

Register 1 % | 0 -
Symbol Mame Data Type Orraysize
|| | unsignedshort - ]
Conversion

+

Lok J[ cancel || ey [ hep |
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Element Description
_IM;;:OW Memory Type Description
Register unsigned 16 bit data register (default)
Discrete Input 1 bit data input (default)
Discrete Output 1 bit data output (default)
Discrete Global 1 bit data global (default)
Internal Coil 1 bit data coil (default)
Temporary Coil 1 bit data coil (default)
System Status 1 bit data status
System Status A 1 bit data status
System Status B 1 bit data status
System Status C 1 bit data status
Analog Input unsigned 16 bit data input (default)
Analog Output unsigned 16 bit data output (default)
SYMBOL 1 bit data symbol (default)
Node Override IP unsigned 8 bit array (see Special Data Types for mode details)
Offset This parameter is the address on the physical memory of the controller. The range for any memory type
depends on the PLC model.
Sublndex This allows resource offset selection within the register.
Data Type | Available data types:

¢ boolean
e byte
¢ short

e int

¢ unsignedByte
e unsignedShort

¢ unsignedint

o float
¢ double

» string

See "Programming concepts" section in the main manual.

0 Note: To define arrays, select one of Data Type format followed by square brackets.
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Element Description

Arraysize  Incase of array tag, this property represents the number of array elements.

 In case of string tag, this property represents the maximum number of bytes available in the
string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8
or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2

bytes.
Conversio | Conversion to be applied to the tag.
n
Conversion ‘ ‘ ‘
inv,swap? Allowed Configured
BCD Inv bits
AB->BA =+ |aBcD-»coaB
ABCD-»CDAB _
ABCDEFGH-=GHEFCDAR
Inv bits -~
W'
| Cancel | [ (o4 ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.
Example:

15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH -> swap4: Swap bytes in a double word.
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Element Description

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target

controller at runtime.

Value Description

GHEFCDAB Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in a long word.

OPM...DAB
Example:
142.366 — -893553517.588905 (in decimal format)
0 10000000110
0001110010111011011001000101101000011100101011000001
N
110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD becd: Separate byte in two nibbles, read them as decimal (from 0 to

9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP

variable.
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0 Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an

alternative to the IP Address.

GE SRTP

=2

GE SRTF

Memory Type Offset
Mode Override [P - ] ]
Symbol Mame Data Type Arraysize

unsignedByte [] - 4

Conversion

+

[ Ok J [ Cancel

L

Tag Import

For GE PLC model PacSystemRxa3i it is possible to create symbolic variables.

To create a new variable, right-click on the Variables View and select New Variable. To edit an existing variable, right-

click on it and then select Properties.
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(] 5 E

H :;E.F MySymbolicRealarray_10 :]
S MySymbolicSTRING
-5 MySymbolicUINT
i --G_::P My SymbolicWORD
- StH MySymbolich Duplicate... Ctr+D
i S MySymbolich Cut Tk
SER MySymbolich Copy CtrHC =
G_E.F' MySymbolich. Rename
-G_::P My Syrnbialici
SEF My Symbolicth Delete Del
GE .
G'I'-:P MvSva:u:nlfl:'u't Export...
*F MySymbaolic wekch e

i fi_,f My Syrnbiolict |d
N R —— T

ﬂﬂptinns o Utilities Elﬂamgm Fmiu:t %vﬂiﬂhlﬂt "E[' Irfioiew

In both cases, the variable's Properties Inspector dialog will appear as shown below.

Inspector %]
Variable [Targetl)
Mame MySymbolicwWORD
Descrption
Publish m
Amray Dimension 1 ]
Data Source GE FANUC PLC
Ref Address
Data Type WORD
Current Value 1]
Initial ¥ slue 0
Default Display Format | Decimal
Retentive True
General I

Important: In order for a symbolic variable to be visible to this driver, Publish must be set to External. The access must

be set to Read/Write.

To export these variables from PACSystem programming software, right click on Variable list (or on selected variables)

and click Export.
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Mavigator —

(L] A 3

':_E.F' MyMappedivordl
“_EF MyMappedivord2
%P MyMappedwordarray _1D
[ "“_E-P MyMappedWordbrray _2D
SEF. MySymbolicBOOL
GJE'|F_| MySymbolicBool01
'“jE'[r] MySymbolicBool02
EJEE MySymbalicBoolD3
SEF MySymbolicBool04
GEF, MySymbolicBoolds
Gfﬂ MySymbolicBool0a
IEFE MySymbalicBoold?
'ﬂE-E MySymbalicBaolDa
GJEFJ MySymbolicBoold
'GJE'[FJ MySymbolicBaal10
SEF| MySymbalicBool100
SEF MySymbalicBaol 101
SEF MySymboalicBool102
SEF MySymbolicBool103
[_:F[J MySymbolicBool1 04

mEE

4 |

Filter By b
Filter Configuration...

Delete Unused Yariables. .
Refresh Variable References

Lﬁl

aﬂpﬁuns -+ Utilities E Manager F'mial::t %Uuiﬂhlu 4 Infoview

In the Save as Type drop-down list, select Comma Separated Variable (*.csv) as the export file type. The dialogs

should appear as shown below.

Export E

Save In: I 7 ExportData

~| & & cf B

File name: |MyE xported/ ariables

save |

Save as bype: |Em£e¢-aaied Wikl cav)

e

cel
v

Select the driver in the Studio tag editor and click on the “Import tag” button to start the importer.
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= - T ] [ 4 B B R |P- Search | Y Fiter by: Data ~

Data Type Tagname TagURI Dictionary
GE SRTP:protl .
Model: 90-30 311 COntainer
HMI5tudio *

o Multiple taqg impaorters are available for this protocol. Please select the importer type and continue.

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Select Linear and locate the .csv file, then confirm.

The tags present in the exported document are listed in the tag dictionary from where they can be directly added to the
project using the add tags button as shown in the following figure.

51 1| Trearme P s T e =
Data - Type “ | | Property Value
3 Protocol  GE SRTP:prot1

AIDD31 short

AIDD32 short

AIDO33 short

AIDD34 short

Ci_Imp boalean

C2_Imp boolean

C3_Imp boalean

100004 boolean

MO0102 boolean i

P EE] bl
Ready Dictionary Mame: [GE SRTP protl] ME_Tag_Export Protocol Mame: GE SRTP

Read from PLC.
Write operations do not need a database update.

6 In case of Online Changes performed on PLC side, the tag database must be updated manually to correctly
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Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported for this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Check if the data programmed in the project are

response format or contents from the controller. consistent with the controller resources.

General Unidentifiable error. Should never be reported. Contact technical support.

Error
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Hitachi SER

HMI devices can be connected to a Hitachi EH/EHV PLC as the network master using this communication driver.

This driver has been designed for serial connection to the programming port of the PLC.

Protocol Editor Settings

Add (+) adriver in the Protocol editor and select the protocol called “Hitachi SER” from the list of available protocols.

The driver configuration dialog box is shown in figure.

[ Hitachi SER ==

-,

[ PLC Network | comm... | [ ok |
Alias |
PLC Models

e . .

EH150 CPUI104
EH150 CPU205
EH150 CPU316
EH150 CPUS16
EH150 CPUS4E
EHV CPU16.32.64 S

Element Description

Alias Name to be used to identify nodes in network configurations. The name
will be added as a prefix to each tag name imported for each network
node

PLC Select from the list the PLC model you are going to connect to. The

Models selection will influence the data range offset per each data type

according to the specific PLC memory resources.

PLC The protocol allows the connection of multiple controllers to one HMI. To
Network set-up multiple connections, check “PLC network” checkbox and create
the list of controllers pressing the “Add” button. You must specify the
node ID for each device you want to connect.
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Element Description
Hitachi SER [&=]
[¥]PLC Netwark oK
PLC Models
EH150 CPU208 :
EH150 CPU316 \i|
EH150 CPUS16
EH150 CPUS48
EHV CPU16.32.64 S
Slaves Delete jodify
Slave 1d Model Alizs
Hitachi SER (==
Slave ID 1
PLC Models
EH150 CPU104 -
EH150 CPU208 =
EH150 CPU315 |i|
EH150 CPUS48
EHV CPU16.32.64 it
Comms. Opens the serial port configuration parameters as shown in figure.
Comm Parameter Dialog @
Parity
Port Serial port selection
Series 400 Series 500
com1 PLC Port Serial Port
com2 PC/Printer Port Option Module
Baud rate, | Communication parameters for serial communication
Parity,
Data bits,
Stop bits
Mode Serial port mode; available options:
* RS-232,
¢ RS-485 (2 wires)
¢ RS-422 (4 wires)
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Tag Name Aliasing in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.

1:Pagel Tags x]
+ »] [> % B E] R |0~ search | Triter by: Data | Items used:8/10000 Protocol: Show al
Data Type Tag name Tag URIL Proper
4 Hitachi SER:protl Container
Slave id: .
“ plias: Node 1 T
Model: (#
Import Tag(s) - Network *
o Please select one or more nodes fo assodate this dictionary and continue,
Water_Level unsignedshort Node Tf\iater_Level
Slave id Model Aligs
Slave id: Container
Alias: Node2 - Mode1
Model;
“ Node2
[ For each selected node import only symbols matching that node

e

Note: Tag name aliasing is only available when tags can be imported. Tags which are added manually in the
o Tag Editor do not need to have the Alias prefix in the tag name.
The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
modify the Alias string after the tag import has been completed, there will be no effect on the names already
present in the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Tag Import

The Hitachi SER communication driver supports importing tags from the PLC programming software. The tag import
filter accepts symbol files with extension “.txt” created by the Actwin-H programming tool.

In the Actwin-H Software, click on the menu “Operations” then “Export symbol list” and then select the project which
should be exported as shown in figure.

File Edit View Insert Communication Toeols Help

O E Bl &S Force /O... Ly

) m &t Force output...

Release all forced

Program main

b .
Exchange addresses... —If{.mﬂln \

Export symbol list » Project U_65535_2
I LETH Ut dLLU%ﬂ Wi

E'l:l Project U_65535_2 Move symbol addresses..,
¢ .[& Program main

-[_] Symbaols

% Hardware confif
F.E Settinas Erfet ot i
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Hitachi SER

In the Tag Editor select the driver and click on the “Import tag” button to start the importer

ProjectView o
+ N

v B Projectl
@ Project properties
v ;P Pages
hd Eﬁ Unified
~ [ Normal
® 1i: Pagel
[ Diglog
=) Templates
A ;P Configuration
€\ Protocols

maigaalan 5

8ouglaley ss0i0 BeL N

.g; Reports
,3 Alarms
ﬂ‘ Events Buffer
¥ scheduler
‘a‘f MultiLanguage
BB Screen Saver
|3 Database Links
EE Data transfers
4 Interfaces
;‘* Security

? Redpe

¥ Dictionaries

] Keypads

x 1:Pagel Tags XI
+ =5 I o — | Teiter by:{pata
Data Type Tagname TagURI Comment
agsgﬂ' ?ERl_Dmt, .. Container
HMIStudio x

o Multiple tag importers are available for this protocol. Please select the importer type and continue.

Version

Actiin v1.0

Type

: Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ Keep synchronized

Conca

Once the importer has been selected, locate the symbol file and click Open.

The tags present in the exported document are listed in the tag dictionary from where they can be directly added to the
project using the add tags button as shown in figure.

1:Pagel T Protocols/y Tags x]

MOW2
MDW3

unsignedShort MDW2
unsignedShort MDW 3

Communication Status

== »] 26 2] 2Y| R [©- Search | T riter by: Data
Data Type Tag name Tag URI Dictionary
Hitachi SER.:protl .

4 Model: & . _ Container

sir siring-16 str 022420?string-16

ARRAY_WORD[1] short-8 ARRAY_WORD[1] OPARRAY_WORD([1]?4717short-8

ARRAY_WORD[Z] short-8 ARRAY_WORD[Z] 0PARRAY_WORD([1]?4727short-8

ARRAY_WORD[J] short-8 ARRAY_WORD[3] 0PARRAY_WORD([1]?473%short-8

ARRAY_WORD[4] short-8 ARRAY_WORD[4] 0RARRAY_WORD([1]?4747short-8

DPARRAY_\WORD[1]74?5?unsignedShart
DPARRAY_WORD[1]74?6?unsignedShart

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured for communication
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Error Notes

Line Error | Returned when an error on the communication parameter setup is detected (parity, baud
rate, data bits, stop bits); ensure the communication parameter settings of the controller is
compatible with panel communication setup

Invalid The panel did receive from the controller a response, but its format or its contents is not as
response expected; ensure the data programmed in the project are consistent with the controller
resources
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Hitachi ETH

Hitachi ETH

This communication driver has been designed to support communication to Hitachi controllers with Ethernet connection.
Hitachi controllers must either have an on-board Ethernet port (EHV CPU) or be equipped with an appropriate Ethernet
interface (EH-ETH, ET-ETH2 or OB- ETH).

The communication driver supports both TCP/IP and UDP/IP communication protocols.
Protocol Editor Settings

Add (+) adriver in the Protocol editor and select the protocol called “Hitachi ETH” from the list of available protocols.

The driver configuration dialog is shown in figure.

Hitachi ETH *
[JpLC Metwork oK
Alias ” |
IP address ” T |

Port ” 3004 |

[] enable watting

time between reguest (ms) ” 300 =
Connection Type UDpP >
PLC Models

EdisocPusss |

EH150 CPU316
EH150 CPUS16
EH150 CPUS43
EHV CPU16.32.64

EHV CPU128
EH-W 10.23 v

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be added as
a prefix to each tag name imported for each network node

IP address Ethernet IP address of the controller

Port Port number used for the communication. Default value 3004 and it corresponds to the
default setting of Hitachi controllers.

Enable Introduces a wait time between two communication requests

waiting

Time Wait time between two requests if enable waiting option has been activated

between

request
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Element Description

Connection UDP: use communication based on UDP/IP protocol

type
yp TCP: use communication based on TCP/IP protocol

PLC Models | Select from the list the PLC model you are going to connect to. The selection will
influence the data range offset per each data type according to the specific PLC memory
resources.

PLC Network | To set-up multiple connections, check “PLC network” checkbox and create the list of
controllers pressing the “Add” button. The IP address for each device you want to connect
must be specified.

1able Offline Algorithm

FLC Network oK
Aias | Cancel
IP address "
Port | 3004
[[] enable watting Hitachi ETH %
time between request
oK
Connection Type
Aligs || |

PLC Models

IP address || ) ) 0 1 |
EH150 CPU516
EH150 CPU548
EHV CPU1 B
EHV CPU128
EH-W 10.23 Connection Type upP

Fort || 3004 |

Slaves

PLC Models

Slave Id ~
EH150 CPUS15

EH150 CPUS48

EHV CPU16.32.64

EHV CPU128

EH-W 10.23 &7

Controller Configuration

The PLC must to be properly configured to support either UPD/IP or TCP/IP communication using port numbers 3004,
3005, 3006 or 3007.

Tag Name Aliasing in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project
level.
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Hitachi ETH

1:Pagel Tags x}

L )] [> &g Ba Eﬂ R |©- search | TF\\ter by: Data ~ | Items used:-8/10000 Protocol: Show all
Data Type Tag name Tag URI Proper
4 Hitachi ETH:prot1 Container
Slave id:
# lias: Node1 EnET=
Model: 5
Import Tag(s) - Netwark x

-y - o Please select one or more nodes Jo assodate this dictionary and continue.,

Water_Level unsignedShert Mode IfWater_Level

Slave id Model Aligs

Slave id: .
Alias: Node2 Container “ | Node1 |
Model:

Node2

[ For each selected node import only symbols matching that node

Cancel

Note: Tag name aliasing is only available when tags can be imported. Tags which are added manually in the
o Tag Editor do not need to have the Alias prefix in the tag name.
The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
modify the Alias string after the tag import has been completed, there will be no effect on the names already
present in the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Tag Import
The Hitachi ETH communication driver supports importing tags from the PLC programming software. The tag import
filter accepts symbol files with extension “.txt” created by the Actwin-H programming tool.

In the Actwin-H Software, click on the menu “Operations” then “Export symbol list” and then select the project which
should be exported as shown in figure.
File Edit View Insert Communication Tools  Help

O E B E Force I/O... [;
b m at Force output..,

Releasze all forced

Program main

» -
Exchange addresses... —Iv"f.mﬂln \

Export symbol list » Project U_65535_2
I LEES UE uLLu%—J Wit

=+ Preject U_65535_2 Move symbaol addresses...
Pregram main

-[Z] Symbaols
% Hardware confif

- Settings Eclit data marmnns

In the tag editor select the driver and click on the “Import tag” button to start the importer
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+ AV

ProjectView o

x 1:Page1/ Tags X]

+

v Projectl
Project properties
v @ Pages
hd Eﬁ Unified
v 7 Normal
W 1:Pagel
= Dialog
= Templates
~ [ Configuration
€\ Protocols

malpaalgn 5.

aaualajey 88010 el M

rends

(= Reports

& alarms

ﬂ‘ Events Buffer
¥ scheduler

Q.‘u MultiLanguage
Screen Saver
|3k Database Links
EE Data transfers

| TF\Iter by: Data

B 8] R |P- Search

Data

Hitachi ETH:prot1
Model: S

Type Tagname TagURI Comment

. Container

HMIStudio X

o Multiple tag importers are available for this protocol. Please select the importer type and continue,

Version Type

ActWin v1.0

Tag Editor exported xml 1.1 General

£ Interfaces .
e . Watched dictionary file:
£ Security
?'_" Recipe |
¥ Dictionaries [] keep synchronized
=] Keypads

Cancel

Once the importer has been selected, locate the symbol file and click Open.

The tags present in the exported document are listed in the tag dictionary from where they can be directly added to the
project using the add tags button as shown in figure.

1:Pagel r Protocols/( Tags x]

L »] &g |2y 2I| R |P- Search | Y Filter by: Data w | Items
Data Type Tag name Tag URI Dictionary
Hitachi ETH:prot1 )
4 Model: " Container
str string-16 str 0?27470?string-16
ARRAY_WORD[1] short-8 ARRAY_WORD[1] 0?ARRAY_WORD[1]?471?short-8

ARRAY_WORD[Z] short-8 ARRAY_WORD[2Z] 0?ARRAY_WORD[1]?4?2?short-8
ARRAY_WORD[3] short-8 ARRAY_WORD[3] 0?ARRAY_WORD[1]?4?3?short-8
ARRAY_WORD[4] short-8 ARRAY_WORD[4] 0?ARRAY_WORD[1]?4?4?short-8

MDW2
MDW 3

unsignedShort MDW2
unsignedShort MDW3

07ARRAY_WORD[1]74?5?unsignedShort
07ARRAY_WORD[1]?4?8?unsignedShort

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured for communication

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
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Hitachi ETH

Error Notes

resources
General Error cannot be identified; should never be reported; contact technical support
Error
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IDEC Maintenance

IDEC Maintenance communication driver has been designed to connect HMI devices to IDEC PLC through Serial or
Ethernet connection.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

IPI[JE-(: Maintenance ﬁ1
[7]PLC Netwark | comm... | [ ok |

Alias |

MNode ID |1

Media [ Serial - ]

IP address | o .0 .0 .0

Port |21u1

Timeout{ms) 500

PLC Models

FCEA - MicroSmart

FCSA - MicroSmart Pentra
FC4A - MicroSmart

FT1A - SmartAxis

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

Node ID Serial node associated to PLC.

Media Allows the selection of transport Media.
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IDEC Maintenance

Element Description
» select Serial to connect via serial line
» select Ethernet to connect via TCP/IP
IP address IP address of PLC (only available if Ethernet media is selected)
Port Port number of PLC
Timeout Time delay in milliseconds between retries in case of missing response
(ms)
PLC Models | PLC model available:
¢ FCB6A - MicroSmart Plus
e FCG6A - MicroSmart
e FC5A - MicroSmart Pentra
e FC4A - MicroSmart
e FT1A - SmartAxis
PLC Networ | Enable configuration of multiple connections.
k
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Element Description

i .
IDEC Maintenance | EE_'
PLC Network Comm... Ok
Alias | Cancel
Node ID E
Media | Ethernet -
i )

IP address |= IDEC Maintenance M
[
Timeout(ms) I Aligs | Cancel
PLC Models Node ID | 1
FC&A - MicroSmart P add
FCS5A - MicroSmart Pentra aoCTESS | 0.0 .0 .1
FC4A - Microsmart
FT1A - SmartAxis Port |21 oy
Slaves PLC Models

FC&A - MicroSmart Plus

Slave Id TI FCHA - MicroSmart

FCS5A - MicroSmart Pentra

FC4A - MicroSmart

FT1A - Smartaxis

-

LS

Comm... If clicked displays the communication parameters setup dialog (only available if Serial
media is selected)
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IDEC Maintenance

Element Description
Comm Parameter Dialog l&
Port [cum1 v]
Baudrate [E!EDD ,]
Parity [e'.ren T]
Data bits [? ,]
Stop bits [1 ,]
Node [RS—"-EE '.]
Element Parameter
Port Serial port selection.
e COM1: On-board port
e COM2: Optional Plug-in module plugged on
slot#1 or slot#2
¢ COMS3: Optional Plug-in module plugged on
slot#3 or slot#4
Baudrate, Parity, Data Bits, Serial line parameters.
Stop bits
Mode Serial port mode. Available modes:
« RS-232.
¢ RS-485 (2 wires).
* RS-422 (4 wires).

Tag Editor Settings

In Tag Editor select IDEC Maintenance protocol.

Add a tag using [+] button. Tag setting can be defined using the following dialog:
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F N
IDEC Maintenance u

IDEC Maintenance
Memory Type Offset Sublnde:x
I -Input r 0 g 0 -
Data Type Orraysize Conversion
unsignedByte - 0 | +-
I Ok I [ Cancel ] | Apply | [ Help ]
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IDEC Maintenance

Element Description
Memory Memory Type Description
Type
| - Input | resources. Corresponding to internal digital Input point.
Q - Output Q resources. Corresponding to internal digital Output
point.
M - Internal Relay M resources. Corresponding to PLC internal memory.
R - Shift Register S resources. Corresponding to PLC shift registers.
T - Timer T resources. Corresponding to PLC timers.

TC - Timer Current Value | TC resources. Corresponding to PLC timer current

values.
TP - Timer Preset Value TP resources. Corresponding to PLC timer preset
values.
C - Counter C resources. Corresponding to PLC counters.
CC - Counter Current CC resources. Corresponding to PLC counter current
Value values.

CP - Counter Preset Value | CP resources. Corresponding to PLC counter preset

values.
D - Data register D resources. Corresponding to PLC data registers.
Offset Starting address for the Tag. The possible range depend on PLC model selected.
Subindex This allows resource offset selection depending on the selected data type.
Data Type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ...
32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
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Element Description

Data Type Memory Space Limits

uint64 64-bit data 0..1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38

double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308

string Array of elements containing character code defined by
selected encoding

binary Arbitrary binary data

Note: to define arrays. select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA =+ |aBcD->cDAB
ABCD-=CDAE -
ABCDEFGH-=GHEFCDAE
Inw bits -,
L
I Cancel I [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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IDEC Maintenance

Element

Description

270

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
0001 0111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Element Description

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 e ]

EEEETEILIETER

I Data Tag URI

The following dialog shows which importer type can be selected.

HMIStudie x

o Multiple tag importers are available for this protocol. Please select the importer type and continue.

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] keep synchronized

Cancel
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IDEC Maintenance

Type Description
WindLDR v1.0 Requires a .csv file.
Linear

All variables will be displayed at the same level.

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

Tags x

+ =% B 01D 4

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

< Tags X Protocols -
+ = § B 1 [> % 2] 5] B [P- seach | Vriterbypam v | Items used:6/10000 Protocol: Show al shuwautags |
Data Type Comment | | Property Value
Modbus TCP:prot1 v Driver
4 ’ Container
Mndilgndlgnn!\‘I;dhuls[l-hased) eIT: Mode! Medicon Modbus(1-based)
iolding Registers unsignedshor A
Holding Registers 2 unsignedShort v Protocol Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wsgnedShort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Eli Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
&7 p a(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Toolbar item Description
Tags® x| Tags' x|
+ = % @0l D % ed T IR
Data Type Con Data Type Con

“ Sodeh copere 5 Contaer * s Coveere s Contarer

4 Application Container 4 Appiication Container

4 PLC_PRG Container 4 PLC_PRG Container

4 testArrayTag Array[11] : INT 4 testArayTag Array[11] £ INT
[0 INT
&4} INT
2 INT
3 T
g} T
[s] INT
[6] T
m INT
8 INT
[a T
[10] INT
Taal DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT
- ) , Searches tags in the dictionary basing on filter combo-
P- Search Filter by: |Tagname = )
box item selected.
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Jetter Ext ETH

Jetter Ext ETH

The Jetter Ext ETH driver has been developed to communicate with Jetter devices using the PCOM?7 protocol.

The HMI protocol identifies Jetter devices using their IP addresses. You should take note of these addresses as you
assign them because you will need them later in the set-up phase of the user interface application.

Different physical media, gateways, routers and hubs can be used in the communication network. Also, other devices
can independently make simultaneous use of the network. However, it is important to ensure that the traffic generated by
these devices does not degrade the communication speed (round-trip time) to an unacceptable level. Too slow
communication between the device and the Jetter device may result in low display update rate.

Protocol Editor Settings

Add (+) a new driver in the Protocol editor and select the protocol called “Jetter Ext ETH” from the list of available
protocols.

The driver configuration dialog is shown in the following figure.

[ Jetter Ext ETH = |

] PLE Network
Alias |
IP Address | 0.0 .0 .0
Local Port S0001
PLC Models

JetControl 3xx pcom7

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP Ethernet IP address of the PLC.

address

Local Allows to specify the source Port used from the HMI to communicate with PLC.
Port
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Element Description

PLC An unique PLC model is available: JetControl 3xx pcom?7.
Models
PLC The protocol allows the connection of multiple controllers to one HMI device. To set-up
Network multiple connections, check “PLC network” checkbox and enter IP Address for all PLCs.
Jetter Ext ETH =
ETH oK
[#1PLC Network Alias " |
Aliag IP Address || o . 0 . 0o . 2 |
IP Address PLC Models
JetControl 3xx pcom7
Local Port
PLC Models
Slaves Add Delete || Modify
Slave Id Model Alias
0.0.0.1 JetControl 3xx pc...

Tag Editor Settings

Into Tag editor select the protocol “Jetter Ext ETH” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:
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Jetter Ext ETH

il B
Jetter Ext ETH o
Jetter Ext ETH
Memory Type Offset
Input ] = ]
Type Conversion
boolean 0 +f-

QK

] | Cancel Apply | Help

Element | Description

Memory | Area of PLC where tag is located.

Type

Offset Offset address where tag is located.

Sublinde | This allows resource offset selection within the register.

X
Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e€9...2.1e9
unsignedByte 8-bit data 0...255
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Element | Description
Data Type Memory Space Limits
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type
string Refer to “String data type chapter”

Note: to define arrays, select one of Data Type format followed by square brackets
6 like “byte[]”, “short[]"...

Arraysiz ¢ In case of array tag, this property represents the number of array elements.
e ¢ In case of string tag, this property represents the maximum number of bytes available
in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is set
to UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
requires 2 bytes.

Conversi | Conversion to be applied to the tag.

on

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
ECD Inv bits
AB->BA = |aBCD->CDAB
ABCD->=CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits L
S
I Cancel I [ QK ]

Depending on data type selected, the Allowed list shows one or more conversions, listed
below.
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Jetter Ext ETH

Element | Description

Value

Description

Inv bits

Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

Set the opposite of the tag value.

Example:
25.36 — -25.36

AB -> BA

Swap nibbles of a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

Swap bytes of a word.

Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

Swap bytes of a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

Swap bytes of a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

Separate the byte in two nibbles, and reads them as decimal (from 0 to

9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

New Format
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Jetter “string” data format
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Element | Description

Select the conversion and click on plus button. The selected item will be added on
Configured list.

If more conversions are configured, they will be applied in order (from top to bottom of
Configured list).

Use the arrow buttons to order the configured conversions.

Special data types

The Jetter Ext ETH driver provides one special data type called "Node Override IP".

The Node override IP allows changing at runtime the IP address of the controller. This memory type is an array of 4
unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

If the Node Override IP is set to 0.0.0.0, all the communication with the slave is stopped, no request frames are
generated anymore.

If the Node Override IP has a value different from 0.0.0.0, it is interpreted as node IP override and the controller IP
address is replaced runtime with the new value.

In case the device has been configured to access to a network of controllers, each node has its own Node Override IP
variable.

o Note:the Node Override IP values assigned at runtime are retained through power cycles

Jetter Ext ETH |- &

Memary Type Offset
ode Override IP RS [u} = o}
Type Arraysize Conversion
unsignedByte [] - &8 +-

Ok l l Cancel

=]
=]
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Jetter Ext ETH

String data type
The Jetter devices allow to define within the programming software two different type of string variables: “Regstring” is
the old format while “string” is the new format, both these formats are supported by the Jetter Ext ETH driver.

When “Regstring” format is used the corresponding Tag must be configured simply selecting string as data type as
shown in the following figure, no further steps are required.

F A
Jetter Ext ETH S
Jetter Ext ETH
Memory Type Offset Subindex
Register - 0 = 0 -
Type Arraysize Conversion
Eiring] - s +]

T

L%

When “string” format is used once selected the string data type in the Tag definition dialog it is necessary, as shown in
the following figure, to add a New Format conversion.

-
Jetter Ext ETH B
Jetter Ext ETH
Memary Type Offset Subindex
Register - 0 = 0 -
Type Arraysize Conversion
string - 8 I newForm | Allowed
AB->BA
ABRCD-=CDAR

Mew Format |
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Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error

Notes

No response

Returned when a request is not replied within the specified timeout period; ensure
the controller is connected and properly configured to get network access

Incorrect node
address in
response

The device did receive from the controller a response with invalid node address

The received
message too
short

The device did receive from the controller a response with invalid format

Incorrect writing
data acknowledge

Controller did not accept write request; ensure the data programmed in the project
are consistent with the controller resources
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Keyence KV

Keyence KV

Keyence KV communication driver has been designed to connect HMI devices to KEYENCE PLCs through Serial or
Ethernet connection.

Please note that changes in the communication protocol specifications or PLC hardware may have occurred since this
documentation was created. Some changes may eventually affect the functionality of this communication driver. Always
test and verify the functionality of your application. To fully support changes in PLC hardware and communication
protocols, communication drivers are continuously updated. Always ensure that the latest version of communication
driver is used in your application.

Setting-up the PLC for Communication

Keyence KV PLC’s do not require any particular setup-up for communication at the programming port.

Protocol Editor Settings

Add (+) a driver in the Protocol Editor and select the protocol called “Keyence KV” from the list of available protocols.

The driver configuration dialog is shown in figure.

Keyence KV I&

[ PLC Metwork [Comm... ] [ Ok ]

Alias |

Media | Ethernet -|

IP address | 0.0.0.0

Port 3504

Timeout {ms) | &00 =

Number of retries | >

PLC Models

KV40/a0 E|

2
=
=]
[
=]

1

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

Media Allows the selection of transport Media.
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Element Description

+ select Serial to connect via serial line
+ select Ethernet to connect via TCP/IP

IP address | IP Address of the controller. Only available for Ethernet Media.

Port Port number used by PLC. The default value is 8501. Only available for Ethernet Media.

Timeout Time delay in milliseconds between two retries in case of missing response from PLC.
(ms)

Number of | Number of times a communication session is repeated before declaring reporting
retries communication error.
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Keyence KV

Element Description
PLC The list allows selecting the PLC model. The selection will influence the data range offset per
Models each data type according to the specific PLC memory resources.
Available models:
¢ KV10/16
¢ KV24
« KVv40/80
¢ KV300
¢ KV700
« KV1000
¢ KV3000/5000/5500
¢ KV7300/7500
¢ KV8000
Comm... Opens the serial port configuration dialog box. Only available for Serial Media.
[ Comm Parameter Dialog &r
Port Icum1 v‘
Baudrate Igﬁuu ,,I
Parity Ieven v‘
Data bits IE‘ ,I
Stop bits l1 ,I
Element Parameter
Port Serial port selection.
¢ COM1: On-board port
¢ COM2: Optional Plug-in
module plugged on slot#1 or
slot#2
¢ COMS3: Optional Plug-in
module plugged on slot#3 or
slot#4
Baudrate, Parity, Data Bits, Stop bits Serial line parameters.
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Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

2. Select Keyence KV from the Driver list: tag definition dialog is displayed.

Keyence KV

Keyence KV

| Int. Utility Relay v | 10 - 0

memorytype Offset subinde:x

datatype Arravsize Conversion

| unsignedshort e | ] | |

Cancel

Help
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Keyence KV

Element Description

Memory Type | Resource where tag is located on PLC.

Available resources are:

Int. Utility Relay
Data Memory
Timer Contact
Timer Current
Timer Preset
Counter Contact
Counter Current
Counter Preset
Digital Trimmer
Control Memory
Temporary Data Memory
Control Relay
Link Relay

Int. Aux. Relay
Latch Relay
Virtual Relay

Ext. Data Memory
Curr. File Register
Dial File Register
Virtual Memory
Index Register

e Link Register

Offset Offset address where tag is located.

subindex This allows resource offset selection within the register.

datatype Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e9...2.1e9
int64 64-bit data -9.2e18...9.2e18
unsignedByte 8-bit data 0...255
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Element Description

Data Type Memory Space Limits

unsignedShort 16-bit data 0...65535

unsignedint 32-bit data 0...4.2e9

uint64 64-bit data 0..1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ... 3.4e38
point type

double IEEE double-precision 64-bit floating | 2.2e-308 ... 1.79e308
point type

string Array of elements containing character code defined by selected
encoding

binary Arbitrary binary data

Note: to define arrays. select one of Data Type format followed by square brackets like
0 “byte[]”, “short[]"...

Arraysize  In case of array tag, this property represents the number of array elements.

* In case of string tag, this property represents the maximum number of bytes available in the
string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is set to
UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires

2 bytes.
Conversion Conversion to be applied to the tag.
Conversion | ‘ |
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA =+ |ABCD->CDAB
ABCD->CDAE _
ABCDEFGH->GHEFCDAR
Inv bits p.s
P
| Cancel | [ DK ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Keyence KV

Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

288

bcd: Separate byte in two nibbles, read them as decimal (from O to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
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Element Description

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags = ]
I >1 [> &s
Data . * Tag URI

Locate the .xml file exported from Tag Editor and click Open.

i h
o importer - Select a file to open ﬁ
@Uv| , v Computer » Local Disk (C:) » Folderl - | 3 | | Search Folderl je |

Organize - Mew folder = « [ l@l
i Mame Date modified Type
Bl Desktop :
o Pl || Exported Tags.xml 03/06/2016 16:42 AML File
. Libraries

3 Documents
JT' Music
= Pictures
B videos
#4 Homegroup
2 User
1M Computer
‘?! Metwark
Ed Control Panel - |

m

m |

File name: Exported Tagsxml - [Tag Editor exported file (*.xml) v]

| Open | | Cancel |

L

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the
screen.
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Keyence KV

o Tags X Protocols -
= = i T 3] [» e B8] #] R [P~ search | T rilter by: Data ~ | Items used:6/20000 Protocol:| Show al Show altags M &% []
Data Type Comment # | | Property Value

Modbus TCP:prot1 . ~ Driver

4 ]

Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort .
Holding Registers 2 unsignedShort . .Probocol Modbus TCP:prot1
Holding Registers 3 unsignedshort Dty

Array false
Array size 1]
MRTUS unsgnedshort ] Arrayindex. Subindex 400003
Comment
Data type unsignedshort
Toolbar item Description
Eli Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
& p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags™ x Tags® x
+-4@ 31 [ 2 & & +—-i@ 1 [» %e 2l 5] R
Data Type con || Data Type Con
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prat2
“ Nodsl: CODESYS 3 Container “ Vol CODESYS 3 Container
4 Application Container 4 Application Container
4 PLC_FRG Container 4 PLC_FRG Container
4 testArrayTag Array[11] : INT 4 testArrayTag Array[11] : INT
o] 0] NT
[ INT
2 NT
13 NT
4 T
(5] T
8] T
7 T
) T
£ T
[10] T
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT

P search T Filter by: Searches tags in the dictionary basing on filter combo-

box item selected.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:
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Error

Description

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access

Timeout Returned when a request is not replied within the specified timeout period between

receiving chars in frame, should never be reported; contact technical support

response

characters

Line Error Returned when an error on the communication parameter setup is detected (parity,
baud rate, data bits, stop bits); ensure the communication parameter settings of the
controller is compatible with panel communication setup

Invalid The panel did receive from the controller a response, but its format or its contents is not

response as expected; ensure the data programmed in the project are consistent with the

controller resources
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Koyo DL

Koyo DL

The Koyo DL driver has been developed for the communication with Koyo DL series controllers trough serial connection.

Protocol Editor Settings

Add (+) a new driver in the Protocol editor and select the protocol called “Koyo DL” from the list of available protocols.

The driver configuration dialog is shown in the following figure:

Koyo DL

[JpLE Metwork Commi

Alias ||

Node 1D

PLC Models

DL440 Prg.Port
DL105, DL230
DL240 Met.Paort
DL240 Prg.Port
DL340

Element Description
Node ID Controller Node ID
PLC Models The driver supports communication with different DL controllers. Please check

directly in the programming IDE software for a complete list of supported controllers.

PLC Network

controllers.

The protocol allows the connection of multiple controllers to one operator panel. To
set-up multiple connections, check “PLC network” checkbox and configure all

292
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Element Description
Koyo DL X
[1PLC Network Comm... OK
Alias | Cancel
Mode ID | a
PLC Models
DL440 Prg.Port
DL105, DL230
DL240 Net.Port
DL240 Prg.Port
DL340 v
Slaves Add Delete | Modify
I}
Slave Id Koyo DL %
QK
= Alias " |
Node ID " 1 |
PLC Models
~
DL440 Prg.Port
DL105, DL230
DL240 Net.Port
DL240 Prg.Port
DL340 v
Comm... Gives access to the serial port configuration parameters as shown in the figure
below.
( i ==
Comm Parameter Dialog
Port [cum1 - ]
Baudrate [EIIEI}I} - ]
Parity [E_ﬂ.,en - ]
Data bits [ a ,]
Stop bits [1 v]
Mode | Rs-485 -
e -
Port Serial port selection
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Koyo DL

Element

Description

Baud rate, Parity,
Data bits, Stop
bits

Communication parameters for serial communication

Mode

Serial port mode; available options:
e RS-232,
e RS-485 (2 wires)
¢ RS-422 (4 wires)

Tag Editor Settings

Into Tag editor select the protocol “Koyo DL” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:

-

Koyo DL Iﬁ
Koyo DL
Memary Type Offset
Timer {Acc.) 0 = i
Data Type Conversion
short ] | E]
[ Ok ] [ Cancel Apply
Element Description
Memory Memory resource where tag is located.
Type
Offset Offset address where tag is located.
Subindex This allows resource offset selection within the register.
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Element Description
Data Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0..4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type
double IEEE double-precision 64-bit 2.2e-308 ... 1.79e308
floating point type
string Array of elements containing character code defined by
selected encoding.
binary Arbitrary binary data
Note: to define arrays, select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...
Arraysize * In case of array tag, this property represents the number of array elements.
* In case of string tag, this property represents the maximum number of bytes
available in the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.
Conversion Conversion to be applied to the tag.
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Koyo DL

Element Description

Conversion ‘ ‘ ‘

inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD->CDAB -
ABCDEFGH->GHEFCDAE
Inv bits .

g
| Cancel | [ oK ]

296

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH | swap4: Swap bytes in a double word.
>
GHEFCDAB | Example: _ _
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP - | swap8: Swap bytes in a long word.
>
OPM..DAB | Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
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Element Description

Value

Description

0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.
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Koyo DL ETH

Koyo DL ETH

The Koyo DL ETH driver has been developed for the connection of Koyo DL series controllers trough Ethernet.

Protocol Editor Settings

Add (+) a new driver in the Protocol editor and select the protocol called “Koyo DL ETH” from the list of available
protocols.

The driver configuration dialog is shown in the following figure:

Koyo DL ETH X
[ ]PLC Metwork oK

Alias |

Address Type P

IP Address | 0 ) 0 ) 0 ) 0

Device I | 1

Device Name |

use new EBC Mode

Timeout (ms) | 100
Retry count | 3
PLC Models

EBC

Element Description

Address Allow to select which address type to use
Type

IP When Address Type is “IP”, define the controller IP Address
Address

Device ID | When Address Type is “ID”, define the controller Device ID
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Element

Description

Device When Address Type is “Name”, define the controller name
Name
UDP Port | UDP port of controller
use new If PLC Model is “EBC” allow to use the new EBC Mode
EBC
Mode
Timeout Defines the time inserted by the protocol between two retries of the
ms
(ms) same message in case of missing response from the server device.
Value is expressed in milliseconds.
Retry Defines the number of times a certain message will be sent to the controller before reporting
count the communication error status.
A value of 1 for this parameter means the HMI will eventually report the communication error
status if the response to the first request packet is not correct.
PLC The driver supports communication with different DL controllers. Please check directly in the
Models programming IDE software for a complete list of supported controllers.
PLC The protocol allows the connection of multiple controllers to one operator panel. To set-up
Network multiple connections, check “PLC network” checkbox and configure all controllers.

PLC Network oK
Alias | Cancel
Address Type P
IP Address || 0o . o0 . 0 . o
Device IO Koyo DLETH %
Device Name oK
P Alias |

use new EBC M
Timeout (ms}
Retry count

PLC Models

EBC

Slaves

Slave Id

Address Type

IP Address

Device ID

Device Name

UDP Port

use new EBC Mode
Timeout (ms)

Retry count

Slave ID
PLC Models

“

||1uu

B

EBC
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Koyo DLETH

Tag Editor Settings

Into Tag editor select the protocol “Koyo DL ETH” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:

Koyo DL ETH [

Koyo DL ETH

Memary Type Offset SublIndex

TA - Timer Accwor i 2 i -

Data Type Conversion

boolean - i |

EY

Ok ] I Cancel Apply Help

Element Description

Memory Memory resource where tag is located.

Type

Offset Offset address where tag is located.

Sublindex This allows resource offset selection within the register.

Data Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e€9...2.1e9
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
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Element Description

Data Type Memory Space Limits

32-bit floating point type

double IEEE double-precision 64-bit 2.2e-308 ... 1.79e308
floating point type
string Array of elements containing character code defined by

selected encoding.

binary Arbitrary binary data

NOTE: to define arrays, select one of Data Type format followed by square
e brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv, swap2 Allowed Configured
BCD Inv bits
AB-:=BA == | ABCD->CDAB
ABCD-=>CDAB -
ABCDEFGH-=GHEFCDAE
Inv bits e
gl
| Cancel | [ OK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.
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Koyo DL ETH

Element

Description

302

Value

Description

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
0001 0111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

Configured).

Use the arrow buttons to order the configured conversions.
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Modbus RTU

The operator panels can be connected to a Modbus network as the network master using this communication driver.

Implementation details

The Modbus RTU implementation supports only a subset of the Modbus standard RTU function codes.

Code Function Description

01 Read Coil Status Reads multiple bits in the device Coil area

02 Read Input Status Read the ON/OFF status of the discrete inputs (1x reference) in the slave
03 Read Holding Registers Read multiple Registers

04 Read Input Registers Reads the binary contents of input registers (3x reference) in the slave
05 Force Single Coil Forces a single Coil to either ON or OFF

06 Preset Single Register Presets a value in a Register

16 Preset Multiple Registers Presets value in multiple Registers

0 Note: Communication speed with controllers is supported up to 115200 baud.

0 Note: Floating point data format is IEEE standard compliant.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Modbus RTU

[ Modbus RTU ) |

[7] PLC Network | comm... | [ ok |

Alias |

Mode ID | 1

Timeout (ms) | 2000

Delay (ms) | 0

Num of repeats |2

Max read block 250

Max read bit block | 2000

Write Holding Register [15 v]
Write Cails [15 v]
Transmission Mode [RTU v]

PLC Models

Generic Modbus(0-based)
Enron Modbus{1-based) with 32bit reqisters
Enron Modbus(0-based) with 32bit reqgisters

Element Description

Alias

Name identifying nodes in network configurations. The name will be added as a prefix
to each tag name imported for each network node.

Node ID Modbus node of the slave device.

Timeout (ms) Time delay in milliseconds between two retries in case of missing response from the

server device.

Delay (ms) Time delay in milliseconds between the end of the last received frame and the starting

of a new request. If set to 0, the new request will be issued as soon as the internal
system is able to reschedule it.

Num of repeats | Number of times a certain message will be sent to the controller before reporting the

communication error status.

When set to 1 the panel will report the communication error if the response to the first
request packet is not correct.
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Element

Description

Max read block

Maximum length in bytes of a data block request. It applies only to read access of
Holding Registers.

Max read bit Maximum length in bits of a block request. It applies only to read access of Input Bits
block and Output Coils.
Write Holding Modbus function for write operations to Holding Registers. Select between the function
Register 06 (preset single register) and function 16 (preset multiple registers).
If function 06 is selected, the protocol will always use function 06 for writing to the
controller, even when writing to multiple consecutive registers.
If function 16 is selected, the protocol will always use function 16 to write to the
controller, even for a single register write request and the Max read block size
parameter of the query is set to 2. The use of function 16 may result in higher
communication performance.
Write Coils Modbus function for write operations to Output Coils. Select between the function 05

(write single coil) and function 15 (write multiple coils).

If Modbus function 05 is selected, the protocol will always use function 05 for writing to
the controller, even when writing to multiple consecutive coils.

If Modbus function 15 is selected, the protocol will always use function 15 to write to the
controller, even for a single coil write request. The use of function 15 may result in
higher communication performance.

Transmission
Mode

¢ RTU: use RTU mode
¢ ASCII: use ASCIl mode

Note: When PLC network is active, all nodes will be configured with the
0 same Transmission Mode.

PLC Models Allows to select between different PLC models:
¢ Modicon Modbus (1-based): Modbus implementation where all resources
starts with offset 1.
¢ Generic Modbus (0-based): Modbus implementation where all resources
starts with offset 0.
¢ Enron Modbus (1-based): Extends Modicon Mobdus implementation with 32
bit registers memory area.
¢ Enron Modbus (0-base): Extends Generic Modbus implementation with 32 bit
registers memory area.
Note: The address range used in the Modbus frames is always between 0
0 and 65535 for the Holding Registers and between 0 and 65535 for Coils.
Comm... If clicked displays the communication parameters setup dialog.
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Element Description

Comm Parameter Dialog &J
Port |cu:|n11 v|
Baudrate |192|]u v|
Parity |E'.fen v|
Data Bits B
Stop bits |1 v|

|

Wode |R5—435 v|

Element Parameter

Port Serial port selection.

e COM1: On-board port

¢ COM2: Optional Plug-
in module plugged on
slot#1 or slot#2

e COM3: Optional Plug-
in module plugged on
slot#3 or slot#4

Baudrate, Parity, Data Bits, Stop bits

Serial line parameters.

Mode

Serial port mode. Available
modes:

* RS-232.

¢ RS-485 (2 wires).

¢ RS-422 (4 wires).

PLC Network Multiple controllers can be connected to one HMI device. To set-up multiple

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

connections, select PLC networkand click Add to configure each slave

2. Select Modbus RTU from the protocol list: tag definition dialog is displayed.
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Modbus RTU [
Modbus RTL

Memory Type Offset Sublnde:x
Input bits + 100001 %j 0 -
Data Type Orraysize Conversion
boolean - 0 +-
Lok J[ cancel || sepy || Hep |
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Element Description
Memory Modbus resource where tag is located.
Type
Memory Type Description
Coil Status Coils
Input Status Discrete Input
Input Registers Input Registers
Holding Registers Holding Registers
32 bit Registers 32 bit registers memory area.
Available only for Enron Modbus PLC Models
Node Override ID
Modicon Mode
Serial Baudrate
Serial Parity protgcol parameter (see Special Data Types for mode
details)
Serial Stop Bits
Serial Mode
Serial Done
Offset Offset address where tag is located.
Offset addresses are six digits composed by one digit data type prefix + five digits resource
address.
Generic
Memorv Tvpe Studio Modicon Modbus
vy lyp Offset range Offset range Offset
range
Coil Status 0-65535
Input Status 100000 - 165535
Input Registers 300000 — 365535 1-65536 0-65535
Holding Registers 400000 - 465535
32 bit Registers 0-65535
Subindex This allows resource offset selection within the register.

308
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Element Description
Data Type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
uint64 64-bit data 0..1.8e19
float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38
double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308
string Array of elements containing character code defined by
selected encoding
binary Arbitrary binary data
Note: to define arrays. select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...
Arraysize ¢ In case of array tag, this property represents the number of array elements.
 In case of string tag, this property represents the maximum number of bytes
available in the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
requires 2 bytes.
Conversion | Conversion to be applied to the tag.
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Element Description

Conversion ‘ ‘ ‘

inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD->CDAB -
ABCDEFGH->GHEFCDAE
Inv bits .

g
| Cancel | [ oK ]

310

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH | swap4: Swap bytes in a double word.
> )
GHEFCDAB | Example: _ ,
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP - | swap8: Swap bytes in a long word.
>
OPM..DAB | Example:

142.366 — -893553517.588905 (in decimal format)
0 10000000110
0001110010111011011001000101101000011100101011000
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Element

Description

Value Description

001

N

110000011100
1010101000010100010110110110110010110110000100111
101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Node Override ID

The protocol provides the special data type Node Override ID which allows you to change the node ID of the slave at
runtime. This memory type is an unsigned byte.

The node Override ID is initialized with the value of the node ID specified in the project at programming time.

g::fri de ID Modbus operation

0 Communication with the controller is stopped. In case of write operation, the request will be
transmitted without waiting for a reply.

1 to 254 Itis interpreted as the value of the new node ID and is replaced for runtime operation.

255 Communication with the controller is stopped; no request messages are generated.

0 Note: Node Override ID value assigned at runtime is retained through power cycles.
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Modbus RTU (S
Modbus RTU

Memary Type Offset

L4

Mode Override ID 0 0

4

Data Type Conversion

unsignedByte - 0

oK ] [ Cancel Apply

Modicon Mode

The protocol provide a special data type that can be used to override the Modicon Mode parameter at runtime.

Modicon Mode Description
0 Generic Modbus (0-based). Register indexes start from 0.
1 Modicon Modbus (1-based). Register indexes start from 1.

o Note: Modicon Mode parameter value assigned at runtime is retained through power cycles.
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Modbus RTU [
Modbus RTL

Memory Type Offset
Modicon Mode - 0 ]
Data Type Conversion
boolean - 0 +-
o) (o ] [ s

Serial Parameters Override
The protocol provide special data types that can be used to override the serial parameters at runtime.

Parameter Description

Serial Baudrate unsigned 32 bit value for baudrate overriding. Possible values are 150, 300, 600, 1200, 2400,
4800, 9600, 19200, 38400, 57600, 115200.

Serial Parity unsigned 8 bit value for parity overriding. Possible values are described in the following list.
Value Description
0 none parity
1 even parity
2 odd parity

Serial Stop Bits | unsigned 8 bit value for stop bits overriding. Possible values are 1, 2.

Serial Mode unsigned 8 bit value for serial mode overriding. Possible values are described in the following list.
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Parameter Description
Value Description
0 RS-232 mode
1 RS-485 mode
2 RS-422 mode
Serial Done Set to 1 to overwrite the communication line parameters. The parameters are processed all

together only when this variable is set to value 1

Maodbus RTU

Modbus RTU

Memory Type Offset

] [o 3 |o
Input Status

Coil Status
Holding Registers
Input Registers
Mode Override ID

Conversion

Cancel Apply Help

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags x ]
+ >] =
Data . * Tag URI

The following dialog shows which importer type can be selected.
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o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

X

Version

Modbus Generic csv v1.0

DELTA PLC csv v1.0

Schneider SoMachine Basic csv w1.0 Linear

Type

Linear

Schneider Unity w1.0 Linear

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Type Description
Modbus Generic csv Requires a .csv file.
v1.0 . . .
Linear All variables will be displayed at the same level.

DELTA PLC csv v1.0

Requires a .csv file.

All variables will be displayed at the same level.

Schneider Unity v1.0
Linear

Requires a .uny file.

The file containing symbols must be exported in .txt format and later renamed
as .uny. The importer considers only variables located at fixed address and
disregards arrays of strings. All other arrays, except for boolean type, are
expanded.

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags x]

|+ - % B0 3] D 4 o5

) kr
I Data ag URI

Once the importer has been selected, locate the symbol file and click Open.
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The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

~ Tags X Protocols -
+ = ¥ T »] [» & 2 3] R ‘,ﬁ- Search :‘YFl\terby: Data v | [tems used:6/10000 Protocol: Show all Showa\ltags e |
Data Type Comment # | | Property Value
P MndhusTCl_J:prntl Container v Driver
Mndi;lpd::sl;g:::r‘:u]s(lhESEd) ursignedShort Mode! Modicon Modbus(1-based)
Holding Registers 2 unsignedShort Protocol Modbus TCP:prot1
Holding Registers 3 unsignedShort &7 EECEA]
Array false
Array size 0
MRTUZ unsignedShort ] Arrayindex Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
Eli Import Tag(s).
Select tags to be imported and click on this icon to add
tags from tag dictionary to the project
4+ Update Tag(s).
2
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ =2 @ )1 [ 3 29 & + = 3@ 1> %] & R
- IEERET e - T o
4 Appiication Container #  Application Cwntz!ner
ot e I i
I o T
il T
@ INT
3 T
[E] mr
(3 INT
[6l T
A INT
[E] INT
€] T
[10] INT
! rches t in the diction ing on filter combo-
P search T Filter by: Sea'c es tags e dictionary basing on filter combo
box item selected.

Modbus Generic csv file structure

This protocol supports the import of tag information when provided in .csv format according to the following format:

NodeID, TagName, MemoryType, Address, DataFormat, ..., [Comment]

o Note: Fields in brackets are optional as well as fields between Data Format and Comment.
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Field Description
NodelD Node the tag belongs to
TagName Tag description
MemoryType ¢ OUTP
* INP
¢ IREG
* HREG
Address Offset compatible with Modbus notation
DataFormat Data type in internal notation. See "Programming concepts" section in the main manual.
Comment Optional additional description.

Tag file example
Example of .csv line:

2,Holding Register 1, HREG, 400001, unsignedShort,

Note: This line has no comment. When the Comment is missing, the comma as a terminator character is
0 mandatory.

Example of .csv file:

1, Holding Register 2 TagName, HREG, 400002, unsignedShort, comment for this register
1, HRegTag 400011 15 TagName, HREG, 400011.15, boolean, comment for this register

2, InpRegTag 300501 TagName, IREG, 300501, unsignedShort, comment for this register
1, InpRegTag 301999 8 TagName, IREG, 301999.8, boolean, comment for this register

27, OutputTag 999 TagName, OUTP, 999, boolean, comment for this register

11, InputTag 100101 TagName, INP, 100101, boolean, comment for this register

2, HRegTag 409999 TagName, HREG, 409999, unsignedShort, comment for this register

Communication status

Current communication status can be displayed using System Variables. See "System Variables" section in the main
manual.

Codes supported for this communication driver:
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Error

Cause

Action

No response

No reply within the specified timeout.

Check if the controller is connected and
properly configured to get network access.

Incorrect node
address in
response

The device received a response with an
invalid node address from the controller .

The received
message too short

The device received a response with an
invalid format from the controller .

Incorrect writing
data acknowledge

318

The controller did not accept a write request.

Check if project data is consistent with the
controller resources.
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Modbus RTU Server communication driver allows connecting the HMI device as a slave in a Modbus RTU network.
Standard Modbus messages are used for information exchange.

This approach allows connecting HMI devices to SCADA systems through the universally supported Modbus RTU
communication protocol.

Principle of operation

This communication driver implements a Modbus RTU slave unit in the HMI device. A subset of the complete range of
Modbus function codes is supported. The available function codes allow data transfer between the master and the slave.

The following diagram shows the system architecture.

Modbus Master

Modbus Network

UniOP UniOP
Registers Registers
Coils Coils

The HMI device is actually simulating the communication interface of a PLC: Coils and Registers are respectively
boolean and 16 bit integers.

The device always access data in its internal memory. Data can be transferred to and from the Modbus Master only on
initiative of the Master itself.

Implementation details

This Modbus RTU slave implementation supports only a subset of the standard Modbus function codes.

Code Function Description
01 Read Coil Status Reads multiple bits in the device Coil area.
03 Read Holding Registers Read multiple device Registers.
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Code Function Description

05 Force Single Coil Forces a single device Coil to either ON or OFF.

06 Preset Single Register Presets a value in a device Register.

08 Loopback Diagnostic Only sub function 00 (Return Query Data) is supported.
Test

15 Force Multiple Coils Forces multiple device Coils to either ON or OFF.

16 Preset Multiple Registers | Presets value in multiple device Registers.

17 Report Slave ID Returns diagnostic information of the controller present at the

slave address.

23 Read Write Multiple Read & presets values in multiple device Registers

Registers

Exception Codes

Code Description

01 lllegal Function. the function code received in the query is not supported

02 lllegal Data Address. Data Address received in the query exceeds the predefined data range
(see Tag Definition for detailed ranges of all types).

03 lllegal Data Value. A sub function other than 00 is specified in Loopback Diagnostic Test
(Code 08).

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Modbus 1D

[] Enron 32bit registers

32bit reg Start | 0
32bit reg Size | 0
PLC Models

Generic Modbus{0-based)
Enron Modbus(1-based) with 32bit reqgisters
Enran Modbus({0-based) with 32bit registers

[Cnmm...][ Ok ]

:

Eleme

nt Description
Modbu | Modbus node ID. Every Modbus server device in the network must have its own Modbus ID.
sID
Enron | If selected, allows to define the first register address and the number of registers for 32 bit
32bit registers memory area.
registe . . .
rs o Note: 32 bit registers are available only for Enron Modbus PLC Models.
32 bit registries memory area definition.
32bit Start value represents the first register address.
reg . .
Start Size value represents the number of registries.
32bit o Note: A request to one of the registries inside this area gives a 4 byte answer.
reg
Size
PLC Allows to select between different PLC models:
Models

Modicon Modbus (1-based): Modbus implementation where all resources starts with
offset 1.

Generic Modbus (0-based): Modbus implementation where all resources starts with
offset 0.

Enron Modbus (1-based): Extends Modicon Mobdus implementation with 32 bit
registers memory area.

Enron Modbus (0-base): Extends Generic Modbus implementation with 32 bit registers
memory area.
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Eleme

nt Description
o Note: The address range used in the Modbus frames is always between 0 and 65535
for the Holding Registers and between 0 and 65535 for Coils.
Com If clicked, displays the communication parameters setup dialog.
M- You have to set parameters according to the values programmed in Modbus Master.
Comm Parameter Dialog S5
Uart | com -|
Baudrate Igﬁm ,]
Py [ 5
Data bits I a ,I
Stop bits 11 ,I
Mode IRB‘*SS ,]
Element Description
Uart Serial port selection.

e« COM1: On-board port

e COM2: Optional Plug-in module plugged on
slot#1 or slot#2

e COM3: Optional Plug-in module plugged on

Tag Editor Settings

slot#3 or slot#4
Baudrate, Parity, Data bits, | Serial line parameters.
Stop bits
Mode Serial port mode. Available options:

* RS-232
* RS-485 (2 wires)
* RS-422 (4 wires)

Path: ProjectView> Config > double-click Tags
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1. Toadd a tag, click +: a new line is added.
2. Select Modbus RTU Server from the protocol list: tag definition dialog is displayed.

F N
Modbus RTU Server [

Modbus RTU Server

Memory Type Offset SublInde:x
Coil status - 1 = ]
Data Type Opraysize Conversion
boolean - ] -

[ Ok ] [ Cancel Apply
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Element Description
Memory Modbus resource where tag is located.
Type
Memory Type Modbus Resource
Coil Status Coils
Input Status Discrete Input
Input Registers Input Registers
Holding Registers Holding Registers
32 bit Registers 32 bit registers memory area.
Available only for Enron Modbus PLC Models
Node Override ID
Modicon Mode
Serial Baudrate
Serial Parity protgcol parameter (see Special Data Types for mode
details)
Serial Stop Bits
Serial Mode
Serial Done
Offset Offset address where tag is located.
Offset addresses are six digits composed by one digit data type prefix + five digits resource
address.
Generic
Memorv Tvpe Studio Modicon Modbus
vy lyp Offset range Offset range Offset
range
Coil Status 0-65535
Input Status 100000 - 165535
Input Registers 300000 — 365535 1-65536 0-65535
Holding Registers 400000 - 465535
32 bit Registers 0-65535
Subindex This allows resource offset selection within the register.
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Element Description
Data type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
uint64 64-bit data 0..1.8e19
float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38
double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308
string Array of elements containing character code defined by
selected encoding
binary Arbitrary binary data
Note: to define arrays. select one of Data Type format followed by square
6 brackets like “byte[]”, “short[]"...
Arraysize When configuring array or string tags, this option define the amount of array elements or
characters of the string.
Conversion | Conversion to be applied to the tag.

Conversion

inv,swap2

Allowed Configured
BCD Inv bits
AB-=BA == |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAB
Inw bits L

g

| Cancel | [ Ok ]
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Element

Description

326

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH | swap4: Swap bytes in a double word.
- )
GHEFCDAB | Example:

32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
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Element Description

Value Description

ABC...NOP - | swap8: Swap bytes in a long word.
>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)

010000000110
0001110010111011011001000101101000011100101011000
001

N

110000011100
1010101000010100010110110110110010110110000100111
101

(in binary format)

BCD bed: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Node Override ID

The protocol provides the special data type Node Override ID which allows you to change the node ID of the slave at
runtime. This memory type is an unsigned byte.

The node Override ID is initialized with the value of the node ID specified in the project at programming time.

Il\ll)ode OTILE Modbus operation

0 Communication with the slave is stopped. In case of write operation, the device will not respond to
request frames.

1 to 255 Itis interpreted as the value of the new node ID and is replaced for runtime operation.

0 Note: Node Override ID value assigned at runtime is retained through power cycles.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 327



Modbus RTU Server

-

Modbus RTU Server

Modbus RTU Server

Memory Type Offset
Mode Override ID 0 0

Data Type Conversion
unsignedByte - ]

oK ] [ Annulla

Applica

Modicon Mode

The protocol provide a special data type that can be used to override the Modicon Mode parameter at runtime.

Modicon Mode Description
0 Generic Modbus (0-based). Register indexes start from 0.
1 Modicon Modbus (1-based). Register indexes start from 1.

0 Note: Modicon Mode parameter value assigned at runtime is retained through power cycles.
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Maodbus RTU Server

Memory Type Offset
Modicon Mode - 0 ]
Data Type Conversion
boolean - 0 +-
o) (o ] [ s

Serial Parameters Override
The protocol provide special data types that can be used to override the serial parameters at runtime.

Parameter Description

Serial Baudrate unsigned 32 bit value for baudrate overriding. Possible values are 150, 300, 600, 1200, 2400,
4800, 9600, 19200, 38400, 57600, 115200.

Serial Parity unsigned 8 bit value for parity overriding. Possible values are described in the following list.
Value Description
0 none parity
1 even parity
2 odd parity

Serial Stop Bits | unsigned 8 bit value for stop bits overriding. Possible values are 1, 2.

Serial Mode unsigned 8 bit value for serial mode overriding. Possible values are described in the following list.
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Parameter Description

Value Description

0 RS-232 mode
1 RS-485 mode
2 RS-422 mode

Serial Done
together only when this variable is set to value 1

Madbus RTU Server

Maodbus RTU Server

Memory Type Offset

[“] [o SIF
Coil Status

Input Status
Input Registers
Huolding Registers
Mode Override ID

Conversion

Serial Baudrate
Serial Parity
Serial Stop Bits

Serial Mode
Serial Done

Cancel Apply Help

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags x
+ >] =
Data . * Tag URI

The following dialog shows which importer type can be selected.

330
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o Multiple tag importers are available for this protocol. Please select the importer type and continue,

Version Type

Modbus Generic cev v1.0  : Linear

Tag Editor exported xml 1.1 General

Cancel

Type Description

Modbus Generic csv | Requires a .csv file.

v1.0 . . .

Linear All variables will be displayed at the same level.

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

7Tagsx|
=% B0 ] [ 4 el gl

o

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

Tags xr Protocols | -
o= i o D %% e] SR | P search | Y Fiter by: Data = | ztems used6/10000 Protocol: Show all Show all tags i
Data Type Comment “ | | Property Value

Modbus TCPiprotl . v Driver
4 Model: Modicon Modbus(1-based) Cantziner Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Probucnl Modbus TCP:pratL
Holding Registers 3 unsignedShort ZELT
MRTUL Array false
Array size 1]
Arrayindex.Subindex 400003
Comment
Data type unsignedShort
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Toolbar item

Description

EE|

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2l

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ =% @ 1 D e 2l & + =8 @ ] [ %] £ R
4 CIEEETIET e <RI e /
Appiication Container 4 Application Container
i v it
o] INT
21} INT
@ T
[El T
A INT
6] T
el mr
A INT
6] T
[a1 INT
[10] INT
P- searc T Filter by: [Tagname -+ Searches tags in the dictionary basing on filter combo-

box item selected.

Modbus Generic csv file structure

This protocol supports the import of tag information when provided in .csv format according to the following format:

NodeID, TagName, MemoryType, Address, DataFormat, ..., [Comment]

e Note: Fields in brackets are optional as well as fields between Data Format and Comment.

Field Description
NodelD Node the tag belongs to
TagName Tag description
MemoryType « OUTP
* INP
* IREG
e HREG
Address Offset compatible with Modbus notation
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Field Description

DataFormat Data type in internal notation. See "Programming concepts" section in the main manual.

Comment Optional additional description.

Tag file example
Example of .csv line:

2,Holding Register 1, HREG, 400001, unsignedShort,

Note: This line has no comment. When the Comment is missing, the comma as a terminator character is
o mandatory.

Example of .csv file:

1, Holding Register 2 TagName, HREG, 400002, unsignedShort, comment for this register
1, HRegTag 400011 15 TagName, HREG, 400011.15, boolean, comment for this register

2, InpRegTag 300501 TagName, IREG, 300501, unsignedShort, comment for this register
1, InpRegTag 301999 8 TagName, IREG, 301999.8, boolean, comment for this register

27, OutputTag 999 TagName, OUTP, 999, boolean, comment for this register

11, InputTag 100101 TagName, INP, 100101, boolean, comment for this register

2, HRegTag 409999 TagName, HREG, 409999, unsignedShort, comment for this register

Communication status

Current communication status can be displayed using system variables. This communication protocol acts as server and
doesn't return any specific Protocol Error Message.

See "System Variables" section in the main manual.
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Modbus TCP

Various Modbus TCP-capable devices can be connected to HMI devices. To set-up your Modbus TCP device, please
refer to the documentation you have received with the device.

The implementation of the protocol operates as a Modbus TCP client only.

Implementation details

This Modbus TCP implementation supports only a subset of the Modbus TCP standard function codes.

Code Function Description
01 Read Coil Status Reads multiple bits in the HMI device Coil area.
02 Read Input Status Reads the ON/OFF status of the discrete inputs (1x reference) in the
slave.
03 Read Holding Reads multiple registers.
Registers
04 Read Input Registers Reads the binary contents of input registers (3x reference) in the
slave.
05 Force Single Coil Forces a single coil to either ON or OFF.
06 Preset Single Register | Writes a value to one register.
15 Write Multiple Coils Writes each coil in a sequence of coils to either ON or OFF.
16 Preset Multiple Writes values to a block of registers in sequence.
Registers

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Modbus TCP *

[]PLC Metwork oK
Alias |
IP address |u_n.n.u
Port 502
[ ]use UDRIP
[ ]Encapsulated RTU
Timeout (ms} | 2000 =
Server Busy Timeout (ms) | 0 :

Busy Retry Time (ms) | 20 =
Modbus ID K

Max read block 250

Max read bit block | 2000

Write Holding Register 16 s
Write Coils 15 e

PLC Models

Modicon Modbus{1-based)

Generic Modbus(0-based)

Erron Modbus(1-based) with 32bit reqgisters
Enron Modbus({0-based) with 32bit registers
EFPSCOM Robot

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP address Address of the controller.

Port Port number used by the Modbus TCP driver. The default value is 502 and can be
changed when the communication goes through routers or Internet gateways where the
default port number is already in use.

use UDP/IP | If selected, the protocol will use connectionless UDP datagrams.

Encapsulate | If selected, the protocol will use serial RTU protocol over Ethernet instead of Modbus TCP
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Element Description

d RTU protocol, independently from TCP or UDP usage.

Timeout Time delay in milliseconds between two retries in case of missing response from the

(ms) server device.

Modbus ID Usually used when communicating over Ethernet-to-serial gateways and then interpreted
as the Slave ID. This value is simply copied into the Unit Identifier field of the Modbus TCP
communication frame. This must correspond to server configuration. In most cases,
server answers to Modbus ID 1, so this parameter can be left 1.

Max read Maximum length in bytes of a data block request. It applies only to read access of Holding

block Registers.

Max read bit | Maximum length in bits of a block request. It applies only to read access of Input Bits and

block Output Coils.

Write Modbus function for write operations to Holding Registers. Select between the function 06

Holding (preset single register) and function 16 (preset multiple registers).

Register

9 If 06 is selected, the protocol will always use function 06 for writing to the controller, even
when writing to multiple consecutive registers.
If 16 is selected, the protocol will always use function 16 to write to the controller, even for
a single register write request and the Max read block size parameter of the query is set
to 2. The use of function 16 may result in higher communication performance.
If Auto is selected, the protocol will use both function 06 or function 16 depending on
number of registries to be written.

Write Coils | Modbus function for write operations to Output Coils. Select between the function 05 (write

single coil) and function 15 (write multiple coils).

If Modbus function 05 is selected, the protocol will always use function 05 for writing to the
controller, even when writing to multiple consecutive coils.

If Modbus function 15 is selected, the protocol will always use function 15 to write to the
controller, even for a single coil write request. The use of function 15 may result in higher
communication performance.
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Element Description

PLC Models | Allows to select between different PLC models:
¢ Modicon Modbus (1-based): Modbus implementation where all resources starts
with offset 1.

¢ Generic Modbus (0-based): Modbus implementation where all resources starts
with offset 0.

¢ Enron Modbus (1-based): Extends Modicon Mobdus implementation with 32 bit
registers memory area.

¢ Enron Modbus (0-base): Extends Generic Modbus implementation with 32 bit
registers memory area.

Note: The address range used in the Modbus frames is always between 0 and
0 65535 for the Holding Registers and between 0 and 65535 for Coils.

PLC IP address for all controllers in multiple connections. PLC Network must be selected to
Network enable multiple connections.
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Element

Description

Medbus TCP Medbus TCP
PLC Metwork oK
Aligs Alias |
P address P address 0004
Port Port | 502
[] use UDPIP [Juse uopp
[ ] Encapsulated AT []Encapsulated RTU
Timeout (ms}) Timeout (ms) | 2000 =
Server Busy Timeou Modbus D | 1
Busy Retry Time (m: Max read block | 250
Modbus ID Max read bit block | =000
Max read bliock Write Holding Register 16 v
Max read bit block Write Coils 15 ~
VWrite Holding Regist PLC Models _
Modicon Modbus(1-based)

_ _ Generic Modbus{0-based)

Write Coilz Enron Modbus{1-based) with 32bit registers
Enron Modbus{0-based) with 32bit registers

PLC Models EPSON Robat
Generic Modbus(0-based) [

Enron Modbus(1-based) with 32bit registers
Enron Modbus({0-based) with 32bit registers
EPSON Robot

Slaves Add Delete || Modify

Slave Id Model Alias

Tag Editor Settings

Path: ProjectView> Config > double-click Tags
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1. Toadd a tag, click +: a new line is added.
2. Select Modbus TCP from the Driver list: tag definition dialog is displayed.

Modbus TCP .

Modbus TCP

Memory Type Offset

Input bits - 100001 = 0

Data Type Conversion

boolean - 0 |

E3)

[ oK ] | Cancel Apply Help

Element Description
Memory Modbus resource where tag is located.
Type
Memory Type Modbus Resource
Coil Status Coils
Input Status Discrete Input
Input Registers Input Registers
Holding registers Holding Registers
32 bit Registers 32 bit registers memory area.

Available only for Enron Modbus PLC Models

Node Override IP

Node Override Port

protocol parameter (see Special Data Types for mode details)
Node Override ID

Modicon Mode

Offset Offset address where tag is located.

Offset addresses are six digits composed by one digit data type prefix + five digits resource address.
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Element Description
e ge | | Wodue
Offset range
Coil Status 0-65535
Input Status 100000 — 165535
Input Registers 300000 — 365535 1-65536 0-65535
Holding Registers 400000 — 465535
32 bit Registers 0-65535
Subindex This allows resource offset selection within the register.
Data Type | pata Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ...127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18...9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
uint64 64-bit data 0...1.8e19
float IEEE single-precision 32-bit floating 1.17e-38 ... 3.4e38
point type
double IEEE double-precision 64-bit floating | 2.2e-308 ... 1.79e308
point type
string Array of elements containing character code defined by selected
encoding
binary Arbitrary binary data
Note: to define arrays. select one of Data Type format followed by square brackets like “byte
0 [, “short[]”...
Arraysize « In case of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes available in the
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Element Description

string tag.

bytes.

Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8
or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2

Conversion | Conversion to be applied to the tag.

Conversion

inv, swap2

Value

Allowed Configured
BCD Inv bits
AB->BA = |aBcD->cDAB
ABCD->CDAB _
ABCDEFGH-=GHEFCDAB
Inv bits L.

W

| Cancel | [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
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Element Description

Value Description

855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in a long word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target
controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP
variable.

0 Note: Node Override IP values assigned at runtime are retained through power cycles.
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Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

Meodbus TCP

S50

Modbus TCP

Memory Type Offset
Mode Override I+ 0 = ]
Data Type Arraysize Conversion
unsignedByte [] - 4 -
o) (o ] [ om0

Node Override Port

The protocol provides the special data type Node Override Port which allows you to change the network Port of the

target controller at runtime.

This memory type is unsigned short.

Node Override Port is initialized with the value of the controller Port specified in the project at programming time.

Node Override Port

Modbus operation

0 Communication with the controller is stopped, no request frames are generated anymore.

Different from 0

It is interpreted as the value of the new port and is replaced for runtime operation.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override

Port variable.

o Note: Node Override Port values assigned at runtime are retained through power cycles.
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Modbus TCP [
Modbus TCP

Memory Type Offset
Mode Override Port ] ]
Data Type Conversion
unsignedShort - 0 el

Ok ] [ Cancel Apply

Node Override ID

The protocol provides the special data type Node Override ID which allows you to change the node ID of the slave at
runtime. This memory type is an unsigned byte.

The node Override ID is initialized with the value of the node ID specified in the project at programming time.

ge::ri de ID Modbus operation

0 Communication with the controller is stopped. In case of write operation, the request will be
transmitted without waiting for a reply.

1to 254 Itis interpreted as the value of the new node ID and is replaced for runtime operation.

255 Communication with the controller is stopped; no request messages are generated.

o Note: Node Override ID value assigned at runtime is retained through power cycles.
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Maodbus TCP

Memory Type

Mode Qverride ID

Data Type

unsignedByte

-

Offset

Conversion

J [ Cancel Apply

Modicon Mode

The protocol provide a special data type that can be used to override the Modicon Mode parameter at runtime.

Modicon Mode

Description

0

Generic Modbus (0-based). Register indexes start from 0.

1

Modicon Modbus (1-based). Register indexes start from 1.

6 Note: Modicon Mode parameter value assigned at runtime is retained through power cycles.
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i B
Modbus TCP e |

Modbus TCP

Memory Type Offset SublInde:x
Madicon Mode - ] ]

Data Type Orraysize Conversion
boolean - 0 el

| ok || cancel Apply Help
Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
/-f Tags x
EEEETEEIIEYER

I Data * Tag URI

The following dialog shows which importer type can be selected.
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o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

X

Version

Modbus Generic csv v1.0

DELTA PLC csv v1.0

CODESYS2 sym w1.0
Kollmorgen bt v1.0

Schneider Unity w1.0

Automation Direct Productivity Series csv v1.0 Linear

Schneider SoMachine Basic csv w1.0 Linear

Tag Editor exported xml 1.1

Type

Linear

Linear

Linear

Linear

General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Type

Description

Modbus Generic csv
v1.0
Linear

Requires a .csv file.

All variables will be displayed at the same level.

DELTA PLC csv v1.0

Requires a .csv file.

All variables will be displayed at the same level.

CODESYS2 sym v1.0
Linear

Requires a .sym file.
All variables will be displayed at the same level.

After selecting the .sym file, the following dialog will appear for PLC model
selection.
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Type

Description

-

Modbus TCP importer - Filter selection

ihg

Available PLC Models aK
ABE - Cancel
ABB
WAGD

Kollmorgen txt v1.0
Linear

Requires a .txt file.

All variables will be displayed at the same level.

Schneider Unity v1.0
Linear

Requires a .uny file.

The file containing symbols must be exported in .txt format and later renamed
as .uny. The importer considers only variables located at fixed address and
disregards arrays of strings. All other arrays, except for boolean type, are
expanded.

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags x]

+ = % B 0] D s

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

Tags xr Protocols 1 -
+ = i@ 3] [> % 2] @] B [P- search | Trilterby:Dam v | Itams used:6/10000 Protocolz| Show al showautags Wi
Data Type Comment | | Property Value

Modbus TCP:prot1 " ~ Driver
4 . : Container

Mndi\‘lz!ndlannPﬂ;dhuls(lhased) e Model Modicon Modbus(1-based)

jolding Registers unsignedshor )
Holding Registers 2 unsignedShort - Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort [EAchameny

Array false

Array size 0
MRTUZ wesgeedshort Arrayindex. Subindex 400003

Comment

Data type unsignedShort
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Toolbar item

Description

23

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

B

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags" x Tags' x

= 4@ 01D %ol + -4

>1 [> % 0] 5 R

Deta Typ Con [ pata Ty c
CODESYS V3 ETHiprot2 CODESYS V3 ETH:prot2
“ Model: CODESYS 3 Container “ Model: CODESYS 3 Container

4 Application Container 4 Appiication Container

Contziner Container
4 testarayTag Array[11] : INT 4 testArayTag Array[11] : INT
T

Teal DINT Tagl DINT
Teg2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT

? Filter by: |Tagname =~

Searches tags in the dictionary basing on filter combo-
box item selected.

Modbus Generic csv file structure

This protocol supports the import of tag information when provided in .csv format according to the following format:

NodeID, TagName, MemoryType,

Address, DataFormat, ..., [Comment]

6 Note: Fields in brackets are optional as well as fields between Data Format and Comment.

Field Description
NodelD Node the tag belongs to
TagName Tag description
MemoryType e OUTP
* INP
* IREG
e HREG
Address Offset compatible with Modbus notation
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Field Description
DataFormat Data type in internal notation. See "Programming concepts" section in the main manual.
Comment Optional additional description.

Tag file example
Example of .csv line:

2,Holding Register 1, HREG, 400001, unsignedShort,

Note: This line has no comment. When the Comment is missing, the comma as a terminator character is
0 mandatory.

Example of .csv file:

1, Holding Register 2 TagName, HREG, 400002, unsignedShort, comment for this register
1, HRegTag 400011 15 TagName, HREG, 400011.15, boolean, comment for this register

2, InpRegTag 300501 TagName, IREG, 300501, unsignedShort, comment for this register
1, InpRegTag 301999 8 TagName, IREG, 301999.8, boolean, comment for this register

27, OutputTag 999 TagName, OUTP, 999, boolean, comment for this register

11, InputTag 100101 TagName, INP, 100101, boolean, comment for this register

2, HRegTag 409999 TagName, HREG, 409999, unsignedShort, comment for this register

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main
manual.

Codes supported for this communication driver:

Error Cause Action

No response No reply within the specified timeout. Check if the controller is connected and
properly configured to get network
access.

Incorrect node The device received aresponse withan | -

address in invalid node address from the controller .

response
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Error

Cause

Action

The received
message too
short

The device received a response with an
invalid format from the controller .

Incorrect writing
data
acknowledge

The controller did not accept a write
request.
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Modbus TCP Server

Modbus TCP Server communication driver allows connecting the HMI device as a server in a Modbus TCP network. It is
possible for Modbus TCP clients to connect then to multiple HMI panels acting as servers. Standard Modbus TCP
messages are used for information exchange.

This approach allows connecting HMI devices to SCADA systems through the universally supported Modbus TCP
communication protocol.

Principle of operation

This communication driver implements a Modbus TCP Server unit in HMI device. A subset of the complete range of
Modbus function codes is supported. The available function codes allow data transfer between clients on the TCP
network and the server. The HMI device acts as a server in the network. It can exchange data with up to 32 clients. This
means that up to 32 clients can be connected to the HMI device at the same time. If all the 32 available connections are
in use, any further attempt to connect by a client will be refused by the system.

The following diagram shows the system architecture.

Modbus/TCP Host

Modbus
-9 Client

TN

TN / \ \
\

([ Modbus | Modbus Modbus

\ Server | Server Server

]
]
]
]
]
Modbus/TCP Network :
v
]
]
]
]
]
J

!
Registers Coils Registers Coils Registers Coils

The device simulates the communication interface of a PLC: Coils and Registers data types are respectively boolean
and 16 bit integers.

The device always access data in its internal memory. Data can be transferred to and from the Modbus Client only on the
initiative of the client itself.

Implementation details

This Modbus TCP Server implementation supports only a subset of the Modbus standard function codes.

Code Function Description

01 Read Coil Status Reads multiple bits in the device Coil area.
02 Read Input Status Reads multiple bits in the device Coil area.
03 Read Holding Registers Read multiple device Registers.
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Code Function Description

04 Read Input Registers Read multiple device Registers.

05 Force Single Coil Forces a single device Coil to either ON or OFF.
06 Preset Single Register Presets a value in a device Register.

15 Force Multiple Coils Forces multiple device Coils to either ON or OFF.
16 Preset Multiple Registers Presets value in multiple device Registers.

23 Read Write Multiple Registers Read & presets values in multiple device Registers

Note: For both PLC models the Read Coil Status and Read Input Status function codes both access the same
0 Coil memory area in the HMI device memory. The Read Holding Registers and Read Input Registers function
codes both access the same Register area in the HMI device memory.

Exception Codes

Code Description
01 lllegal Function. the function code received in the query is not supported
02 lllegal Data Address. Data Address received in the query exceeds the predefined

data range (see Tag Editor Settings for detailed ranges of all types).

03 lllegal Data Value. A sub function other than 00 is specified in Loopback Diagnostic
Test (Code 08).

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Modbus TCP Server 'Y
[]PLC Network Ok
Modbus 1D | 1
Port 502
Connection Lifetime | a0 :
[] use UDRIP

[ ]Encapsulated RTU

[ ]Enron 32bit registers

32bit reg Start

32bit reg Size

PLC Models

Madicon Modbus (1-based
Generic Modbus (0-based)
Enron Modbus (1-based) with 32bit registers
Enran Maodbus (0-based) with 32bit registers

Element Description

Modbus ID Modbus node ID of the HMI device. Every Modbus server device in the network must have its own
Modbus ID.
0 Note: The valid range admitted is between 1 and 255. Writing the value 0 means node
disabled.

Port Port number used by the Modbus TCP protocol. Default value is 502. Set the value accordingly to
the port number used by your Modbus TCP Network.

use UDP/IP If selected, the protocol will use connectionless UDP datagrams.

Encapsulated
RTU

If selected, the protocol will use serial RTU protocol over Ethernet instead of Modbus TCP protocol,
independently from TCP or UDP usage.

Enron 32bit
registers

If selected, allows to define the first register address and the number of registers for 32 bit registers
memory area.

o Note: 32 bit registers are available only for Enron Modbus PLC Models.

32 bit registries memory area definition.
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Element Description

32bit reg Start Start value represents the first register address.
32bit reg Size Size value represents the number of registries.

o Note: A request to one of the registries inside this area gives a 4 byte answer.

PLC Models Allows to select between different PLC models:
¢ Modicon Modbus (1-based): Modbus implementation where all resources starts with offset
1.

* Generic Modbus (0-based): Modbus implementation where all resources starts with offset
0.

¢ Enron Modbus (1-based): Extends Modicon Mobdus implementation with 32 bit registers
memory area.

e Enron Modbus (0-base): Extends Generic Modbus implementation with 32 bit registers
memory area.

Note: The address range used in the Modbus frames is always between 0 and 65535 for
o the Holding Registers and between 0 and 65535 for Coils.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select Modbus TCP Server from the protocol list: tag definition dialog is displayed.

Modbus TCP Server [

Modbus TCP Server

Memory Type Offset
Coil status - 1 = i
Data Type Conversion
boalean - ] -

Ok ] [ Cancel Apply
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Element Description
Memory Modbus resource where tag is located.
Type
Memory Type Modbus Resource
Coil Status Coils
Input Status Discrete Input
Input Registers Input Registers
Holding Registers Holding Registers
32 bit Registers 32 bit registers memory area.
Available only for Enron Modbus PLC Models.
Modicon Mode protocol parameter (see Special Data Types for mode details)
Offset Offset address where tag is located.
Offset addresses are six digits composed by one digit data type prefix + five digits resource
address.
Generic
Memory Type Studio Modicon Modbus
Offset range Offset range Offset
range
Coil Status 0-65535
Input Status 100000 — 165535
Input Registers 300000 — 365535 1-65536 0-65535
Holding Registers 400000 — 465535
32 bit Registers 0-65535
Subindex [ This allows resource offset selection within the register.
Data type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18...9.2e18
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Element Description

Data Type Memory Space Limits

unsignedByte 8-bit data 0...255

unsignedShort 16-bit data 0...65535

unsignedint 32-bit data 0...4.2e9

uint64 64-bit data 0...1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ... 3.4e38
point type

double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308

string Array of elements containing character code defined by
selected encoding

binary Arbitrary binary data

i

Note: to define arrays. select one of Data Type format followed by square
brackets like “byte[]”, “short[]"...

Arraysize  Incase of array tag, this property represents the number of array elements.
* In case of string tag, this property represents the maximum number of bytes available
in the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is set
to UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
requires 2 bytes.
Conversio | Conversion to be applied to the tag.
n

Conversion

inv swap2

Allowed Configured
BCD Inv bits
AB-=BA = |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits -~

gl

| Cancel | [ (o4 ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element

Description

358

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
> OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
00011100101110110110010001011010000111001010110000
01

N

110000011100
10101010000101000101101101101100101101100001001111
01

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from 0
to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Element Description

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Modicon Mode

The protocol provide a special data type that can be used to override the Modicon Mode parameter at runtime.

Modicon Mode Description
0 Generic Modbus (0-based). Register indexes start from 0.
1 Modicon Modbus (1-based). Register indexes start from 1.

o Note: Modicon Mode parameter value assigned at runtime is retained through power cycles.

Modbus TCP Server [

Maodbus TCP Server

Memory Type Offset
Modicon Mode - ] ]
Data Type Conversion
boolean - 0 +-

(0]4 ] [ Cancel Apply

L

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags =
+ >] =
Data * Tag URI

The following dialog shows which importer type can be selected.
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-

HMIStudio

S

@ Multiple tag importers are available for this protocol. Please select the imparter type and continue.

Version

Modbus Generic csv v1.0 Linear

Type

CODESYSZ symw1.0 Linear
Tag Editor exported xml  General
| ok || canel
Importer Description

Modbus Generic csv
v1.0
Linear

Requires a .csv file.

All variables will be displayed at the same level.

CODESYS2 sym v1.0
Linear

Requires a .sym file.
All variables will be displayed at the same level.

After selecting the .sym file, the following dialog will appear for PLC model
selection.

r B
Modbus TCP Server importer - Filter s... M
Available PLC Models

ABB - Cancel

WAGO

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

/-fTaBSx

= = 4 T o 3] [ 4 e E5] o0

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.
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The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all

tags" check box is selected.

< Tags X Protocals

-

= = i [ ] [» & 2] 2] R |,0- Search | Y Filter by: Data - | Items used:6/10000 Protocol: Show all Show all tags |
Data Type Comment A | | Property Value
Modbus TCP:prot1 Vv Driver
a
Model: Modicon Modbus{1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShort .
Holding Registers 2 unsignedShort - Protocol Modbus TCP:prot1
Holding Registers 3 unsignedShart Bt
Array false
Array size 0
MRTUS wesgnedshot Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
I’s‘lﬂ Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

44 Update Tag(s).
2|
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ =3 @ °1 [ % 2 & + =¥ R 1 [> % Bl 5] R
« ORI o < EEEERETT e
4 Application Container 4 Appiication Container
¥ S N ErTE—E
[ INT
&Y} INT
@ INT
3 INT
[ T
[3 T
[6] INT
& e
[©] INT
[10] T
. rches t in the dictionar ing on filter combo-
O search T Filter by: Searches tags e dictionary basing on filter combo

box item selected.

Modbus Generic csv file structure

This protocol supports the import of tag information when provided in .csv format according to the following format:

NodeID, TagName, MemoryType,

Address,

DataFormat, ..., [Comment]

o Note: Fields in brackets are optional as well as fields between Data Format and Comment.
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Field Description
NodelD Node the tag belongs to
TagName Tag description
MemoryType « OUTP
* INP
* IREG
e HREG
Address Offset compatible with Modbus notation
DataFormat Data type in internal notation. See "Programming concepts" section in the main manual.
Comment Optional additional description.

Tag file example
Example of .csv line:

2,Holding Register 1, HREG, 400001, unsignedShort,

Note: This line has no comment. When the Comment is missing, the comma as a terminator character is
o mandatory.

Example of .csv file:

1, Holding Register 2 TagName, HREG, 400002, unsignedShort, comment for this register
1, HRegTag 400011 15 TagName, HREG, 400011.15, boolean, comment for this register

2, InpRegTag 300501 TagName, IREG, 300501, unsignedShort, comment for this register
1, InpRegTag 301999 8 TagName, IREG, 301999.8, boolean, comment for this register

27, OutputTag 999 TagName, OUTP, 999, boolean, comment for this register

11, InputTag 100101 TagName, INP, 100101, boolean, comment for this register

2, HRegTag 409999 TagName, HREG, 409999, unsignedShort, comment for this register

Communication status

The HMI device is a server station in the Modbus TCP network. The current implementation of the protocol doesn't report
any communication error code apart from standard communication error codes related to the proper driver loading.

See "System Variables" section in the main manual.
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Mitsubishi FX ETH

Mitsubishi FX ETH implements the MELSEC-F (or MC) communication protocol that can be used with FX CPUs as
described in the Mitsubishi document “FX3U-ENET USER’S MANUAL”, chapter 8 “Communication using MC protocol”.

6 Note: Mitsubishi FX3U controller must be equipped with the appropriate Ethernet module: FX3U-ENET

Protocol Editor Settings

Add [+] a driver in the Protocol editor and select the protocol called “Mitsubishi FX ETH” from the list of available
protocols.

a "|
Mitsubishi FX ETH [

[7]PLC Network
- |

IP address | 0.0

Port | 5551

FLC Models
Fx2M
F¥3G
Fx3U

Element Description

IP Ethernet IP address of the controller
address

Port Specifies the port number (decimal) used in the communication with the PLC.
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Element Description

PLC Defines the PLC model connected
Model
PLC The protocol allows the connection of multiple controllers to one operator panel. To set-up

Network multiple connections, check “PLC network” checkbox and enter IP Address for all controllers.

“

Mitsubishi FX ETH x
[¥] PLC Network oK
oo |
IP address |G.G.B.G
Port E551
FLC Models
Slaves Add IDeIete || Modify |
"
Slave Id Mitsubsishi FX ETH - 3
s |
-
IP address |0_ulg.1
Port |5551
PLC Models
FXIN
FXaM
FX3G
L

Controller Settings with GX Developer

The Mitsubishi FX system must be properly configured for Ethernet communication using the Mitsubishi FX
Configurator. Click on “Operational settings” as shown at point (1) in the following figure:
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File Wiew Help

D=zE &

Ethernet Module settings

Madule 0

Operational settings

Initial settings

g. Open settings

Router relay parameter

E-mail zettings

Mecessary setting Mo sefting  / Already set )
Setifitis needed  Mosetting ! Areachy st )

Online

Transtfer setup ‘ PLC remote operation

Default
Check

Diagnostics ‘

Wirite ‘ Read

“erify ‘

Ready

UM

Into Operational Settings dialog, verify the “Communication data code” is set to “Binary code”,

Then type-in the Controller IP Address and confirm with [End] button.

File Wwiew Help

Communication data code Initizl timing

IF address

Input format DEC. hd

IP address | 192 163 1 254

Encl Cancel

Ready

[ not wyait for OPEN [ Communications
impossible at STOP fime )

" ASCI code . Alyeays wait for OPEM [ Communication
pozsible at STOP time )

Send frame setting

{+ Ethernet(2.0)

" IEEES02.3

TCP Existence confirmation setting
" Usethe Keepllive

{*+ |Usethe Ping

MU

Click now on “Initial settings” as shown at point (2) of Figure below:
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File View Help

Ry =

Ethernet Module settings

Madule 0

Operational settings

Initial settings

g’ Open settings

Routar relay parametar

E-mail zettings

Mecessary sefting Mo setting 1 Alresdy set )
Setifitis needed( Mo setting  f Aleachy set )

Online

Tranzfer setup ‘ PLC remote operation

Default
Check

Diagnostics

itite ‘ Read

Werify

Ready

LM

For proper communication between HMI and controller it is required to change “Destination existence confirmation
starting interval” from the default value of 1200 to 10ms.

File ‘Wiew Help

Timer setting

Module will operate with default values it setting is left blank

Setfting walue | Default value In units
TCP ULF timer B0 [X500ms
TCF zero window timer 20 | x500ms
TCP rezend timer 20 [*X500ms
TCF end timer 40 | X500ms
IF assembly timer 10 | X500ms
. F— =
t Destination existence confirmation stating interval 10 1200 |%500ms
j it firrmeatic rein oot I AL
Cestination existence confirmation resend 3 Times
ChS setting
Input farmat  |DEC. hd
IF addresz of DNS senver 1
IF address of DNS server 2
IP address of DNE server3
IF address of DNS senver &
Endl Cancel

In case of communication error, this avoid controller keeps alive the connection for a too long time before to allow a new

connection from the HMI.

Click now on “Open settings” as shown at point (3) of Figure below
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File Wiew Help

D=zE &

Ethernet Module settings

Madule 0 -

Operational settings

Initial settings

Open settings

3 )

Router relay parameter

E-mail zettings

Mecessary settingl Mo sefting  /
Setif it iz needed Mo sefting F

Online

Already =t ) Defalit
Already st ) Check

Transtfer setup ‘ PLC remote operation ‘ Diagnostics

Wirite ‘

Read ‘ “erify

Ready

UM

The next figure shows the “Ethernet open settings” configuration.

The detailed explanation of the meaning of each setting is available in Chapter 5.5 of the Mitsubishi “FX3U-ENET

USER’S MANUAL”.

“Host station Port No.” defined here is the same must be used into Protocol Editor Settings chapter.
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File View Help
Fixed buffer Paiti it Host station Transmizsion tTranfrdnlsSllon
Frotocol Open systern Fixed buffer communication - FsiEnes Fort Mo. target device IP arget dewies
racadurs open confirmation (DEC.) addrazs Port No.
G 3 (DED)
1 TCP w |Unpaszive w |Send w |Procedure exist{MC)  » |Disable » |Mo confirm - 5551A
2 - - - - - -
3 - - - - - -
4 - - - - - -
5 - - - - - -
[s] - - - - - -
7 - - - - - -
=] - - - - - -
End Cancel
! | O
Ready * NI

Note: the usage of more than one panel communicating with the same controller requires to define proper
0 settings in the “Open settings” configuration dialog: one connection per each panel must be configured with
proper properties

Controller Settings with GX Works2

The Mitsubishi FX system must be properly configured for Ethernet communication inside GX Works2 programming
suite. FX Parameter dialog can be recalled with double-click on PLC Parameter:

! Project Edit Find/Replace  Compile  Yiew

=1 EI N P
BT e
ENavigatiun T X
Project

[ 2y o Go ) | A0
—|- (5% Parameter
_P PLC Parameter
+- ([ Metwark Phgametsr
g Special Module igent Function Module)
¥ Global Device Comilent
—I-{§f Global Label

& Globall

Then select “Ethernet Port” tab where is possible to configure IP Address.

Verify the “Communication data code” is set to “Binary code” as shown below:

368 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



X Parameter,

Channel

H1

IP Address Setting

Open Setking

Temory Capacity ]PLC Mame ]PLC Syskem{1) ]PLC Syskem{Z) ]Positioning Ethernet Port l

x)

Input Farmat  |DEC hd
Time Setking
1P Address [ 1a2]  1ed] 1] 50|
Log Record Setting
Subnet Mask Pattern ES S il
Defaulk Router IP Address | 192| 158| 1| 254| Optional Settings { Defaul ! Changed }
Communication Data Code

* Binary Code

" ASCII Code
| Disable direct connection ko MELSOFT
™ Do not respond to search for CPU on netwsork

Print 'Window. .. | Print Wwindow Presiew Default | Check | End Cancel

Then click on “Open Settings” button to recall the “Ethernet Port Open Setting” dialog.

Chanrel

CH1

Memory Capacity IPLC Marme ]PLC Systemi1) IPLC Syskem(Z) lPDsitioning Ethernet Port l

IP Addreg =
Ethernet Port Open Setting le

IP Add
Hask Station Destination Destination
e sl e Pork Mo, IP Address Port Mo,
Subne 1 |TCP w |MC Protocol - 1025
2 |TCR + |MELSOFT Connechion -
Defaul 3 (TP + |MELSOFT Connection - ed )
4 [TCRP + |MELSOFT Connection - J
G Input decimal walue For the Hosk Station Port Mo, Destination IP Address and Cestination Pork ko,
i* Bin End Cancel
" ascCl Code
| Disable direct connection ta MELSOFT
™ Do not respond ko search Far CPU on network
Print Window. .. Print Window Preview Default Check End Cancel
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“Host station Port No.” defined here is the same must be used into Protocol Editor Settings chapter.

0 Note: For FX3GE Controller, the Open System must be set as “Data Monitor” and Port set to 1025.

Note: the usage of more than one panel communicating with the same controller requires to define proper
o settings in the “Open settings” configuration dialog: one connection per each panel must be configured with
proper properties.

Tag Editor Settings

Into Tag editor select the protocol “Mitsubishi FX ETH” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:

-

Mitsubishi FX ETH S5
Mitsubishi FX ETH
Resources Offeet
Input - u} : 0
Type Conversion
boolean - ]
Ok, ] I Cancel Apply
Element Description
Resources Area of PLC where tag is located
Offset Offset address where tag is located.
Subindex This allows resource offset selection within the register.
Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e9...2.1e9
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
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Element Description

Data Type Memory Space Limits

unsignedint 32-bit data 0...4.2e9

float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type

string Refer to “String data type chapter”

Note: to define arrays, select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap? Allowed Configured
BCD Inv bits
AB->BA = |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits M
g
| Cancel | [ OK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
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Element Description

Value Description
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.

>

GHEFCDAB | £xample: _ _
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.

>

OPM..DAB | EXample: o
142.366 — -893553517.588905 (in decimal format)
0 10000000110
000111001011101101100100010110100001110010101100
0001
110000011100
101010100001010001011011011011001011011000010011
1101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from

372

Select conversion and click +. The selected item will be added to list Configured.

0t09)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

If more conversions are configured, they will be applied in order (from top to bottom of list

Configured).

Use the arrow buttons to order the configured conversions.
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Tag Import

Exporting Tags from PLC

The Mitsubishi FX Ethernet tag import accepts symbol files with extension “csv” created by the Mitsubishi GX Works2
(Not from GX Developer).

The “.csv” file can be exported from the Project tree, as shown in the following figure.

1. Right-click on the Global variable list that need to be exported,
2. Select “Write to CSV File...”

! Project  Edit Find/Replace  Compile  Wiew  Online
NEAS e B i ET
el O | B2 BR BB B2 | "B far | | dh

: Navigation o x

Project

[ Gy = Go [2) ) M-
[+]- Parameter

Special Module{Inteligent Function Madule)
- 4% Global Device Comment
Eliﬁ Global Label

- fis ram S¢ 55 Copy
ﬁlﬂ Execul
=45 poU
= Progra Rename

Eiﬁ PO B Read From CSV File..

. gm‘— Write ta CSV File. ..
& FB/FUIN a} Property,..

Skrucky

Local O Drata Security Setking...
Eﬂ--@ Device Memory ‘

Il

Delete

Into following dialog select the file name and location:
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Write to CSY File

Save in: | @' Desktop ﬂ IC:F EH-
i BM\; Dacurents
l ;b 9 Iy Compuker
My Recent ‘Q MMy Network Places
Docurments
Desktop
My Documents
iy Computer
My MNetwark File: marne: |I3Iu:|bal1 v ﬂ 1
Places
Save az bype |CS'V'[taI:| delirmited][*.cav] j Cancel

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 s x)

EEEETEEIIEYER

I Data Tag URI

The following dialog shows which importer type can be selected.
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HMI5tudio X

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer Description
GX Works2 v1.0 Requires a .csvfile.
Linear

All variables will be displayed at the same level.

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

A
[+ - % =

o

] [> &e

ag URI

2] 34 1

I Data

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

-

Tags x| Protocols |

o= i o D %% e] SR | P search | Y Fiter by: Data = | ztems used6/10000 Protocol: Show all Show all tags i
Data Type Comment “ | | Property Value

Modbus TCPiprotl . v Driver
4 ) Container

Model: Modicon Modbus(1-based) Model Modicon Madbus(1-based)

Holding Registers 1
Holding Registers 2

unsignedshort Frotocol

unsignedShort Modbus TCP:prot1

Holding Registers 3 & EELT]

MRTUL Array false
Array size 1]
Arrayindex.Subindex 400003
Comment
Data type unsignedShort
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Toolbar item

Description

EE|

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
&7 P ga(s)
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags® x Tags® x

+ =3 @ ] [» % 21 & = =% @ ] [ % 2] 5] R

Data Type con || Data Type Con
CODESYS V3 ETHiprat2 CODESYS V3 ETHiprot2

“ Model: CODESYS 3 Contaner “ Model: CODESYS 3 Container
+ Appication Contaner  Application Container

4 PLC_PRG Container 4 PLCFRG Container
4 testhrrayTag Array[11] : INT 4 testirayTag Array[11] : INT
T

Tagt DINT Taat DINT
Tag2 DINT Teg2 DINT
Tag3 DINT Tag3 DINT

)'3' Search T Filter by: |Tagname -

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User

Searches tags in the dictionary basing on filter combo-
box item selected.

Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes
NAK Returned in case the controller replies with a not acknowledge
Timeout Returned when a request is not replied within the specified timeout period; ensure the

controller is connected and properly configured to get network access

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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Mitsubishi FX SER

The HMI operator panels can be connected to Mitsubishi FX PLC as the network master using this communication
driver.

The protocol has been designed to connect to the programming port of the PLC.

Please note that changes in the communication protocol specifications or PLC hardware may have occurred since this
documentation was created. Some changes may eventually affect the functionality of this communication driver. Always
test and verify the functionality of your application. To fully support changes in PLC hardware and communication
protocols, communication drivers are continuously updated. Always ensure that the latest version of communication
driver is used in your application.

Protocol Editor Settings

Add [+] a driver in the Protocol editor and select the protocol called “Mitsubishi FX SER” from the list of available
protocols.

Mitsubishi FX SER [

PLC Models

Element Description

PLC Models The list allows selecting the PLC model you are going to connect to. The selection will
influence the data range offset per each data type according to the specific PLC
memory resources.

Comm... Gives access to the serial port configuration parameters as shown in the figure below.

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN 377



Mitsubishi FX SER

Element Description
( Comm Parameter Dialog l&r
Port Icum1 v]
Baudrate Igﬁm ,I
Parity IE'"'rE" ,] i
Data bits IT ,I
Stop bits I1 ,]
Mode IF‘.S—“ZZ ‘,I
Port Serial port selection:
Port Series 400 Series 500/600
com1 PLC Port Onboard Serial Port
com2 PC/Printer Port Optional Module on slot #1 or #2
com3 Not available Optional Module on slot #3 or #4
Baud rate, Communication parameters for serial communication
Parity, Data bits,
Stop bits
Mode Serial port mode; available options:

RS-232,

RS-485 (2 wires)

RS-422 (4 wires)

Tag Editor Settings

Into Tag editor select the protocol “Mitsubishi FX SER” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:
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Mitsubishi FX SER

Mitsubishi F¥ SER.
Resources Offset
Input - 0 : ]
Type Conversion
boalean - 0 | +_‘r_
Ok, ] I Cancel Apply
Element Description
Resources Area of PLC where tag is located
Offset Offset address where tag is located.
Sublindex This allows resource offset selection within the register.
Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e9...2.1e9
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type
string Refer to “String data type chapter”
Note: to define arrays, select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...
Arraysize ¢ In case of array tag, this property represents the number of array elements.
¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.
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Element Description

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB-=BA == |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH->GHEFCDAB
Inv bits .
W
| Cancel | [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
>

GHEFCDAB | Example: _ _
32FCFF54 — 54FFFC32 (in hexadecimal format)

855441236 — 1426062386 (in decimal format)
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Element Description

Value

Description

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in along word.

Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

Configured).

Tag Import

Exporting Tags from PLC

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list

Use the arrow buttons to order the configured conversions.

The Mitsubishi FX Serial tag import accepts symbol files with extension “csv” created by the Mitsubishi GX Works2 (Not

from GX Developer).

The “.csv” file can be exported from the Project tree, as shown in the following figure.

1. Right-click on the Global variable list that need to be exported,

2. Select “Write to CSV File..
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Mitsubishi FX SER

! Project  Edit  Find/Replace  Compile  Wiew  Online

NP AS e - W36 B
i [ER =R B e RORT | )

: Navigation B x

Project

[ B3 = Ga 2] ] M-

- Parameter

Spedial Module{Inteligent Funckion Module)
Global Device Comment

EI--@ Global Label

= ram S 23| Copy
i+ ] Execut
= pou
=1 Progra Rename

E@ PO B Read from CS¥ File...

|ﬁ1— Write o C5Y File. .

- FBIFU Qj Property...

Skructy
Local Cakta Security Setking. ..
Eﬂ--@ Device Memory

Delete

Into following dialog select the file name and location:

Write to CSY File

Savein: I @' Deskiop j
|== BMV Documents
Q My Computer
My Recent ‘Q My Metwork Places

Dacuments

&

L)

eskiop

¥

My Documents

Fy Computer
"E

bl Metwaork, Filz name: IGIobaI‘I v j q Save I

Places _I |

Save az type: ICSV[tab delimited](*. cav)

Cancel
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Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

7 T x|

[+ -

1 [ & B ] 1

I Data

Tag URI

The following dialog shows which importer type can be selected.

HMI5tudic

o Multiple tag imparters are available for this protocol. Please select the importer type and continue,

X

Version

Taq Editor exported xml 1.1 General

Type

Watched dictionary file:

[ ] Keep synchronized

Cancel

Importer

Description

GX Works2 v1.0
Linear

Requires a .csv file.

All variables will be displayed at the same level.

Tag Editor exported
xml

Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

7Tagsx|
= = 3 B o0 3] [ 4 2 5] 0

=

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.
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Mitsubishi FX SER

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

~ Tags X Protocols -
- i ® ] [ %] 5] R [0 | Triter by: Data v | Jtems usec:6/10000 Protocal:| Show all Show altegs Wi O
Data Type Comment # | | Property Value
Modbus TCP:prot1 v Driver
4 Model: Modicon Modbus{1-based) Container Mode! Modicon Madbus(1-based)
Holding Registers 1 unsignedShort
Protocol Modbus TCP:protl
Holding Registers 2 unsignedShort - rotoco! iocbus pro
Holding Registers 3 unsignedShort Bxchinay
Array false
Array size 0

Arrayindex. Subindex
Comment

400003

Data type unsignedShort
Toolbar item Description
Import Tag(s).
Select tags to be imported and click on this icon to add
tags from tag dictionary to the project
4+ Update Tag(s).
2
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ - %8 )1 [ 3 29 & + =3 @ S1[> %161 R
- IEERET e - T o
4 Appiication Container #  Application Cunta!ner
s eyl PR iy
I o T
il T
@ INT
3 T
[E] mr
(3 INT
[6l T
@ o
€] T
[10] INT
P searc T Filter by: Sea'rches tags in the dictionary basing on filter combo-
box item selected.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes
NAK Returned in case the controller replies with a not acknowledge
Timeout Returned when a request is not replied within the specified timeout period; ensure the
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Error

Notes

controller is connected and properly configured to get network access

Line Error | Returned when an error on the communication parameter setup is detected (parity, baud
rate, data bits, stop bits); ensure the communication parameter settings of the controller is
compatible with panel communication setup

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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Mitsubishi iQ/Q/L ETH

Mitsubishi iQ/Q/L ETH

The Mitsubishi iQ/Q/L ETH driver supports communication with Mitsubishi controllers with integrated Ethernet port and
with external Ethernet card (QJ71E71-100).

Protocol Editor Settings

Add (+) a driver in the Protocol editor and select the protocol called “Mitsubishi iQ/Q/L ETH” from the list of available
protocols.

The driver configuration dialog is shown as in the following figure:

Mitsubishi iQ/CyL ETH o

[]PLC Netwark

Alias ||

IP address || 0 . 0 ) 0 . 0 |

Port

PLC Models

iQ-FX5U -~
QR

Q003/000/Q01

QO2Z/Q02H/Q06H/Q12H/025H

QnuU

Q170M-PLC CPU N

Element Description

IP Ethernet IP address of the controller
address
Port Specifies the port number (decimal) used in the communication with the PLC.
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Element Description

PLC The driver supports communication with different Mitsubishi iQ, Q and L controllers.

Model
0 Note: PLC Model selection has only effect on range values of variables. If a

particular model is not present in the list, try selecting a similar one. If range values
of variables are the same, the communication will be correctly established.

PLC The protocol allows the connection of multiple controllers to one HMI device. To set-up
Network multiple connections, check “PLC network” checkbox and create your network using the
command “Add” per each slave device you need to include in the network.

PLC Network Mitsubishi iQ/Q/L ETH X
Alias oK
IP address 5 Alias " | --Ca""jEI
Port ’75332 IP address " p 2 5 7 |
PLC Models Port [ s002 |
02H/QOEH/Q12H/Q25H PLC Models
170M-PLC CPU ok 2

| QU0J/Q00/Q01
Slaves A Q02/Q02H/QDEH/Q12H/Q25H

Slave Id Model 0170M-PLC CPU hd

Controller Settings

GX Works2

The Mitsubishi Q system must be properly configured for Ethernet communication using the Mitsubishi GX Developer
software version 7 or higher, from GX Works2 software.

The Figure below shows an example of network configuration for Ethernet communication.

Ethernet operations x|
—Coi I

tior data code Initial timing
; Do notk weait For JPEM [ Communications

impozzsible at STOP time |

" ASCH code ¢ Alays wait for OPEN [ Communication
pozsible at STOP time |

—IF address Send frame zetting
Input format — [DEC. - ' Ethemet[v2.0]
Paddiess | 192 168 10 132~ eepans

v Enable ‘Wite at FUM time

End Canicel |

Please note that the communication protocol supports only Binary code communication.

The PLC system must be configured to accept incoming data from the external device.
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Mitsubishi iQ/Q/L ETH

In the GX Developer Software open “Parameters”, “Network Param” and select Ethernet/ CC IE/ MELSECNET”. Add the
number of connections of the operator panels you want to configure in the network.

When using the Mitsubishi CPU with external Ethernet card (QJ71E71-100) the connections have to be configured
according to the following figure as "Unpassive":

W Project Edit Find/Replace Yiew Online Diagnostics Tools Window Help _[&]x
D & &= e~ @Ela &t e e [Global vanstles =] | =
e i e e o e N 1 o e e o3 V7 e e (o o 8 ol o
E|
[ Unsetprojecy Fort No. input format -
= Global varicbles Fired bufer = - ot statn | _Trensrission | Tiarsmision
i-fE Label Protocol Open system Fived buffer | communication g | Snstence | TELSEON | st device IP | target davics
[ Program procedure a address Part No.
=5 MAIN 1 |TCF~ |Unpassive ~[Send _ |Frocedus evist_v |Dissble _ [Confim = 0500
Bl Hesder 2 |TCF_~ [Unpassive ~[Send__ |Frocedus eist_v |Dissble _ |Confim ___» 0501
28 Body 3 [TCP ~ [Unpassive < [Send  ~ [Procedure evist_~ [Disable = |Confim = 0502
-f] Device comment ; = = = = = =
=[] Parameter B - - - - - -
+.[&] PLC parameter 7 = = = ~ > >
$-{@) Network param [ - - - ~ - -
* 8] Remote pass 9 - - - ~ - -
Device memory 10 - - - - - -
Device nit 1 - - - - - -
12 - - - - - -
13 - - - - - -
14 S S S = S S
15 > > S = > >
16 = = = = = =
End Cancel
Project Structure
Ready QoL Host station Ovrwite NUM

When the “Existence confirmation” setting has been set to Confirm, the TCP connection will be closed when it is not used
(connection lost); by default the TCP port remains open and it is not possible to reconnect.

o Note: The GX Developer software allows entering the conventional representation settings (decimal or

hexadecimal) for the port number; in the above figure it is in hexadecimal.

In the next figures there are 2 examples about how to set “Initial settings” for 5 and 15 seconds timeout.
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File View Help

EEXCIE]
— Timer setting
Module will operate with default values if setting is left blank
Setting value I Default value | In units
TCP ULP timer 5| 80 |X500ms
TGP zero window timer 2 20 |X500ms
TCP resend timer 2 20 |X500ms
TCP end timer 3 40 | X500ms
IF assembly timer 1 10 |X500ms
Response monitoring timer B 80 |X500ms
Destination existence confirmation starting interval 8 1200 | X500ms
Destinaticn existence confirmation interval timer 2 20 |X500ms
Destination existence confirmation resend 1 3 |Times

—DNE setting

Input format IDEC. vl

IF address of DNS server 1
IP address of DNS server 2

IP address of DNS server 2
IP address of DNS server 4

End Cancel

Ready '_ NUM 4

File View Help

DwHd| &3
— Timer setting
Module will operate with default values if setting is left blank
Setting value | Default value In units
TCP ULF timer B 60 |X500ms
TCP zero window timer 4 20 |XB00ms
TCF resend timer 4 20 |X500ms
TCP end timer [:] 40 |XB00ms
IP azssembly timer 2 10 [XB00ms
Response monitoring timer 5 80 |X500ms
Destination existence confirmation starting interval 20 1200 | X500ms
Destination existence confirmation interval timer 4 20 |X500ms
Destination existence confirmation resend 2 2 |Times
—DNS zetting

Input format IDEC. 'I

IP address of DNS server 1

IP address of DNS server 2
IP address of DNS server 2

IP address of DNS server 4

End Cancel

Ready NUM A

When using Mitsubishi CPU with integrated Ethernet port the "Open System" settings should be changed to "MC
connection”
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-

Built-in Ethernet port open settings

=)

Fart Mo. input format |HE, -
p Host station Tranzmizgion target Transmlsspn
Protocal Open sypstem TCP connection . target device
part Mo, device [P address
part Mo,
1 |TCP  |MC Protocol - - 0500
2 |TCF w |MC Protocol - - 0sm
3 |TCP  |MC Protocol - - ns0z
4 |TCF w |MELSOFT conhection - -
5 |TCP » |MELSOFT connection - -
E |TCP » |MELSOFT connection - -
7 |TCF w |MELSOFT connection - -
a |TCP » |MELSOFT connection - -
g |TCF w |MELSOFT connection - -
10 [TCP » |MELSOFT connection - -
11 |TCP w |MELSOFT connection - -
12 |TCP w |MELSOFT connection - -
13 |TCP » |MELSOFT connection - -
14 |TCP w |MELSOFT connection - -
15 |TCP » |MELSOFT connection - -
16 |TCP w |MELSOFT conhection - -
End Cancel

e Note: The number format for Host Station Port No. is hexadecimal, not decimal.

GX Works3

The Mitsubishi Q system must be properly configured for Ethernet communication using GX Works3 software.

The communication driver is based on SLMP function.

SLMP (Seamless Message Protocol) is a protocol for accessing SLMP-compatible devices from an external device
(such as HMI) using TCP or UDP through Ethernet.

From GX Works3 software, Ethernet port parameters must be set from Module parameter > Ethernet Port > Basic
Settings > Own Node Settings.
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:;ijen Edit Find/Replace Convert View Online Debug Diagnostics Toel
DEAsS e
mdzOD AR Y

Mavigation

B £ Parameter
tem Parameter

3 * [0 ProgPou [PRC

B ia

Window  Help

ignRes RRESsRAARRS A8S REIE @Al |[im 4 Q@ M
ﬂ‘ Module Parameter Ethernet Port _

"! Global [Global Label Setting]

Module Parameter Ethernet Port

Setting ltem

Satting ftem List

T

“E B2
=I-{% Bask Settings
i+ Own Nade Settings

Irput the Setting hem to Search

[] Edemal Dewice Configuration

| | @i Arpication Settings

kem List  Find Resut

Check

liem
IF Address
IP Address 192 163 0. 250
Subnet Mask 255 285 266, 0
Default Gateway 192,188, 0.1
Communication Data Code Binary
1= Exfernal Device Configuration

Esxternal Device Configuration <Detailed Settings

Restore the Default Settings

SLMP Connection Module must be added in Module parameter > Ethernet Port > Basic Settings > External Device
Configuration > Detailed Settings > Ethernet Configuration (Built-in Ethernet Port). Port No. parameter must be
the same as per Port parameter from Protocol Editor Settings (see images below).

i Ethemnet Configuration Edit  View Close with Discarding the Setting Close with Reflecting the Setting

i Fixed Buffer FLC Sensor [Device
o Mode Hame Communication | prosenl | Send/Receiv

Method e Satting 1P Address Port Ho MAC Address

=] Host Station 192.168.0.250

1 MELSOFT Connection Module |MELSOFT Comnectic  Tcp 192.168.0.250

[ 2  MELSOFT Connection Module |MELSOFT Connectc  Tcp 192.168.0.250

8| 3 MELSOPT Connection Module |MELSOFT Commectc  Tcp 192,168.0.250

[®] | 4  MELSOFT Connection Module |MELSOFT Comnectic  Tcp 192. 168.0.250

| 5 [suvp connection Modue

192, 168.0.250

i Module List x

Heest Station

MELSOFTC MELSOFTC MELSOFTC MELSOFTC
cAnection M annection M ennection M oanection M
odube odule odule odule

SLMP Corn
ection Modu
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Ethemnet Selection | Find Module | My Favorites |

BEled Bl A a2
B Ethemet Device (General)
B8] MELSOFT Connection Module

UDP Connection Module
i Active Connection Module
.-'c'i Unpassive Connection Module
_Ei Fullpassive Connection Module

[Outline]

SLMP Connection Module
[Spedification]

Usa when spacify open method by SLMP
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Mitsubishi iQ/Q/L ETH

Mitsubishi 1001 ETH
[ ]PLC Metwork
Alias
IP address

Port

PLC Maodels

Q00J/Q00/Q01

Q02/Q02H/Q06H/Q 12H/Q25H

Qrnill

Q170M-PLC CPU

Tag Editor Settings

been applied.

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

2. Select Mitsubishi iQ/Q/L ETH from the protocol list: tag definition dialog is displayed.

-

Mitsubishi iQ/Q/L ETH

===

Mitsubishi iQ/Q/L ETH |

Resources Offset Subinde
Internal Relay - 0 0
Type Arravsize Conwversion
boolean - | n
o [Ccma ] [ oo

392

Note: To actually get communication with HMI it is necessary to initialize the PLC after the above settings have

To initialize the PLC it possibile to use the Run/Stop/Reset switch or by simply rebooting the PLC.
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Element Description

Resources PLC resources. Available resources are:

Internal Relay
Error Relay

Input (hex)
Output (hex)
Latch Relay

Link Relay

Data Register
Link Register
Timer (Current)
Counter (Current)

e Timer (Switch)
e Timer (Coil)
» Counter (Switch)
» Counter (Coil)
e Special Relay
» Special Register
» File Register
* Input (oct)
e Output (oct)
Offset Offset address where tag is located.
Sublndex Allows resource offset selection.
Type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ...
32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
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Mitsubishi iQ/Q/L ETH

Element Description

Data Type Memory Space Limits

uint64 64-bit data 0..1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38

double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308

string Array of elements containing character code defined by
selected encoding

binary Arbitrary binary data

Note: to define arrays. select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv hits
AB->BA = |aBCD->CDAB
ABCD->CDAE -
ABCDEFGH- =GHEFCDAB
Inv bits N,
W
I Cancel I [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in along word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Mitsubishi iQ/Q/L ETH

Element Description

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

|+—: a1 D 4 o 5] 0

I Data Tag URI

The following dialog shows which importer type can be selected.

HMI5tudio >

o Multiple tag importers are available for this protocol. Please select the imparter type and continue.

Version Type

GX Works2/GX Works3 (OCTAL 10} w1.0: Linear

GX Works2/GX Works3 (HEX I0) v1.0  Linear

Tag Editor exported xml 1.1 General
Watched dictionary file:

[] Keep synchronized

Concel
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Importer Description

GX Works2/GX Works3 | Requires a .csvfile.
v1.0

Linear All variables will be displayed at the same level.

Tag Editor exported xml | Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags x
e = @ »] [ &s

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

~ Tags X Protocols -
+ = Z [ 51 [> % B 5] R [P- seach | Triter by: pata ~ | Items used:6/10000 Protocol: Show al shuwaumgs @ 5
Data Type Comment # | | Property Value
Modbus TCP:prot1 “ Driver
4 . Container
Mod;l.lz!od\c;nM‘?:buls(l-based) i Model Modicon Modbus(1-based)
olding Registers unsignedshori .
Holding Registers 2 unsignedShert - .Promcol Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 1]
MRTUZ wngnedshort Arrayindex.Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
EI:] Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

+ Update Tag(s).
54 p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Mitsubishi iQ/Q/L ETH

Toolbar item Description
> Tags* x 7 Tags* x
+ -4 @ >1 [ 8 & & + =8 @ ] [ %] £ R
Data Type Con Data Type Con
< ok commrst T Contner 4 oddh copemrs 5 Contanr
4 Appiication Container 4 Application Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testArrayTag Array[11] : INT 4 testArayTag Array[11] : INT
o] INT
21} INT
@ T
[El T
A INT
6] T
el mr
A INT
6] T
[a1 INT
[10] INT
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT
! e = Searches tags in the dictionary basing on filter combo-
P- Search Filter by: |Tagname - .
box item selected.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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Mitsubishi iQ/Q/L SER

The Mitsubishi iQ/Q/L SER driver supports communication with Mitsubishi controllers with integrated serial port.

Protocol Editor Settings

Add (+) a driver in the Protocol editor and select the protocol called “Mitsubishi iQ/Q/L SER” from the list of available
protocols.

The driver configuration dialog is shown as in the following figure:

Mitsubishi iQ/Q/L SER S|

[Cumm...][ Ok ]

Alias |

timeout

PLC Models

Q001000001
Q02/Q02H/Q06H/Q12H/Q25H

Element Description

Alias Name identifying PLC. The name will be added as a prefix to each tag name.

timeout Time delay in milliseconds between two retries in case of missing response from the device.
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Mitsubishi iQ/Q/L SER

Element Description
PLC The driver supports communication with different Mitsubishi iQ, Q and L controllers.
Model
Note: PLC Model selection has only effect on range values of variables. If a
o particular model is not present in the list, try selecting a similar one. If range values
of variables are the same, the communication will be correctly established.
Comm If clicked displays the communication parameters setup dialog.

400

-~

Comm Parameter Dialog

S

o 3
wacts oo 3
e 3
e[ 3
- 3
== 3

|

Element Parameter

Port

Serial port selection.

e COM1: On-board port

e COM2: Optional Plug-in
module plugged on slot#1 or
slot#2

e COMS3: Optional Plug-in
module plugged on slot#3 or
slot#4

Baudrate, Parity, Data Bits, Stop bits

Serial line parameters.

Mode

Serial port mode. Available modes:
* RS-232.
e RS-485 (2 wires).
* RS-422 (4 wires).
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Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

2. Select Mitsubishi iQ/Q/L SER from the protocol list: tag definition dialog is displayed.

-

Mitsubishi iQ/Q/L SER

S

Mitsubishi iQ,Q/L SER |
Resources Offset Subinde:
Internal Relay - ] ]
Type Orraysize Conversion
baolean - 0 | +-
o) e ) [ o
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Mitsubishi iQ/Q/L SER

Element

Description

Resources

PLC resources. Available resources are:

¢ Internal Relay

¢ Error Relay

¢ Input (hex)

e OQutput (hex)

e Latch Relay

¢ Link Relay

¢ Data Register

¢ Link Register

e Timer (Current)
¢ Counter (Current)
¢ Timer (Switch)
e Timer (Coil)

¢ Counter (Switch)
¢ Counter (Coil)

¢ Special Relay

» Special Register
¢ File Register

¢ Input (oct)

¢ Output (oct)

Offset

Offset address where tag is located.

Subindex

Allows resource offset selection.

Type

Data Type Memory Space

Limits

boolean 1-bit data

0..1

byte 8-bit data

-128 ... 127

short 16-bit data

-32768 ...
32767

int 32-bit data

-2.1e9...2.1e9

int64 64-bit data

-9.2e18 ...
9.2e18

unsignedByte 8-bit data

0...255

unsignedShort 16-bit data

0...65535

unsignedint 32-bit data

0..4.2e9

402
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Element Description

Data Type Memory Space Limits

uint64 64-bit data 0..1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38

double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308

string Array of elements containing character code defined by
selected encoding

binary Arbitrary binary data

Note: to define arrays. select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...

Arraysize ¢ In case of array tag, this property represents the number of array elements.

¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA =+ |aBcD->cDAB
ABCD-=CDAE -
ABCDEFGH-=GHEFCDAE
Inw bits -,
L
I Cancel I [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element

Description

404

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
0001 0111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Element Description

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

|+—: S ER

I Data Tag URI

The following dialog shows which importer type can be selected.

HMIStudie >

o Multiple tag importers are available for this protocol. Please select the importer type and continue.

Version Type

Mitsubishi (OCTAL I0) v1.1 : Linear

Mitsubishi (HEX I0) v1.0 Linear

Tag Editor exported xml 1.1 General

Corcel
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Mitsubishi iQ/Q/L SER

Importer Description

Mitsubishi v1.1
Linear

Requires a .csvfile generated by GX Works2/GX Works3 software.

All variables will be displayed at the same level.

Tag Editor exported Select this importer to read a generic XML file exported from Tag Editor by

xml appropriate button.
Tags x
+ = 34 B0 o] 4
Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

2 Tags X Protocols -

= = i B ] [ % 2 2] R |0~ search | TFilter by: Data ¥ | Items used:6/10000 Protocol: Show al shuwautags &y
Data Type Comment | | Property Value
Modbus TCP:prot1 v Driver
“ Model: Modicon Modbus(1-based) Container Mode! Modicon Madbus(1-based)
Holding Registers 1 unsignedShort
Protocol Modbus TCP:prot1
Holding Registers 2 unsignedShort v roroco! ocbus pro
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wsgnedShort Arrayindex. Subindex 400003
Comment
Data type unsignedShort

Toolbar item

Description

Eli Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
&7 p a(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Toolbar item Description

S Tags* x S Tags' x
+ -4 @ °1 [ 8 5] & + -4 @ >1 [> % 0] 5 R

Deta Type Con [ pata Type Con
CODESYS V3 ETHiprot2 CODESYS V3 ETH:prot2

“ Mode: CoDESYS 3 Container “ Model: CODESYS 3 Container
4 Applcation Container 4 Applcation Container

4 PLCPRG Container 4 PLCPRG Container
4 testarayTag Array[11] : INT 4 testArayTag Array[11] : INT
[ T

Teal DINT Tagl DINT
Teg2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT

P = Search

? Filter by: Tagn.aT Sea.rches tags in the dictionary basing on filter combo-
box item selected.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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NMEA 0183

NMEA 0183

The NMEA 0183 driver has been developed to communicate with NMEA 0183 compatible devices trough the operator
panel serial ports.

Protocol Editor Settings

Add (+) a new driver in the Protocol editor and select the protocol called “NMEA 0183” from the list of available protocols.

The driver configuration dialog is shown in the following figure.

[ NMEA 0183 ==

[Cumm...][ QK ]

= Cancel

-

-

Timeout (sec)

Lh

[¥] Echo

PLC Models

MMEAD 183 sentences

Virtual variables

Element Description

Timeout Defines the time inserted by the protocol between two retries of the same message in case of
(sec) missing response from the server device. It is expressed in seconds.

Echo If selected the NMEA messages received on the RX channel of serial port are sent out from
the TX channel. This allows to continue the NMEA network downstream of the operator panel
whether required.

PLC Two PLC models are available:

Models
NMEA 0183 Sentences: when selected the Tags will point univocally to the specified NMEA

sentence.

Virtual variables: when selected the Tag will show the value coming from any NMEA
sentence of the specified type, for example any NMEA sentence of Latitude type.

Tag Editor Settings

Into Tag editor select the protocol “NMEA 0183” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:
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NMEA 0183 ==
MMEA 0133
Variable Data Type
ALM_01_TotalMumber( float - ]
Conwersion
+f-
[ oK ] | Cancel App | Help
Element Description
Variable The NMEA Sentence or Virtual variable
Data Type Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ...127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
unsignedByte 8-bit data 0..255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0..4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type
string String data
Arraysize ¢ In case of array tag, this property represents the number of array elements.
 In case of string tag, this property represents the maximum number of bytes
available in the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.
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Element Description

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Value Description

Degrees Shows Degrees data only from coordinates sentence
Minutes Shows Minutes data only from coordinates sentence
Seconds Shows Seconds data only from coordinates sentence

List of supported NMEA 0183 commands

The NMEA 0183 commands supported from the communication protocol are the following:
AAM_01_StatusArrivalCircle
AAM_02_StatusPerpendicular
AAM_03_ArrivalCircleRadius
AAM_04 UnitsOfRadius

AAM_05_ WaypointID
ACK_01_LocalAlarmNumber
ALM_01_TotaINumberOfMessages
ALM_02_MessageNumber
ALM_03_SatelliteNumber

ALM_04 WeekNumber
ALM_05_SVhealth
ALM_06_Eccentricity
ALM_07_AlmanacReferenceTime
ALM_08_InclinacionAngle

ALM_09 RateOfRightAscension
ALM_10_RootOfSemimajorAxis
ALM_11_ArgumentOfPerigee
ALM_12_LongitudeOfAscesionNode
ALM_13_MeanAnomaly

ALM_14 ClockParameterQ
ALM_15_ClockParameter1
ALR_01_TimeOfAlarmConditionChange
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ALR _02_LocalAlarmNumber
ALR _03_AlarmCondition
ALR_04_AlarmAcknowledgeState
ALR _05_AlarmDescriptionState
APB_01_StatusSNR
APB_02_StatusLock
APB_03_MagnitudeOfXTE
APB_04_DirectionToStear
APB_05_UnitsXTE
APB_06_StatusArrivalCircle
APB_07_StatusPerpendicular
APB_08_BearingOriginToDestination
APB_09_MagneticOrTrue
APB_10_DestinatonWaypointID
APB_11_Bearing
APB_12_BearingMagneticOrTrue
APB_13 HeadingToSteer
APB_14_HeadingMagneticOrTrue
APB_15_Modelndicator
BEC_01_ObservationUTC
BEC_02_WaypointLatitude
BEC_03_WaypointLatitudelnd
BEC_04_WaypointLongitude
BEC_05_WaypointLongitudelnd
BEC_06_BearingTrue
BEC_07_BearingTruelnd
BEC_08_BearingMagnetic
BEC_09 BearingMagneticind)
BEC_10_Distance
BEC_11_DistanceUnits
BEC_12_WaypointID
BOD_01_BearingTrue
BOD_02_BearingTruelnd
BOD_03_BearingMagnetic
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BOD_04_BearingMagneticind
BOD_05_DestinationWaypointlD
BOD_06_OriginWaypointID
BWC_01_ObservationUTC
BWC_02_WaypointLatitude
BWC_03_WaypointLatitudelnd
BWC_04_WaypointLongitude
BWC_05_ WaypointLongitudelnd)
BWC_06_BearingTrue
BWC_07_BearingTruelnd
BWC_08_BearingMagnetic
BWC_09 BearingMagneticind
BWC_10_Distance
BWC_11_DistanceUnits
BWC_12_WaypointID

BWC_13_ Modelndicator
BWR_01_ObservationUTC
BWR_02_WaypointLatitude
BWR_03_WaypointLatitudelnd
BWR_04_WaypointLongitude
BWR_05_ WaypointLongitudelnd
BWR_06_BearingTrue
BWR_07_BearingTruelnd
BWR_08 BearingMagnetic
BWR_09 BearingMagneticind
BWR_10_Distance
BWR_11_Distancelnd
BWR_12_WaypointID
BWR_13_Modelndicator
BWW_01_BearingTrue
BWW_02_BearingTruelnd
BWW_03_BearingMagnetic
BWW_04_ BearingMagneticind
BWW_05_ToWaypointID
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BWW_06_FromWaypointID
DBT_01_WaterDepthFeet
DBT_02_WaterDepthFeetind
DBT_03_WaterDepthMeters
DBT_04_WaterDepthMetersind
DBT_05_WaterDepthFathoms
DBT_06_WaterDepthFathomsind
DCN_01_DeccaChainldentifier
DCN_02_RedZoneldentifier
DCN_03_RedLineOfPosition
DCN_04_StatusRedMasterLine
DCN_05_GreenZoneldentifier
DCN_06_GreenLineOfPosition
DCN_07_StatusGreenMasterLine
DCN_08_PurpleZoneldentifier
DCN_09 PurpleLineOfPosition
DCN_10_StatusPurpleMasterLine
DCN_11_RedLineNavigationUse, A=Valid
DCN_12_GreenLineNavigationUse, A=Valid
DCN_13_PurpleLineNavigationUse, A=Valid
DCN_14_PositionUncertainty
DCN_15_PositionUncertaintyInd
DCN_16_FixDataBasis
DPT_01_WaterDepth
DPT_02_OffsetFromTransducer
DPT_03_MaximumRangeScale
DSC_01_FormatSpecifier
DSC_02_Address
DSC_03_Cattegory
DSC_04_NatureOfDistress
DSC_05_TypeOfCommunication
DSC_06_PositionOrChannel
DSC_07_TimeOrTelNo
DSC_08_ShipMMSI
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DSC_09 NatureOfDistress
DSC_10_Acknowledgment
DSC_11_Expansionindicator
DSE_01_TotalNumberOfMessages
DSE_02_MessageNumber
DSE_03_Query_ReplyFlag
DSE_04 Vessel MMSI
DSE_05 DataSet1Code
DSE_06_Dataset1Data
DSE_07_Dataset2Code
DSE_08_Dataset2Data

DSE_09 Dataset3Code
DSE_10_Dataset3Data
DSE_11_Dataset4Code
DSE_12 Dataset4Data
DSE_13 Dataset5Code
DSE_14 Dataset5Data
DSE_15 Dataset6Code
DSE_16_Dataset6Data
DSE_17_Dataset7Code
DSE_18 Dataset7Data
DSE_19_Dataset8Code
DSE_20 Dataset8Data
DSE_21_Dataset9Code

DSE_22 Dataset9Data
DSE_23 Dataset10Code
DSE_24 Dataset10Data
DSI_01_TotalNumberOfMessages
DSI_02_MessageNumber
DSI_03_Vessel_MMSI
DSI_04 VesselCourse
DSI_05 VesselType
DSI_06_GeographicArea
DSI_07_Commandset1Code
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DSI_08 Commandset1Data
DSI_09 Commandset2Code
DSI_10_Commandset2Data
DSI_11_Commandset3Code
DSl _12_Commandset3Data
DSI_13_Expansionindicator
DSR_01_TotalNumberOfMessages
DSR_02_MessageNumber
DSR_03 Vessel MMSI

DSR _04 Dataset1Code
DSR_05_Dataset1Data

DSR _06_Dataset2Code
DSR_07_Dataset2Data

DSR_08 Dataset3Code

DSR_09 Dataset3Data
DSR_10_Expansionindicator
DTM_01_LocalDatumCode
DTM_02_LocalDatumSubdivisioncode
DTM_03_LatOffset
DTM_04_LatOffsetind
DTM_05_LonOffset
DTM_06_LonOffsetInd
DTM_07_AltitudeOffset
DTM_08_ReferenceDatumCode
FSI_01_TransmitingFrequency
FSI_02_ReceivingFrequency
FSI_03_ModeOfOperation

FSI_04 PowerlLevel
GBS_01_UTC
GBS_02_ExpectedLatitudeError
GBS_03_ExpectedLongitudeError
GBS _ 04 ExpectedAltitudeError
GBS_05 FailedSatellitelD
GBS_06_ProbabilityOfMissedDetection
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GBS_07_EstimateOfBiasMeters
GBS_08_StandardDeviationOfBiasEstimate
GGA_01_UTC

GGA_02_Latitude
GGA 03 Latitudelnd
GGA_04_Longitude
GGA_05_Longitudelnd
GGA_06_Qualitylndicator
GGA_07_NumberOfSatellitesinUse
GGA_08 HorizontalDilutionOfPrecision
GGA_09_Altitude
GGA_10_Altitudelnd

GGA _11_GeoidalSeparation
GGA_12_GeoidalSeparationind
GGA_13_AgeOfDifferentialData
GGA _14 DifferentialReferencelD
GLC_01_GRI
GLC_02_MasterTOA
GLC_03_SignalStatus1
GLC_04_TD1
GLC_05_SignalStatus2
GLC_06_TD2
GLC_07_SignalStatus3
GLC_08_TD3
GLC_09_SignalStatus4
GLC_10_TD4
GLC_11_SignalStatus5
GLC_12_TD5
GLC_13_SignalStatus6
GLL_01_Latitude
GLL_02_Latitudelnd
GLL_03_Longitude
GLL_04_Longitudelnd
GLL_05_UTC
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GLL_06_Status
GLL_07_Modelndicator
GNS_01_UTC
GNS_02_Latitude
GNS_03_Latitudelnd
GNS_04_Longitude
GNS_05_Longitudelnd
GNS_06_Modelndicator
GNS_07_NumberOfSatellitesinUse
GNS_08_HDOP
GNS_09_AntennaAltitude
GNS_10_GeoidalSeparation
GNS_11_AgeOfDifferentialData
GNS_12_DifferentialStationID
GRS_01_UTC
GRS_02_Mode
GRS_03_RangeResidual
GRS_04_RangeResidual
GRS_05_RangeResidual
GRS _06_RangeResidual
GRS_07_RangeResidual
GRS _08_RangeResidual
GRS_09_RangeResidual
GRS_10_RangeResidual
GRS_11_RangeResidual
GRS_12_RangeResidual
GRS_13_RangeResidual
GRS_14_RangeResidual
GSA_01_Mode
GSA_02_Mode

GSA_03_ID

GSA _04_ID

GSA_05_ID

GSA_06_ID
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GSA_07_ID

GSA_08_ID

GSA_09_ID

GSA_10_ID

GSA_11_ID

GSA_12_ID

GSA_13_ID

GSA_14_ID

GSA_15_PDOP

GSA_16_HDOP

GSA_17_VDOP

GST_01_UTC
GST_02_RMSvalueOfStandardDeviation
GST_03_StandardDeviationOfSemiMajorAxis
GST_04_StandardDeviationOfSemiMinorAxis
GST_05_OrientationOfSemiMajorAxis
GST_06_StandardDeviationOfLatitude
GST_07_StandardDeviationOfLongitude
GST_08_StandardDeviationOfAltitude
GSV_01_NumberOfMessages
GSV_02_MessageNumber
GSV_03_NumberOfSatellitesInView
GSV_04_SET1_SatellitelD

GSV_05 SET1_Elevation
GSV_06_SET1_Azimuth
GSV_07_SET1_SNR
GSV_08_SET2_SatellitelD
GSV_09 SET2_ Elevation
GSV_10_SET2_Azimuth
GSV_11_SET2_SNR
GSV_12_SET3_SatellitelD

GSV_13 _SET3 Elevation
GSV_14_SET3_Azimuth
GSV_15_SET3 _SNR
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GSV_16_SET4_SatellitelD
GSV_17_SET4_Elevation
GSV_18_SET4_Azimuth
GSV_19_SET4_SNR
HDG_01_MagneticHeading
HDG_02_MagneticDeviation
HDG_03_MagneticDeviationind
HDG_04_MagneticVariation
HDG_05_ MagneticVariation
HDM_01_MagneticHeading
HDM_02_MagneticHeadinglnd
HDT_01_Heading
HDT_02_Headingind
HMR_01_HeadingSensor1ID
HMR_02_HeadingSensor2ID
HMR_03_DifferenceLimit
HMR_04_HeadingSensorDifference
HMR_05_WarningFlag
HMR_06_HeadingReadingSensor1
HMR_07_StatusSensor1
HMR_08_TypeSensor1
HMR_09_DeviationSensor1
HMR_10_DeviationSensor1Ind)
HMR_11_HeadingReadingSensor
HMR_12_StatusSensor2
HMR_13_TypeSensor2
HMR_14_DeviationSensor2
HMR _15_DeviationSensor2ind)
HMR_16_Variation
HMR_17_VariationInd)
HMS_01_HeadingSensor1ID
HMS_02_HeadingSensor2ID
HMS_03_MaximumDifference
HSC_01_CommandedHeading
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HSC_02_CommandedHeadingind
HSC_03_CommandedHeadingMagnetic
HSC_04_CommandedHeadingMagneticind
HTC_01_Override
HTC_02_CommandedRudderAngle
HTC_03_CommandedRudderDirection
HTC_04_SelectedSteeringMmode
HTC_05 TurnMode
HTC_06_CommandedRudderLimit
HTC_07_CommandedOffHeadingLimit
HTC_08 CommandedRadiusOfTurn
HTC_09 CommandedRateOfTurn
HTC_10_CommandedHeadingToSteer
HTC_11_CommandedOffTrackLimit
HTC_12_CommandedTrack
HTC_13_HeadingReferencelnUse
HTD_01_Override
HTD_02_CommandedRudderAngle
HTD_03_CommandedRudderDirection
HTD_04_SelectedSteeringMode
HTD_05_TurnMode
HTD_06_CommandedRudderLimit
HTD_07_CommandedOffHeadingLimit
HTD_08 CommandedRadiusOfTurn
HTD_09 CommandedRateOfTurn
HTD_10_CommandedHeadingToSteer
HTD_11_CommandedOffTrackLimit
HTD_12_CommandedTrack

HTD_13 HeadingReferencelnUse
HTD_14_RudderStatus
HTD_15_OffHeadingStatus
HTD_16_OffTrackstatus

HTD_17_ VesselHeading

LCD_01_GRI
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LCD_02_MasterSNR
LCD_03_MasterECD
LCD_04_Secondary1_SNR

LCD 05 Secondary1 ECD
LCD_06_Secondary2_SNR

LCD _07_Secondary2 ECD
LCD_08_Secondary3_SNR
LCD_09 Secondary3 ECD
LCD_10_Secondary4 SNR
LCD_11_Secondary4 ECD
LCD_12_Secondary5_SNR
LCD_13_Secondary5 ECD
MDA_01_BarometricPressurelnchesOfMercury
MDA_02_BarometricPressurelnchesOfMercuryind
MDA _03_Barometric pressureBars
MDA _04_ Barometric pressureBarsind
MDA _05_AirTemperature

MDA _06_AirTemperaturelnd
MDA_07_WaterTemperature

MDA _08_ WaterTemperaturelnd
MDA_09_ RelativeHumidity
MDA_10_AbsoluteHumidity

MDA _11_DewPoint
MDA_12_DewPointind

MDA _13_WindDirectionTrue

MDA _14 WindDirectionTruelnd
MDA_15_WindDirectionMagnetic
MDA _16_WindDirectionMagneticlnd
MDA_17_WindSpeedKnots

MDA_18_ WindSpeedKnotsind
MDA 19 WindSpeedMs
MDA_20_WindSpeedMslind
MLA_01_TotalNumberOfMessages
MLA_02_MessageNumber
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MLA_03_SatellitelD
MLA_04_CalendarDay
MLA_05_GeneralizedHealth
MLA_06_Eccentricity

MLA_07_DOT
MLA_08_ArgumentOfPerigee
MLA_09_SystemTimeScaleCorrectionMSB
MLA_10_CorrectionOfAverageValueDraconitic
MLA_11_TimeOfAscensionNode
MLA_12_GreenwichLongitude
MLA_13_CorrectionToAverageValuelnclination
MLA_14_ SystemTimeScaleCorrectionLSB
MLA_15_ CourseValueOfTimeScaleShift
MSK_01_BeaconFrequency
MSK_02_Auto_Manual_Frequency
MSK_03_BeaconBitRate
MSK_04_Auto_Manual_BitRate
MSK_05_IntervalForSending
MSK_06_ChannelNumber
MSS_01_SignalStrength

MSS_02_SNR

MSS_03_ BeaconFrequency

MSS_04 BeaconBitRate
MSS_05_ChannelNumber
MTW_01_Temperature
MTW_02_Temperaturelnd
MWD_01_WindDirection

MWD _02_WindDirectionlnd
MWD_03_WindDirectionMagnetic
MWD_04_WindDirectionMagneticind
MWD_05 WindSpeedKnots
MWD_06_WindSpeedKnotsind

MWD_07_ WindSpeedMs
MWD_08 WindSpeedMsind
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MWV_01_WindAngle

MWV _02_Reference
MWV_03_WindSpeed
MWV_04_WindSpeedind
MWV_05_Status
NMEA_Altitude
NMEA_Course
NMEA_Latitude
NMEA_Latitudelnd
NMEA_Longitude
NMEA_Longitudelnd
NMEA_SpeedKnots
NMEA_UTC
OSD_01_Heading
OSD_02_HeadingStatus
OSD_03 VesselCourse
OSD_04_CourseReference
OSD_05 VesselSpeed
OSD_06_SpeedReference
OSD_07_VesselSet
OSD_08_VesselDrift
OSD_09_ SpeedUnits

RMA _01_Status

RMA_02_L atitude
RMA_03_Latitudelnd
RMA_04_Longitude
RMA_05_Longitudelnd
RMA_06_TimeDifferenceA
RMA_07_TimeDifferenceB
RMA_08_SpeedOverGroundKnots
RMA 09 CourseOverGround
RMA_10_MagneticVariation
RMA_11_MagneticVariationind
RMA_12_Modelndicator
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RMB_01_DataStatus

RMB_02_ CrossTrackError
RMB_03_DirectionToSteer
RMB_04_ OriginWaypointlD
RMB_05_DestinationwaypointlD
RMB_06_DestinationwaypointLat
RMB_07_DestinationwaypointLatind
RMB_08_DestinationWaypointLongitude
RMB_09 DestinationWaypointLongitudelnd
RMB_10_RangeToDestination
RMB_11_BearingToDestination
RMB_12 DestinationClosingVelocity
RMB_13_ArrivalStatus
RMB_14_Modelndicator
RMC_01_UTC

RMC_02_Status

RMC_03_Latitude
RMC_04_Latitudelnd
RMC_05_Longitude
RMC_06_Longitudelnd
RMC_07_SpeedOverGround
RMC_08_CourseOverGround

RMC 09 Date
RMC_10_MagneticVariation
RMC_11_MagneticVariationind
RMC_12 Modelndicator
ROT_01_RateOfTurn
ROT_02_Status
RPM_01_SourceShaftEngine
RPM_02_EngineOfShaftNumber
RPM_03_ Speed
RPM_04_PropellerPitch
RPM_05_Status
RSA_01_StarboardRudderSensor

424 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



RSA_02_StatusRudderSensor)
RSA_03 PortRudderSensor
RSA_04_StatusPortRudderSensor)
RSD_01_Origin1Range
RSD_02_Origin1Bearing
RSD_03_VariableRangeMarker1
RSD_04_BearingLine1
RSD_05_Origin2Range
RSD_06_Origin2Bearing
RSD_07_VRM2

RSD_08 EBL2

RSD_09 CursorRange
RSD_10_CursorBearing
RSD_11_RangeScale
RSD_12_RangeScaleUnits
RSD_13_DisplayRotation
RTE_01_TotalNumberOfMessages
RTE_02_MessageNumber
RTE_03_MessageMode
RTE_04_Routeldentifier
RTE_05_Waypointldentifier1
RTE_06_Waypointldentifier2
RTE_07_Waypointldentifier3
RTE_08_Waypointldentifier4
RTE_09 Waypointldentifier5
RTE_10_Waypointldentifieré
RTE_11_Waypointldentifier7
RTE_12_Waypointldentifier8
RTE_13_Waypointldentifier9
RTE_14_Waypointldentifier10
SFI_01_TotalNumberOfMessages
SFI_02_MessageNumber
SFI_03_1stFrequency

SFI_04_ 1stMode
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SFI_05_2ndFrequency
SFI_06_2ndMode
SFI_07_3rdFrequency
SFI_08_3rdMode
SFI_09_4thFrequency
SFI_10_4thMode
SFI_11_5thFrequency
SFI_12_5thMode
SFI_13_6thFrequency
SFI_14_6thMode
STN_01_TalkerlD
TLB_01_TargetNumber
TLB_02_LabelAssigned
TLB_03_TargetNumber1
TLB_04_LabelAssigned1
TLB_05_TargetNumber2
TLB_06_LabelAssigned2
TLB_07_TargetNumber3
TLB_08_LabelAssigned3
TLB_09_ TargetNumber4
TLB_10_LabelAssigned4
TLB_11_TargetNumber5
TLB_12_l abelassigned5
TLB_13_TargetNumber6
TLB_14_LabelAssigned6
TLB_15_TargetNumber7
TLB_16_LabelAassigned7
TLB_17_TargetNumber8
TLB_18_LabelAssigned8

TLB_19_TargetNumberReported
TLB_20_TargetLabelAssigned

TLL_0O1_TargetNumber
TLL_02_TargetLatitude
TLL_03_ TargetLatitudelnd
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TLL_04 TargetLongitude
TLL_05_TargetLongitudelnd
TLL_06_TargetName

TLL_07_UTC

TLL_08 TargetStatus

TLL_09 ReferenceTarget
TTM_01_TargetNumber
TTM_02_TargetDistance
TTM_03_Bearing
TTM_04_Bearingind
TTM_05_TargetSpeed
TTM_06_TargetCourse
TTM_07_TargetCourselnd
TTM_08_DistanceOfClosestPoint
TTM_09_TimeToCPA
TTM_10_SpeedAndDistanceUnits
TTM_11_TargetName
TTM_12_TargetStatus
TTM_13_ReferenceTarget
TTM_14_UTC
TTM_15_TypeOfAcquisition
TXT_01_TotalNumberOfMessages
TXT_02_MessageNumber
TXT_03_Textldentifier
TXT_04_TextMessage
VBW_01_LongitudinalWaterSpeed
VBW_02_TransverseWaterSpeed
VBW_03_StatusWaterSpeed
VBW_04_LongitudinalGroundSpeed
VBW_05_TransverseGroundSpeed
VBW_06_StatusGroundSpeed
VBW_07_SternTransverseWaterSpeed
VBW_08_ StatusSternWaterSpeed
VBW_09_SternTransverseGroundSpeed
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VBW_10_StatusSternGroundSpeed
VDR _01_Direction
VDR_02_Directionind

VDR _03_DirectionMagnetic

VDR _04_DirectionMagneticlnd

VDR _05_CurrentSpeed
VDR_06_Currentspeedind
VHW_01_Heading

VHW_02_ HeadingInd
VHW_03_HeadingMagnetic
VHW_04_HeadingMagneticind
VHW_05_SpeedKnots
VHW_06_SpeedKnotsInd
VHW_07_SpeedKmh

VHW_08 SpeedKmhind
VLW_01_TotalCumulativeDistance
VLW_02_TotalCumulativeDistancelnd
VLW_03 DistanceSinceReset
VLW_04_DistanceSinceResetInd
VPW_01_SpeedKnots
VPW_02_SpeedKnotsind)

VPW_03_ SpeedMs

VPW_04_ SpeedMsind
VTG_01_CourseOverGround
VTG_02_CourseOverGroundind
VTG_03_CourseOverGroundMagnetic
VTG_04_CourseOverGroundMagneticind
VTG_05_ SpeedOverGroundKnots
VTG_06_SpeedOverGroundKnotsind
VTG_07_SpeedOverGroundKmh
VTG_08_ SpeedOverGroundKmhind
VTG_09_Modelndicator
VWR_01_MeasuredWindAngle
VWR_02_VesselHeading
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VWR_03_MeasuredWindSpeed
VWR_04 MeasuredWindSpeedIind
VWR_05_WindSpeedMeters
VWR_06_WindSpeedMetersind
VWR_07_WindSpeedKmh
VWR_08_WindSpeedKmhind
VWT_01_CalculatedWindAngle
VWT_02_VesselHeading
VWT_03_CalculatedWindSpeed
VWT_04_CalculatedWindSpeedind
VWT_05_WindSpeedMeters
VWT_06_WindSpeedMetersind
VWT_07_WindSpeedKmh
VWT_08_WindSpeedKmhind
WCV_01_VelocityComponent
WCV_02_VelocityComponentind
WCV_03_Waypointldentifier
WCV_04_Modelndicator
WNC_01_DistanceMiles
WNC_02_DistanceMilesInd
WNC_03 DistanceKm
WNC_04_DisttanceKmind
WNC_05_WaypointldentifierFrom
WNC_06_WaypointldentifierTo
WPL_01_WaypointLatitude
WPL_02_WaypointLatitudelnd
WPL_03_WaypointLongitude
WPL_04_WaypointLongitudelnd
WPL_05_Waypointldentifier
XDR_01_Transducer1Type
XDR_02_Measurmnt1Data
XDR_03_UnitsOfMeasure1
XDR_04_Transducer1
XDR_05_Transducer2Type
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XDR_06_Measurment2Data
XDR_07_UnitsOfMeasure2
XDR_08_Transducer2
XDR_09_Transducer3Type
XDR_10_Measurment3Data
XDR_11_UnitsOfMeasure3
XDR_12_Transducer3
XDR_13_Transducer4Type
XDR_14_Measurment4Data
XDR_15_UnitsOfMeasure4
XDR_16_Transducer4
XDR_17_Transducer5Type
XDR_18_Measurment5Data
XDR_19_UnitsOfMeasure5
XDR_20_Transducer5
XDR_21_Transducer6Type
XDR_22 Measurment6Data
XDR_23_UnitsOfMeasure6
XDR_24 Transducer6

XDR_25 Transducer7Type
XDR_26_Measurment7Data
XDR_27_UnitsOfMeasure7
XDR_28 Transducer7

XDR_29 Transducer8Type
XDR_30_Measurment8Data
XDR_31_UnitsOfMeasure8
XDR_32_Transducer8
XTE_01_Status1
XTE_02_Status2

XTE_03_MagnitudeOfCrossTrackError

XTE_04_ DirectionToSteer
XTE_05_Units
XTE_06_Modelndicator

XTR_01_MagnitudeOfCrossTrackError
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XTR_02_DirectionToSteer
XTR_03_Units

ZDA 01_UTC
ZDA_02_Day
ZDA_03_Month
ZDA 04 Year

ZDA 05 LocalZoneHours
ZDA_06_lLocalZoneMinutes
ZDL_01_TimeToPoint
ZDL_02_DistanceToPoint
ZDL_03_TypeOfPoint
ZFO_01_UTC
ZFO_02_ElapsedTime
ZFO_03_OriginWaypointID
ZTG_01_UTC

ZTG 02 TimeToGo
ZTG_03_DestinationWaypointID
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Omron FINS ETH

This driver supports the FINS protocol via Ethernet connection. For a list of models that support the FINS
Communications Service, refer to the manufacturer's website.

Protocol Editor Settings

Ornron FINS ETH X
[]PLC Metwork 0K,

Alias |

IP address | 192 . 188 . 2 . 18

port | 9600

panel network | 0 =

panel node | 0 =

panel unit | 0 =

network | 0 =

node [18 =

unit | 0 :

Timeout [ 1000 =

PLC Models

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be added as a
prefix to each tag name imported for each network node

IP The Ethernet IP address of the controller connected to the operator panel
address
Port Defines the port number used in the communication with the PLC. The UDP Port number

must match the value specified in the PLC configuration; the default value is 9600. Most
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Element

Description

applications will use the default value.

Network Parameters that define the FINS address of the device.
Node Unit
There is a conversion rule to determine the IP address of a device starting from the FINS
address in the Omron network.
When using the FINS communication service, it is necessary to specify the node addressing
according to the FINS addressing scheme. Even in this case, data must be sent and received
on the Ethernet network using IP addresses. Therefore, IP addresses are converted from
FINS addresses.
There are three ways to convert the FINS addresses into the corresponding IP address; they
are:
¢ Automatic generation (default)
¢ |P address table
¢ Combined method (uses Automatic and IP address table)
The Omron documentation contains all the details related to determine the IP address of the
controller depending on the FINS address assigned to it. The next chapter shows an
example of controller configuration based on IP address table.
Panel The Panel Network/Node/Unit parameters assigned to HMI should be compatible with the
Network ones assigned in the Omron network to the PLC:
Panel ¢ Network Number must match the one specified for the PLC
Node ¢ Node Number should match the last number of the IP address of the HMI; in the figure
Panel above the panel has been configured with IP address 192.168.2.15.
Unit ¢ Unit represent the possible different network cards over the same node; for the HMI

should be always set to zero since there is always only one communication unit.

The protocol supports the connections to multiple controllers.

To enable this, check the "PLC Network" check box and provide the configuration per each node.
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Omren FINS ETH X
PLC Metwork oK
Aine | Cancel
P address E Omron FINS ETH x
port 8600 oK
panel network E Alias " |
panel node E IP address " 152 183 . 2 18 |
pane! unit E port || 9600 |
network [0 network || 0 =
node lo_ node || 18 .
unit [0 unit [o 5
Timeout [1000° Timeout || 1000 =
PLC Models PLC Models
Slaves Delete | Modify
Slave Id Model Alias

Controller Settings

PLC must be properly configured to handle the communication with HMI.
Below an example of configuration based on a real scenario.

Configuration windows in this chapter are depending on PLC model.
Following lines must be used as guidelines for any specific configuration.

Example Setup
HMI IP address = 192.168.2.16
PLC IP address = 192.168.2.18

In Ethernet configuration Tab:

1. Make sure that last number of IP address is the same of FINS Node No.
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PLC Settings - CRTHCP1LModbusSingleFort o bt
File Options Help

Pulse Output 0 | Puise Output 1 | Inverter Postioning 0 | Inverter Positioning 1 Buitin Ethemet | 1)

~ P Address IP Router Table

IP Address |192.153.2_1so ﬂ

Sub-net Mask |255.255.255_ 0

~ FINS Node No. ~Broadeast
Node e @) @ M1@38SD)  C AD(2BSD)
TCPAP keep-alive

|[] min [0: Default{120)]

FINS/TCP Setting | FINS/UDP Setting DNS Setting Clock Auto Adwuistment

|CPIL-EEM  |Monitor

In FINS/UDP Setting

2. Set Conversion to "IP address table"

3. Set FINS/UDP Options to "Destination IP is changed dynamically"
4. Insert HMI IP address
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PLC Settings - CPTHCP1LModbusSinglePort o ot
File Options Help
Pulse Output 0 | Puise ¢ FINS/UDP X |
P " FINS/UDP Poit FINS/UDP Ophian
% Defaul (I600) * Destination IP is changed dynamically

IP Address 15 C User defined |0 " Destination IP is Mot changed dynamically

Submet Mask | 25 Conwersion———  — |P Address Table
" Auto [dynamic) 001 192.168.002016 E -
—FINS Node No.—— ™ Auto [Static) _|

Node [ﬁ ™ Combined il
& IP addiess table 9

TCPAP keep-alive

|[] min

FINS/TCP Setting | FINS/DP Setting | DNS Setting Clock Auto Adustment |

CPIL-EEM |Monitar

IP Address Table can contain more than one address.

In these cases make sure that index of IP addresses is consecutive:
001 192.168.002.016

002 192.168.002.017

003 192.168.002.033

Add PC IP address in IP Address Table described above to allow communication between PLC and online
Simulation.

In protocol editor
5. Set the IP address of PLC
6. Insert last number of HMI IP address in panel node parameter

7. Insert last number of PLC IP address in node parameter

436 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Ormron FINS ETH >

] PLC Metwork Ok
Alias |
P address | 192 . 168 . 2 . 18 e
port | 8600
panel network | 0 :
panel node | 16 6 E
panel unit | 0 :
network | 0 :
node | 18 E s
unit | 0 :

Timeout | 1000 :
PLC Models

Tag Import

Exporting Tags from PLC

The Omron FINS Ethernet driver can import tag information from CX-Programmer PLC programming software. The tag
import filter accepts symbol files with extension “.cxr” created by the Omron programming tool.

The “.cxr” files can be exported from the symbol table utility.

See in figure how to access the Symbol Table (if configured) from the Omron programming software.
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|E] Filz Edit Yiew Insert PLC  Program  Simulation  Tools

Window Help

@ Secti 9 Insert Symbaol. ..
= JF Function Bloc

¥ _CPUD10| A validate Symbols

Copy

Reusable File

Project /

[ HewPLET ANewProgrami /

v Allow Docking
Hide

Float In Main Window

Properties

Add to Project...

ODzE o i = TN AW
i =3 2 BT & i
MO E ch = @3
=l | Mame | Data Type Address [ Value | Rack Location | |Jsac
=8 NewProjsct = MyData_01 WORD oo YWo
= EnxD_ NEWPLCl[CJlM] Offline = MyDaka_02 WORD oz Wi
= Symbols — MyData_03 WORD D3 Wi
§7 10 Table and Unit Setup
Settings
Q’ﬁ Mernary
] % Programs
—ﬁ MewProgram1 (00)
=
AR
@ Seckio

! Eompilef\ Find Report ,}\ Transfelf

Save as a reusable file

MewPLZ 1{Met: 0, Mode: 0% - Offline

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

Tags x

+ »] 4B

Data * Tag URI

The following dialog shows which importer type can be selected.
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HMI5tudio x

o Multiple tag imparters are available for this protocol, Please select the importer type and continue,

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

[] keep synchronized

Cancel

Importer Description
CX-Programmer v1.1 Requires a .cxrfile.
Linear

All variables will be displayed at the same level.

Tag Editor exported xml | Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

7Tagsx|
|.|.—g,.f'.r1 0 o] > Se B 3 1

Fay

I Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

Tags xr Protocols | -

o= i T o 3] [ 4 BY E] R [P- seach | Triter by: Data ~ | Items used:6/10000 Protocol: Show al Show al tags g2 0
Data Type Comment # | | Property Value
Modbus TCP:protl . “ Driver
a
Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Probucul Modbus TCP:protL
Holding Registers 3 unsignedShort Dictionary
MRTUL o N Array false
Array size 1]
Arrayindex.Subindex 400003
Comment
- Data type unsignedShort
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Toolbar item

Description

EE|

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2l

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
> Tags* x Tags* x
+ -4 @ >1 [ 8 & & + =8 @ ] [ %] £ R
< ok commrst T Contner 4 oddh copemrs 5 Contanr /
4 Appiication Container 4 Application Container
e b e e
o] INT
21} INT
@ T
[El T
A INT
6] T
el mr
A INT
6] T
[a1 INT
[10] INT
P- searc ? Filter by: [Tagname -+ Searches tags in the dictionary basing on filter combo-

Override variables

box item selected.

The protocol provides the special data types to override the following protocol settings:
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rDmn:rr'l FINS ETH ﬁ1
[]1PLEC Network
Alias |
IP address o .0 .0 .0 o
port | 8600 e
panel network | 0 : e
panel node | 0 :
panel unit | 0 :
network | 0 :
node | 0 : o
unit | 0 - e
Timeout | 1000 :
PLC Models
CJfC5 1/ CF 1

Tags can be created by manually add them from Tag Editor
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Omron FINS ETH [

Oraron FIMNS ETH

Memory Type Offset

W o g [o
[Oarea |
Auxilary area
Holding area I'ype
Timer completion flags |
Timer PVs unsignedshort - ]
DM area
Counter completion flags
Counter CVs
EM area
Work area
Index registers

Cverride TP
Cverride Port
Cverride Metwork
Override MNode
Civerride Unit
Cwverride PanelMet
Cverride PanelMode
Cverride PanelUnit

QK ] [ Cancel Apply

Tag Name Description

Override IP | Permits to override "IP address" property (1) in runtime.
Data type: array unsigned bytes.
Notes:

- when address is set as "0.0.0.0" communication with the controller is stopped, no
request frames are generated anymore.

- when address is different than "0.0.0.0" it is interpreted as a real IP address to override
and target PLC IP address is replaced in runtime with the new value.

Override Permits to override "port" property (2) in runtime.
Port i

Data type: unsignedShort.
Override Permits to override "network" property (6) in runtime.
Network i

Data type: unsignedByte.
Override Permits to override "node" property (7) in runtime.
Node

Data type: unsignedByte.
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Tag Name Description

Override Permits to override "unit" property (8) in runtime.
Unit

Data type: unsignedByte.
Override Permits to override "panel network" property (3) in runtime.
PanelNet .

Data type: unsignedByte.
Override Permits to override "panel network" property (4) in runtime.
PanelNode .

Data type: unsignedByte.
Override Permits to override "panel unit" property (5) in runtime.
PanelUnit

Data type: unsignedByte.

Note: Override Tags are initialized with the value of properties specified in Protocol Editor. Override values
6 assigned at runtime are retained through power cycles.

Aliasing Tag Names in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.

TPagel” Tags x|

+ )] [) ﬁn @3] Fj:] R |\}3- Search | tTFiIIJEr by: Data | Jfems used:8/10000 Protocol: Show all
Data Type Tag name Tag URI Proper:
4 Omron FINS ETH:protl Container
Slave id:
“ Alias: Node1 ETETE
Model:
Import Tag(s) - Network *

o Please select one or more nodes fo assodate this dictionary and continue.

Water_Level unsignedShort Node ff\Water_Level

Slave id Model Aligs

Slave id: .
Alias: Node2 Container “ | Node 1 |
Model:

Node2

[] For each selected node import only symbols matching that node

Note: aliasing tag names is only available when tags can be imported. Tags which are added manually in the
0 Tag Editor do not need to have the Alias prefix in the tag name.
The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
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modify the Alias string after the tag import has been completed, there will be no effect on the names already
0 presentin the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge; can be returned also in case
the network/node/unit parameters contained in the PLC response are not matching with
panel configuration

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources. The same error can be returned also in case the PLC could not complete the
processing of the panel request and sent back to the panel and invalid/not completed
response.

Cnt error Returned when a specific control character in the protocol frame received does not match
with the corresponding one in the request; verify the proper settings of the controller
network configuration

General Error cannot be identified; should never be reported; contact technical support

Error

444
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Omron FINS SER

This driver supports the FINS protocol via serial connetcion. For a list of models that support the FINS Communications

Service, refer to the manufacturer's website.

Protocol Editor Settings

Adding a protocol

To configure the protocol:

1. In Config node double-click Protocols.

2. Toaddadriver, click +: a new line is added.

3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Cmron FINS SER

|

PLC Models

[Cnmm...][ Ok ]

Cancel

Element Description

PLC PLC models available:

Models

e CJx/CSx/CP1x

Comm... If clicked displays the communication parameters setup dialog.
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Element Description

[ Comm Parameter Dialog s |
[com g
ED )
iy ver -
g )
E )
[rsses -
L
Element Parameter
Port Serial port selection.

e COM1: device PLC port.

e COM2: computer/printer port on panels with 2 serial ports or
optional Plug-In module plugged on Slot 1/2 for panels with 1
serial port on-board.

e COM3: optional Plug-In module plugged on Slot 3/4 for panels
with 1 serial port on-board.

Baudrate, Parity, | Serial line parameters.
Data Bits, Stop
bits

Mode Serial port mode. Available modes:
¢ RS-232.

¢ RS-485 (2 wires).
* RS-422 (4 wires).

Tag Editor Settings

In Tag Editor select the protocol Omron FINS SER.
Add a tag using [+] button. Tag setting can be defined using the following dialog:
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Omron FINS SER.
Memory Type Offset Subindex
If0 area - 0 = -
Data Block Type
0 boolean - ]
Corversion
=)
Ok ] I Cancel Apply Help
Element Description
Memory Memory Type Description
Type
1/0 area Corresponds to CIO resource on PLC
Auxiliary area Corresponds to A resource on PLC
Holding area Corresponds to H resource on PLC
Timer completion flags Corresponds to T resource on PLC
Timer PVs Corresponds to TPV resource on PLC
DM area Corresponds to D resource on PLC
Counter completion area | Corresponds to C resource on PLC
Counter CVs Corresponds to CVS resource on PLC
EM area Corresponds to E resource on PLC
Work area Corresponds to W resource on PLC
Index registers Corresponds to IR resource on PLC
Data registers Corresponds to DR resource on PLC
Offset Starting address for the Tag. The possible range depend on memory type selected.
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Element Description

Subindex This parameter allow to select a single part of the resource if the selected data type is
shorter than the resource data type

Data block Instance of resource of the PLC.

Data Type Available data types:

boolean

byte

short

int
unsignedByte
unsignedShort
unsignedint
float

double

string

binary

See "Programming concepts" section in the main manual.

v

Note: To define arrays, select one of Data Type format followed by square

brackets (byte[], short][]...).

448
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Element Description

Arraysize ¢ In case of array tag, this property represents the number of array elements.

available in the string tag.

setto UTF-8 or Latin1 in Tag Editor.

character requires 2 bytes.

¢ In case of string tag, this property represents the maximum number of bytes

Note: number of bytes corresponds to number of string characters if Encoding property is

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap? Allowed Configured
BCD Inv bits
AB-=BA = |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits -~
S
| Cancel | [ (o4 ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA swapnibbles: Swap nibbles in a byte

Example:

5588 — 20813 (in decimal format)

15D4 — 514D (in hexadecimal format)

ABCD -> swap2: Swap bytes in a word.

CDAB
Example:

39628 — 52378 (in decimal format)

9ACC — CC9A (in hexadecimal format)

ABCDEFGH | swap4: Swap bytes in a double word.
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Element Description
Value Description
> Example:

GHEFCDAB | 32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP - | swap8: Swap bytes in a long word.
>

OPM..DAB | Example: o
142.366 — -893553517.588905 (in decimal format)

0 10000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import

Exporting Tags from PLC

The Omron FINS SER driver can import tag information from CX-Programmer PLC programming software. The tag
import filter accepts symbol files with extension “.cxr” created by the Omron programming tool.

The “.cxr” files can be exported from the symbol table utility.

See in figure how to access the Symbol Table (if configured) from the Omron programming software.
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File Edit Wiew Insert PLC  Program Simulation Tools  Window  Help

B secti ¥ Insert Symbal. ..
-3 F Function Bloc

I _CPUDLO| [A validate Symbals

Copy

Praoject f

x|
I HewPLCT N ewProgram1 s

v Allow Docking
Hide:

Float In Main Window

Properties

0 Reusable File add to Project, .,

O d b =S TR A DK &
&t I3 2 BT 5
M B & HE dh = & 5
A=l | Mame | Data Tvpe | Address [ Yalue | Rack Location |
-_% MewProject = MyData_01 WORD 1]
- IEE NEWPLCI[CJIM] Cffline = MyData_02 WORD 0z
=2 Symbols — MyData_ (03 WORD D3
#7 10 Table and Unit Setup
Settings
G:ﬁ Mernory
- % Programs
- MewPrograml (000
B Sectic Edt.

| Y Compile ;"r.l Find Report }".l Transfer;‘r

Save as a reusable file

MewPLC1{Net:0,Mode:0) - Offline

Importing Tags in Tag Editor

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

Tags =
3= | (=

Data * Tag URI
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The following dialog shows which importer type can be selected.

HMIStudio X

o Multiple tag importers are available for this protocol. Please select the imparter type and continue.

Version Type

Tag Editor exported xml 1.1 General

Watched dictionary file:

] keep synchronized

Cancel

Importer Description
CX-Programmer v1.1 Requires a .cxr file.
Linear

All variables will be displayed at the same level.

Tag Editor exported xml | Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

7 e x]
+ — & @ 2 3] [> & B ] 1

s

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

Tags included in the symbol file are listed in the tag dictionary. The tag dictionary is displayed at the bottom of the
screen.

Tags xr Protocols | -

+ = F B )] [) & Ei Ea R \p- Search ‘ YFi\tEr by: Data v | Items used:6/10000 Protocol: Show all Show all tags @ &
Data Type Comment | | Property Value
Modbus TCP:protl v Driver
Model: Modicon Modbus{1-based) Container Mode! Modicon Madbus(1-based)
Holding Registers 1 unsignedShort
Protocol Modbus TCP:prot1
Holding Registers 2 unsignedShort © 1y roroco! ocbus pro
Holding Registers 3 unsignedShort Dictionary
RTU1 " t Array false
Array size 0
Arrayindex. Subindex 400003
Comment
. Data type unsignedShort
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Toolbar item

Description

23

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

+* Update Tag(s).
il
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ - & @ 31 [ 4e & & + -4 @ 1 [ % 2 5 R
+ AT ot 4 BRI e
4 Application Container 4 Appiication Container
e A e et
[0 INT
&4} INT
el INT
3 T
A INT
[s] INT
o e
8] INT
[a T
[10] INT
D Searc T Filter by: Searches tags in the dictionary basing on filter combo-

box item selected.
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OPC UA Client

OPC UA Client

The OPC UA Client communication driver has been designed to connect HMI devices to OPC UA servers.
This implementation of the protocol operates as a client only.
Protocol Editor Settings

Add (+) a driver in the Protocol editor and select the protocol called “OPC UA Client” from the list of available protocols.

The driver configuration dialog is shown as in the following figure:

OPC UA Client X
[]PLC Netwark oK
Alias ” |
Host [0000 |
Port ” 4640 =
Timeout (ms) ” 1000 -
Security Policy None v
Security Mode None -
Username ”

Password ”

Client Certificate: ”

Server Certificate ” |

Client Private Key ”

Hostname validation
App URI validation

Time validation

PLC Models
Default
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Element

Description

PLC Network

Enable access to multiple networked controllers. For every controller set proper
options.

Alias Name identifying nodes in network configurations. The name will be added as a
prefix to each tag name imported for each network node.

IP Address IP address of the server.

Port Port number where the server is listening.

Timeout (ms)

Time delay in milliseconds between two retries in case of no response from the
server device.

Security Mode

Type of authentication:

* None: Certificates are not used
» Sign: Certificates only used for authentication with server.

¢ SignAndEncrypt: Certificates used for authentication with server and data
encryption.

Security Policy

Encryption level to use (used only when Security Mode is active).

* Basic256
¢ Basic256Sha256

Username
Password

Authentication with user name and password

Server Certificate

Certificate for OPC UA Server.

-

Server certificate can be downloaded using tag importer. See "Remote
OPC UA Server certificate" on page 465

Client Certificate

Certificate used by OPC UA client. If blank, a certificate is automatically generated.

Client Private Key

Key used by OPC UA client. If blank, a key is automatically generated.

Hostname If checked, communication will be established only after hostname validation on the
validation certificate.

App URI If checked, communication will be established only after URI validation on the
validation certificate.

Time validation

If checked, communication will be established only after time validation on the
certificate.

PLC Models

Notes:

No options available.

» Before choosing security options, be aware that not all security modes might be supported by the OPC UA server.
Make sure to use security mode that is supported.

* When working within a private network you do not need to provide devices' certificates because you trust used

devices. On a public network, instead, the certificate will give you a guarantee of the identity of devices.
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External Certificate
ASCII version of the certificate (usually a file with .pem extension) is required.
Edit the certificate files and then copy and paste the full text of your certificate to the certificate fields.

Step 1: Remove header and footer lines

MITDN§CCAh4CCOCTEIg gDDUgi ANBgkghkiGowlBAQs FADBAMOSWCOYDVOOGEWT T
VDEEPMA DGR IUTEBWWEVIVyh2 ShMEOWEgYDVOOEDAEDEZ IwYWS STmFEt ZTERMAEGRIUE
CwwIUiZEIFRIYWOxFDASEgNVEAMMCOhNSUR1dm] j ZU1EMBAXDTEAMDMyNJASMTLZ
OFeXDTI4MDMyMzASMTR z0FowTELMAKGA I UEBhMCSVOxDzANBgHNVEBACMB1 Z]1 cm%u
YTEUMEIGAIUECGWLOZ 9t cGFueUShbWUXxETAPEgHNVEBASMCFImRCBUZNFEMROWEGY D
VOODDAtITULEZXEpY 2VIRDCCASIWDOY JEoZ ThveNAQEBBOADggEPADCCAQoCggER
ALONtzGwlrGvecKHAL TaNibwnx S¥odtp20khnt /VInDLoYHv 7 2vV1v0YHom3 /HiC
IaWV/ulv¥nXaNElxHnPsOPVOLEEg2 6Np0lne 8 jXEHY 6bcMVE3XEV3enc3adOwHAS
vicOMmFEfPOVHTEyVhd / MrefqUkelgWk3sFl1FxEtx Y1 RLOWNEL +GTHbnb30j 40PL
Eve0VNIDwisDevivpW THv4RP{NESKIZDVI+/ +EDCHNNLIPEGpDOxBliIpjl158Bwg2
oml+5Us10IM]l cfv/AfarZ90alo3c2uPwklnegQxfDwvmlCl £CfsRVxmSN 3 bmimwl
2FehbkZkslpTlovCx,/ haEhfkCAWEARTENEBgkghkiGo9wlBADs FAROCAQELTL. Y kNEa/
40InMZ IVkSZZWGyl1HHGEZ 8 rphcUPH4olbgTMkaHk TmEacYEgL/ qorr IPhmELf T¥2x5
UcTH4ULfeNTIxjrMUg2QeLlp+a/ fBg0UvEebrtmd8NYbh T 4iVYgiR/NEBlgrf= oW
eIpp0edJo0hY X jwDaU0HADNSKVAReBxzAESvLVE TmrglypdE 1D+ kgeCehL 89X v4us
melNIZ4LNkRIBT25EXx]1c2Y¥Tud I SYHFeleSi ILvCeDpU¥HeS 1 IEEiNmecL2ZDDGEERZ
TzcRZykvWRiIlHpmZWMz L SHEQXNEMEDTCkOscxerY2reTVpmla0WHSOD2531LoF
HsHSsLPyOxtEFw==

Step 2: Remove all Newline characters

MIIDN{CCAh4CCQCItIgigDDUgjANBgkghkiGOwlBAQsFADEBAMOSwCQYDVOQGEWTT VDEPMADGAL ... ..

Step 3: Copy and paste the single text line of the certificate to the protocol dialog
Script to generate a Certificate

If you want to use your own certificate, note that the certificate must include the “Subject Alternative Name (SAN)”
parameters as required by the OPC UA standard.

Here is an example of how to generate certificate files using a public OpenSSL-Win32 library (Reference:
https://www.openssl.org/)

@echo off
set OpenSSL="C:\Program Files (x86) \OpenSSL-Win32\bin\openssl.exe"
set NodeName=HMI-Client

rem Generate an RSA key
%0penSSL% genrsa -out client-key.pem 2048

rem Creating Certificate Signing Requests
%0penSSL% req -new —-key client-key.pem -out client.csr -subj "/ST=NY/C=US/L=New
York/O=CompanyName/OU=R&D Team/CN=OPCUAClient@%NodeName%"

rem Creating Certificate (.pem)
echo subjectAltName=URI:urn:%$NodeName%:CompanyName:OPCUAClient > san.txt
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echo
keyUsage=digitalSignature,nonRepudiation, keyEncipherment, dataEncipherment, keyCertSign

>> san.txt

echo extendedKeyUsage=critical, serverAuth,clientAuth >> san.txt

echo authorityKeyIdentifier=keyid,issuer >> san.txt

echo basicConstraints=CA:TRUE >> san.txt

%0penSSL% x509 -reqg -days 3650 -in client.csr -signkey client-key.pem -out
client.crt -extfile san.txt

rem Convert Certificate (.der)
%0penSSLs x509 -in client.crt -outform der -out client.der

rem Not necessary files
del san.txt

pause

Tag Editor Settings

Path: ProjectView> Config > double-click Tags
1. Select OPC UA Client from the protocol list.
2. Toadd atag, click +: tag definition dialog is displayed.

CPC UA Client *
OPC UA Client
Memory Type Data type Lrraysize
| Tag v| it ~| o
Conversion Tag name
! | |
Cancel Apply Help
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Element Description

Data Type Available data types:

¢ boolean

¢ byte

¢ short

e int

¢ unsignedByte
¢ unsignedShort
¢ unsignedint
¢ float

¢ double

e time

¢ uint64

¢ int64

¢ string

¢ binary
See "Programming concepts" section in the main manual.

Note: To define arrays, select one of Data Type format followed by square
o brackets.

Arraysize « In case of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes
available in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.

Conversion Conversion to be applied to the tag.

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA = |aBCD-=CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits P
S
[ Cancel ] [ QK ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD ->
CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH
->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -
>

OPM...DAB

swap8: Swap bytes in along word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
000111001011101101100100010110100001110010101100
0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)
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Element Description

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag name Name of tag to be used in communication.

0 Note: Tag properties result from import process. In most cases manual creation of new tags is not necessary.

Node Override IP

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target

controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP

PLC operation

0.0.0.0

Communication with the controller is stopped, no request frames are generated
anymore.

Different from
0.0.0.0

Itis interpreted as node IP override and the target IP address is replaced runtime
with the new value.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP

variable.

0 Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.
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OPC UA Client
OPC UA Client
Memory Type Data type Arraysize
| Mode Override IP v | | string v | 8
Conversion Tag name
| ZN

Cancel Apply Help

Node Override Port

The protocol provides the special data type Node Override Port which allows you to change the network Port of the
target controller at runtime.

This memory type is unsigned short.

Node Override Port is initialized with the value of the controller Port specified in the project at programming time.

Node Override Port

Modbus operation

0

Communication with the controller is stopped, no request frames are generated anymore.

Different from 0

Itis interpreted as the value of the new port and is replaced for runtime operation.

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override

Port variable.

0 Note: Node Override Port values assigned at runtime are retained through power cycles.
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QOPC UA Client >
DPC UA Client
Memory Type Data type Brraysize
| Mode Override Port v| | unsignedShort R i
Conversion Tag name
| 2
Cancel Apply Help

Adding an alias name to a protocol

Tag names must be unique at project level, however, the same tag names might need to be used for different controller
nodes (for example when the HMI device is connected to two devices running the same application).

When creating a protocol you can add an alias name that will be added to tag names imported for this protocol.

In the example, the connection to a certain controller is assigned the name Node1. When tags are imported for this
node, all tag names will have the prefix Node1 making each of them unique at the network/project level.

7 1:Pagel ]’ pmtoculV Tags* x|

U Y i e

(g by

I =
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Note: Aliasing tag names is only available for imported tags. Tags added manually in the Tag Editor cannot
6 have the Alias prefix in the tag name.
The Alias string is attached at the time of tag import. If you modify the Alias string after the tag import has been
completed, there will be no effect on names already present in the dictionary. When the Alias string is changed
and tags are re-imported, all tags will be re-imported with the new prefix string.

Importing tags
Tags for OPC UA Client protocol must be imported from OPC UA servers.

Path: ProjectView> Config > double-click Tags

Select OPC UA Client in the list of available protocols.

Click Import Tags.

Select Hierarchical importer.

Enter address of the server.

Choose Security and Authentication mode.

Click Browse to connect and retrieve tag dictionary from the OPC UA server.

The OPC UA Server will provide its own certificate. You have to accept the certificate to continue and retrieve data.

S A - o R

When the discovery process has been completed, click OK to create the dictionary with the tags.
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OPC UA Client

OPCUA Client importer

o Symbol discovery, dick ‘Browse' to pull symbols, Do you want to continue?

|opc.tq:-:m192. 168,44, 165:48010|

Full Browse ‘

j Manual browse |
Security Settings
Security Policy |None
Security Mode |None

Client Certificate |Client's own certificate

Private Key |Client's private key

Authentication Settings

(® Anonymous

[l 11

Username |Ec-th security policy and mode should be none.
P

i

Password |Ec-th security policy and mode should be none.

Symbols found: 0 / Remaining nodes to process: 0

A ServerMame
b opctop://192,168.44,165:48010
hd Objects
Server
hd Tags
Tagl
Tag2
Tag3
Tag4
Tag3
Protocols
Types

Cancel

Element Description

Remote URI

Example:

Address of OPC UA Server in the form: opc:tcp:<IPAddress>:<Port>

e opc.tcp://192.168.44.165:4840

Security Mode Type of authentication:

encryption.

¢ None: No authentication with server and no data encryption.
« Sign: Certificates only used for authentication with server.
* SignAndEncrypt: Certificates used for authentication with server and data

Security Policy

Encryption level to use (used only when Security Mode is active).

464
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Element Description

¢ Basic128Rsa15
¢ Basic256
¢ Basic256Sha256

Username Authentication with user name and password
Password

Client Certificate | Certificate used by OPC UA client. If blank, a certificate is automatically generated.
o The certificate is used by the importer only if requested by the server

Client Private Key | Key used by OPC UA client. If blank, a key is automatically generated.

To be allowed to retrieve data from the OPC UA Server you must provide the required security parameters.
0 Dialog will be filled automatically with the parameters provided by protocol editor settings (you can simply
accept the proposed values)

Remote OPC UA Server certificate

Certificate details ot

Do you want to trust this server certificate permanently?
Certificate details

Commaonh... OPCUAServer@HMI-Server ﬁ

Organization CompanyMame

Organizatio... R&D Team

Locality

State

Country

DomainCo...

lssuer OPCUAServer@HMI-5erver

Valid from 2018-06-01T10:36:06.000

Valid to 2028-05-29T10:36:06.000Z

Serial Mum... 8783CESBDCEB370D v
|.ﬁ.c-::e|:lt permanenﬂyl Accept temporarily | | Copy to dipboard Cancel

When OPC UA Server provides its own certificate, you have the option to:
¢ Accept temporarily
Certificate is accepted for current working session only.

¢ Accept permanently
Certificate is accepted and copied to computer. Any future import request for the same OPC UA Server will be
accepted automatically without asking confirmation.

The certificate file will be copied inside the folder:
0 %AppData%\Roaming\...\studio\OPCUA\pki\trusted\certs
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OPC UA Client

» Copy to clipboard
ASCII format of the certificate is copied to the clipboard to allow you to verify its authenticity, save and insert it into
protocol configuration (if required).

To verify a certificate, use a text editor to paste it from the clipboard to a text file with the extension .crt.
o You can then double-click the .crt file to allow Windows to view the properties of certificate.

@i Certificate =

General Detsils Certification Path

.@Jﬂ Certificate Information

This CA Root certificate is not trusted. To enable trust,
install this certificate in the Trusted Root Certification
Authorities store.

Issued to:  HMI-Server

Issued by: HMI-Server

Valid from 24/05/2015 to 21/05/2023

Install Certificate... | | Issuer Statement

e Cancel
Cancel the import operation

Communication status

Current communication status can be displayed using System Variables. See "System Variables" section in the main
manual.

Codes supported for this communication driver:

Error Description

Connecting <Error description> Error during connection

Connection while reading: <Error Error encountered when connecting for read
description> operation

Bad status while reading: <Error description> | Error in read operation
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Error

Description

Connection while writing: <Error description> | Error encountered when connecting for write

operation
Bad status writing: <Error description> Error in write operation
OPC UA client for given node ID not found Wrong node ID information

<Error description> can be one of the following:

Error

Notes

BadTimeout

Timeout error. No answer from server.

BadSecurityChecksFailed

Error during exchange of certificates. Typically occurs when the server
does not accept the client certificate as trusted.

BadCertificatexxxInvalid

Error in client or server certificate.

BadNodeUnknown The tag (node) does not exist.
BadAttributeNotFound Attempt to access an invalid attribute.
BadNotWritable Attempt to write to a read-only attribute.
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Panasonic FP/FP7

Panasonic FP/FP7

The HMI devices can be connected to a Panasonic FP/FP7 PLC as the network master using this communication driver.
This driver has been designed for connection to the programming port of the PLC with serial or Ethernet connection.

Please note that changes in the communication protocol specifications or PLC hardware may have occurred since this
documentation was created. Some changes may eventually affect the functionality of this communication driver. Always
test and verify the functionality of your application. To fully support changes in PLC hardware and communication
protocols, communication drivers are continuously updated. Always ensure that the latest version of communication
driver is used in your application.

Protocol Editor Settings

Add (+) a driver in the Protocol editor and select the protocol called “Panasonic FP/FP7” from the list of available
protocols.

The driver configuration dialog is shown in figure.

Panascnic FP/FPT X
[]PLC Network Comm... oK
Alias || |
Node ID || 1 |

[[]Force Read Single

Media Serial v
Request Delay (ms) || 0 |
IP address || 0. o . o0 . o |
Port ” 0 |
Timeout({ms) 500 |
PLC Models

FP

Element Description

Alias Name to be used to identify nodes in network configurations. The name will be
added as a prefix to each tag name imported for each network node

Node ID Node number of the slave device

Force Read Single When enabled, data communication is performed according to the "Offset" and
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Element

Description

"Data Type" settings specified in the tag. When disabled, data communication of
tag setting information is performed in one message.

Media Serial or Ethernet

IP Address Ethernet IP address of the controller (valid only when Media has been set to
“Ethernet”)

Port Using Panasonic FPWIN Pro 7 it is possible to connect to PLC through HMI. In

this case HMI is connected to PLC via serial, and FPWIN Pro 7 is connected to
HMI via Ethernet. Port option changes its meaning depending on Media option:

« |f Mediais set to Ethernet, Port is the PLC listening port used by the
HMI to connect

¢ |f Mediais set to Serial, Port is the HMI listening port used by the FPWIN
Pro 7 to connect

The default value can be changed when the communication goes through
routers or Internet gateways where the default port number is already in use.

Timeout (ms)

Defines the time inserted by the protocol between two retries of the same
message in case of missing response from the server device. Value is expressed
in milliseconds.

PLC Models

The list allows selecting the PLC model you are going to connect to. The
selection will influence the data range offset per each data type according to the
specific PLC memory resources.
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Panasonic FP/FP7

Element Description

PLC Network The protocol allows the connection of multiple controllers to one HMI device. To
set-up multiple connections, check “PLC network” checkbox and create your
network using the command “Add” per each slave device you need to include in
the network.

Comm... Recalls the serial port configuration parameters as shown in the figure.
( Comm Parameter Dizlog L&r
Port Icum1 v]
Baudrate IBE'”” ,,‘
Parity Iudq:l. ,I
Data bitz IB ,I
Stop bits 11 v]
Mode IF'.S—485 ,I
Element Parameter
Port Serial port selection.

e« COM1: device PLC port.

e COM2: computer/printer
port.

Baudrate, Parity, Data Bits, Stop bits | Serial line parameters.

Mode Serial port mode. Available modes:

* RS-232.
* RS-485 (2 wires).
* RS-422 (4 wires).

Data Types

When creating a tag you have to specify its properties. Data type are specific to xAscender Studio, memory type are
specific to the selected protocol. Choose the value according to the internal representation you need for the selected
controller address.

Note: arrays type use the same data type followed by "[ 1" (i.e.: boolean [])
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This table shows the tags, after a tag import from Panasonic FPWIN Pro tags to xAscender Studio tags.

DATE_AND_TIME

TIME_OF_DAY

DATE

xAscender r
FPWIN Pro Studio Description
BOOL boolean One bit data (0..1)
INT short Signed 16 bits data (-32768..32767)
UINT unsignedShort Unsigned 16 bit data (0..65535)
DINT int Signed 32 bit data (-2.1€9 ... 2.1e9)
UDINT unsignedint Unsigned 32 bit data (0 ... 4.2e9)
REAL float IEEE single-precision 32-bit floating point type (x1.17e-38
... £3.40e38)
STRING string Characters coded according to selected format
TIME Unsigned 32 bit data (0 ... 4.2e9). These PLCs supports
only a 16 bit time value: FP1, FP3, FPC, FP5, FP10/10S.
The area is T#0s—T#327.67s. ATTENTION: The HM panel
uses a 32 bit access to the PLC.
TIME Unsigned 32 bit data (0 ... 4.2e9) theoretical. Used in PLC
T#0s—T#21474836.47s
unsignedint

Unsigned 32 bit data (0 ... 4.2e9) equates DT#2001-01-01-
00:00:00- DT#2099-12-31-23:59:59 in the PLC

Unsigned 32 bit data (0 ... 4.2e9) equates TOD#00:00:00—
TOD#23:59:59 in the PLC

Unsigned 32 bit data (0 ... 4.2e9) equates D#2001-01-01—
D#2099-12-31 in the PLC

Aliasing Tag Names in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names are to be used for different

controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.
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Panasonic FP/FP7

1:Pagel Tags X 1
9k 3] [» % 24 E] R [P search | T riter by:|pata ~ | Items used:8/10000 Protocol: Show al
Data Type Tag name Tag URI Proper
4 Panasonic FP/FP7:protl Container
Slave id:
# lias: Node1 EnET=
Model:
. - - —— w
- . Import Tag(s) - Netwark x
i o Please select one or more nodes Jo assodate this dictionary and continue.,
Water_Level unsignedShert Mode IfWater_Level
Slave id Model Aligs
SI‘.awj id: Container
Alias: Node2 Node1
Model:
Node2
[ For each selected node import only symbols matching that node

v

Cancel

Note: Aliasing tag names is only available when tags can be imported. Tags which are added manually in the
Tag Editor do not need to have the Alias prefix in the tag name.

The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If you
modify the Alias string after the tag import has been completed, there will be no effect on the names already
present in the dictionary. When the Alias string is changed and tags are imported again, all tags will be
imported again with the new prefix string.

Tag Import

The Panasonic FP/FP7 driver can import tag information from Panasonic Control FPWIN Pro 7 PLC programming
software. The tag import filter accepts symbol files with extension “.csv” created by the programming tool.

The “.csv” files can be exported from the symbol table utility.

See in figure how to export tags from the programming software.

Unbenannt - Control FFWIM Pro 7 - The IEC 61131-3 programming system - Program_1

Project | Object Edit Tools Online Monitor

Mew b
Ctrl+0

Open...
Open recent projects [
Bl Save Cirlss [
Saveas 3
Close
Import »
Export o »
Ctrl+Shift+A
Ctrl+Shift+1

Compile all...

24

Compile incrementally...

Used memory...

Debug
GIENEEEEE

O Program_1 X

All objects...
Objects selected in navigator... )
Variables as CSV file

Program code and PLC configuration...

Extras  Window  Help

B EE TPt

Class Identifier

4 % Global variables..
%‘3 All project variables...

Printer setup...

Ctrl+Q
Ctrl+P

Print preview
Print...
Open cross-reference list...

Change security level...

Change passwords...

BEswDhh

Exit Alt+F4

472

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Class S Feld 1 (Class)
Idertifier fssign >> Feld 2 (dentfier)
|EC address Feld 3 (IEC address)
FP address R Feld 4 (FP address)
Type e Feld 5 (Type)

Initial Feld & (Initial)
Comment Feld 7 (Comment)

Customize column title

[+] Export column title as first line Save export configuration
[+#] Only export variables with explicit address e
Reset to default configuration

Aray variables
[] Export amay variable declarations
[+#] Export amay elements as single variables
[] Cnly for amrays with fewer than

g

000 elements

DUT variables
[] Export DUT variable declarations
[+] Export DUT elements as single varables

o Export Cancel Help

Export to file d
1" €@ ] > v D R o]
Organisieren = MNeuer Ordner C ow 0
~ MName Anderungsdatum Typ *
E [- u - I
..' el [ B B &
| ]
= -
| n
A =
n - o
e e Eeas o < >
Dateiname: | o B md.csv —
Dateityp: | C5V files (Unicode) ?.GV} w

# Ordner ausblenden ! 5 Abbrechen

Select the driver “Panasonic FP/FP7...“ in the Tag Editor and click on the “Import Tags” button to start the importer.
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Panasonic FP/FP7

7 'I_'Page'l/ Tms* = —

+ - 4@ 1D % 89 5] R (P search

Data 1 Import Dictionary il'ag name Tag URI
Fanasonic FPfFP7:protl Contal
Model: FP7 antainer
g_aiBasisDT 100 unsignedShort g_aiBasisDT100  17%70%unsignedsShort
A siR=cierT 100 nmeiamadSkhard A siRacienT 100 173% 21 JnimeciamadCharet
xhscender *

o Multiple tag importers are available for this protocol, Please select the importer type and continue.

Version Type

Tag Editor expaorted xml 1.1 General

Watched dictionary file:
| -]

[] keep synchronized

In the file select window locate the “.csv” file and confirm.

The tags present in the exported document are listed in the tag dictionary from where they can be directly added to the
project using the add tags button.

7 1:Pagel ]’ Pmtncnl.s/y Tags* x|

= = ¥ B 0 )] [) 2p E& E"')] R |ﬁ- Search | TFiIter by: Data
Data Type URI Dictionary
4 Fanasonc FRFPT:PIOM. Container select for import

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured to get network access
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Error

Notes

Line Error | Returned when an error on the communication parameter setup is detected (parity, baud
rate, data bits, stop bits); ensure the communication parameter settings of the controller is
compatible with panel communication setup

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller
resources

General Error cannot be identified; should never be reported; contact technical support

Error
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Ping

Ping
Ping communication driver allows to send ping commands to a specific IP address.

The purpose of this communication driver are:

 test a connection between the HMI and another device in the same network
« check internet connectivity by executing ping commands to a public IP address (example 8.8.8.8)

In case it is needed to send ping commands to many |IP addresses at the same time, it is possible to create many
instances of Ping protocol:

Protocols x ]
+ —Avd
PLC | Configuration
| |Fing:prat 1 CfgVer=1 model=1 ipAddress=8.8.8.8 protocol=ICMP port=80 timeout=5000 I
| |Fing:prot2 CfgVer=1 model=1 ipAddress=152.168.2 2 protocol=ICMF port=20 timeowut=5000 I
| ¥ |Fingprot3 CfgVer=1 model=1 ipAddress=152.168.2 3 protocol=ICMF port=80 timeowut=5000 I

Ping communication driver is not counted as physical protocol.
o Refer to Table of functions and limits from main manual in "Number of physical protocols" line.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
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Ping ﬁ1

Protocol [IC.I'.'IF' ._,]

Port | 20

Timeout (m=) S000

PLC Models

default
Element Description
IP address Destination IP address to which ping commands are sent.
Protocol Network protocol used to send ping commands (default is ICMP).
Port Network port used for sending ping commands (fixed to 53 for ICMP Protocol).
Timeout (ms) Polling time between each ping command sent.
PLC Models Fixed to default.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select Ping from the protocol list: tag definition dialog is displayed.
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Ping

-

Ping
Ping
Memaory Type Data Type Arraysize
Mode Override IP - string - 3
Conversion
+-
[ K ] | Cancel Apply Help
L

Element | Description
Memory | Name Description
Type

Node Override IP

If defined, this Tag allows to change the destination IP address to
which ping commands are sent, at runtime.

Status

Represents the result of last ping command:

¢ 0 = last ping command failed

¢ 1 =last ping command got response

Last ping time

Represents the result of last ping time, expressed in milliseconds.

Data Data Type Memory Space Limits
Type
boolean 1-bit data 0...1
unsignedByte[] 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
string Express the number of characters used to specify the
destination IP address
Example: string[15] --> XXX.XXX.XXX.XXX
Arraysiz | This property represents the maximum number of bytes available in the string or in the array
e Tag.

2 bytes.

478

Note: number of bytes corresponds to number of string chars if Encoding property is set to
UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one char requires
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Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags

+ >] =

Data * Tag URI

The system will require a generic XML file exported from Tag Editor by appropriate button.

= = i [ »] [ %e

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

< Tags X Protocals -
= = i [ )] [) &p Eﬂ é’i R |,0- Search | YF\Iber by: Data ¥ | Items used:6/10000 Protocol: Show all Show all tags |
Data Type Comment A | | Property Value
Modbus TCP:prot1 Vv Driver
4 . Container
Mﬂd;l.lz!nd\;nn M::huls(lhasad) onedshart Model Modicon Medbus(1-based)
olding Registers unsignedshori .
Holding Registers 2 unsignedShort - Protocol Modbus TCP:prot1
Holding Registers 3 unsignedShart Bt
Array false
Array size 0
MRTUS wesgnedshot Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
I’s‘li Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

4 Update Tag(s).
& p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Ping

Toolbar item Description
Tags® x| Tags' x|
+ -4 @ >1 [ 8 & & + =% @ 31 [> ¢ B g R
Data Type Con Data Type Con

* Vot Copter g Contorer 4 ot Copmers E Contier

4 Appiication Container 4 Application Container

4 PLC_PRG Container 4 PLC_PRG Container

4 testArrayTag Array[11] : INT 4 testArayTag Array[11] : INT
I o] INT
21} INT
2] T
3 INT
5} INT
[s1 T
[61 T
il INT
£} T
[sl INT
[10] INT
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT
- ! , Searches tags in the dictionary basing on filter combo-
P- Search Filter by: |Tagname )
box item selected.
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ROBOX BCC/31

ROBOX BCC/31 communication driver has been designed to connect HMI devices to ROBOX BCC/31 PLC through
Ethernet connection.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

ROBOX BCC/31 [

[] PLC Network

Alias |

Timeout (ms} | 2000
FLC Models

Robox BBC/31

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP Address of PLC.
address

Timeout Time delay in milliseconds between two retries in case of missing response from the server
(ms) device.

PLC Allows to select between different PLC models:
Models
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ROBOXBCC/31

Element Description

* Robox BBC/31
PLC IP address for all PLCs in multiple connections. PLC Network must be selected to enable
Network multiple connections.

-

-

ROBOX BCC/31 2
PLC Metwork oK
Al
I |
<
P addred ROBOX BCC/31 e |
cod |
|
Timeout {ms} | 2000
Slaves PLC Models
Slave It

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select ROBOX BCC/31 from the Driver list: tag definition dialog is displayed.
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-
ROBOX BCC/31

ROBOX BCC/31

Memory Type Offset Sublnde:x

Logic InputBit 1 % 0 -
Axis Index Data Type Orraysize
|| 1 boolean - 0
Conwversion

oK [ Cancdl || apply |

Hep |
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ROBOXBCC/31

Element

Description

Memory Type

Resource where tag is located on PLC.

Available resources are:

Logic Input Bit
Logic Input Word
Logic Output Bit
Logic Output Word
Phis Input Bit

Phys Input Word
Phys Output Bit
Phys Output Word
Non Volatile 132
Non Volatile Double
Non Volatile string
Volatile 132
Volatile Double
Volatile string
Parameter 132
Parameter Double
Axis Parameter 132

Axis Parameter Double

Alarm Mask
Alarm Code
Alarm string

Offset

Offset address where tag is located.

Offset addresses are six digits composed by one digit data type prefix + five digits resource address.

Sublindex

This allows resource offset selection within the selected memory type.

Axis Index

Allows to select Axis index. Available only for Axis memory types.

Data Type

Data Type

Memory Space

Limits

boolean

1-bit data

0..1

byte

8-bit data

-128 ... 127

short

16-bit data

-32768 ... 32767

int

32-bit data

-2.1e9...2.1e9
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Element Description

Data Type Memory Space Limits

int64 64-bit data -9.2e18...9.2e18

unsignedByte 8-bit data 0...255

unsignedShort 16-bit data 0...65535

unsignedint 32-bit data 0...4.2e9

uint64 64-bit data 0...1.8e19

float IEEE single-precision 32-bit floating 1.17e-38 ... 3.4e38
point type

double IEEE double-precision 64-bit floating | 2.2e-308 ... 1.79e308
point type

string Array of elements containing character code defined by selected
encoding

binary Arbitrary binary data

O

Note: to define arrays. select one of Data Type format followed by square brackets like
“byte[]”, “short[]"...

Arraysize  In case of array tag, this property represents the number of array elements.
 In case of string tag, this property represents the maximum number of bytes available in the
string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is set to
UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires
2 bytes.
Conversion Conversion to be applied to the tag.

Conversion

inv,swapd

Allowed Configured
BCD Inv bits
AB->BA = |aBcD-=cDAB
ABCD-=CDAE -
ABCDEFGH-=GHEFCDAB
Inv bits ps

"4

| Cancel | [ K, ]

Depending on data type selected, the list Allowed shows one or more conversion types.
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Element Description

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH ->
GHEFCDAB

swap4: Swap bytes in a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

swap8: Swap bytes in a long word.

Example:

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

486

bcd: Separate byte in two nibbles, read them as decimal (from O to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
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Element Description

Configured).

Use the arrow buttons to order the configured conversions.

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags =
+ >] =
Data . * Tag URI

Itis possible to import a Tag Editor exported xml

Type Description

If more conversions are configured, they will be applied in order (from top to bottom of list

Tag Editor exported | Select this importer to read a generic XML file exported from Tag Editor by
xml appropriate button.

Tags =
= = i T ] [> %e

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all

tags" check box is selected.

o Tags x Protocals -
= =g B 51 [> % 2] 5] R [P- search | Triter by: pats = | ftems used:5/10000 Protocol: Show al shnwallmgs g M
Data Type Comment “ | | Property Value
Modbus TCP:protl . ~ Driver
4 ) Container
Mudal.lzludwc;n M::buls[l-basad) ] Model Modicon Modbus(1-based)
olding Registers unsignedshari .
Holding Registers 2 unsignedShort - .Prubucul Modbus TCP:prot1
Holding Registers 3 unsignedShort ZELT
Array false
Array size 1]
MRTUS wesgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
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Toolbar item

Description

EE|

Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

2l

Update Tag(s).

Click on this icon to update the tags in the project, due a
new dictionary import.

R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
+ = 4 @ 1 [ & o & + =3 D 31 [> 4 o & R
< ok commrst T Contner 4 oddh copemrs 5 Contanr /
4 Appiication Container 4 Application Container
i v it
o] INT
21} INT
@ T
[El T
A INT
6] T
el mr
A INT
6] T
[a1 INT
[10] INT
P Search T Filter by: [Tagname -+ Searches tags in the dictionary basing on filter combo-

JavaScript Interface

box item selected.

Beside Tag interface the user can access the protocol via JavaScript.

Although defined Tags can be accesses by JavaScript too, JavaScript can access directly to a Command interface
implemented in protocol. This interface does not require the definition of Tags and is direct to protocol resulting in more

efficiency.

The following commands are supported:

Command Description
dir (node,path) Get directory of node starting from path.
readFile Get file from node.

(node,deviceFilePath,localFilePath)

writeFile
(node,deviceFilePath,localFilePath)

Write file to node.

deleteFile

Example of usage:

488

Delete file into node.
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var tagMgr = project.getWidget (" TagMgr");

var protID "prot2"; // to be set according to protocol numbering

var params = "0 /F@/file.ext /mnt/usbmemory/file.ext";

tagMgr.invokeProtocolCommand (protID, "writeFile", params, state);
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SAIA S-BUS

SAIA S-BUS

The SAIA S-BUS communication driver has been designed to connect HMI devices to SAIA PLCs through serial
connection.

HMIs from UN65 and UN70 platforms do not support PARITY mode on PLC configuration due hardware
o incompatibility.
DATA mode is supported in all HMI platforms.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

SAlA 5-BUS X

[ PLC Metwork Comm... oK

Aliaz |

MNode 1D | 1

Timeout {ms} | 200 =

Retry count | > -

[ ] dataiparity protocol

PLC Maodels

PCOL______________________________________________
PCD2
PCD3

Element Description

Node ID SAIA PLC node on the serial network.

Timeout (ms) Time delay in milliseconds between two retries in case of missing response
from the server device.

Retry count Defines the number of times a certain message will be sent to the controller
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Element

Description

before reporting the communication error status.

data/parity protocol

SAIA protocol mode:

¢ unchecked (default): parity mode

* checked: data mode

PLC Models SAIA PLC models available:
e PCD1
e PCD2
e PCD3
Comm... If clicked displays the communication parameters setup dialog.

Comm Parameter Dialog [&J
Port | com1 - |
Baudrate |Ei'ﬁIZ|IZ| v|
Mode | R5_485 - |

Element Parameter

Port Serial port selection.

e COM1: device PLC port.

e COM2: computer/printer port on panels with 2
serial ports or optional Plug-In module plugged
on Slot 1/2 for panels with 1 serial port on-board.

e COM3: optional Plug-In module plugged on Slot
3/4 for panels with 1 serial port on-board.

Baudrate Serial baudrate. Available speeds:
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Element Description
Element Parameter
* 9600.
* 19200.
e 38400.
e 57600.
Mode Serial port mode. Available modes:
¢ RS-232.
* RS-485 (2 wires).
¢ RS-422 (4 wires).
PLC Network Multiple controllers can be connected to one HMI device. To set-up multiple
connections, select PLC networkand click Add to configure each node

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select SAIA S-BUS from the Driver list: tag definition dialog is displayed.

[ salA 5-BUS e |
SALA 5-BLIS |

Memory Type Offset SubIndex
R# Register - 0 = 0 -
Data Block Data Type
1 boolean - o
Conversion
+-

oK ] [ Cancel Apply

492 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Element Description
Memory Memory Type Description
Type
R # -Register unsigned 32 bit data register (default)
C # -Counter unsigned 32 bit data counter (default)
T# -Timer unsigned 32 bit data timer (default)
F # -Flag 1 bit data flag
| # -Input 1 bit data input
O # -Output 1 bit data output
Data Block unsigned 32 bit data block (default)
Real Time Clock | unsigned 8 bit real time clock (default) (see Special Data Types for mode
details)
Node Override protocol parameter (see Special Data Types for mode details)
Offset Memory Type Offset PCD1 Offset PCD2 Offset PCD3
R # -Register 0-4095 0-4095 0-16383
C # -Counter 0-1599 0-1599 0-1599
T # -Timer 0-1599 0-1599 0-1599
F # -Flag 0-8191 0-8191 0-8191
| # -Input 0-512 0-8192 0-5120
O # -Output 0-512 0-8192 0-5120
Data Block 0-3333 0-3333 0-16383
Real Time Clock | 1-8 1-8 1-8
Node Override 0 0 0
Sublndex This allows resource offset selection within the register.
Data Type | Available data types:
* boolean
e byte
e short
e int
e unsignedByte
e unsignedShort
e unsignedint
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Element Description
¢ float
e string
See "Programming concepts" section in the main manual.
0 Note: To define arrays, select one of Data Type format followed by square brackets.
Arraysize ¢ In case of array tag, this property represents the number of array elements.
¢ In case of string tag, this property represents the maximum number of bytes available in the
string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8
or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2
bytes.
Conversio | Conversion to be applied to the tag.
n

494

Conversion

inv swap2

Depending on data type selected, the list Allowed shows one or more conversion types.

Value

Allowed Configured
BCD Inv bits
AB->BA =+ |aBcD->cDAB
ABCD-=CDAE -
ABCDEFGH-=GHEFCDAE
Inw bits -,

b4

I Cancel I [ QK ]

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
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Element Description

Value Description

5588 — 20813 (in decimal format)

ABCD -> CDAB swap2: Swap bytes in a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH -> swap4: Swap bytes in a double word.

GHEFCDAB
Example:

32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in along word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from O to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Real Time Clock

The protocol provides the special data type Real Time Clock which allows you to change the date and time on PLC. This
memory type is an unsigned byte.

Offset Description
1 Number of week
2 Day of week
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Offset Description
3 Year
4 Month
5 Day
6 Hours
7 Minutes
8 Seconds
F A
SAIA S-BUS S5
SAIA 5-BUS
Memaory Type Offset SubIndex
Real Tme Clock 1 = 0
Data Block Data Type Arraysize
1 unsignedByte - i}
Conwversian

A

[ 0K ] l Cancel

)

Apply

Itis also possible to use the Date/Time control widget to directly write in Real Time Clock variable.

1) Define a Real Time Clock, as per above picture

2) Drag and drop the Date/Time control widget

w Widget Gallery

496

Controls

| »

05/30/16 - 09:57:25

05/30/16 - 09:57:25

Combo Box ~

9.

Q
QQQ

m

haleD 1ebp, B
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3) From Property Pane, click on the + button beside Value property. Then locate the Real Time Clock variable from Tag

source, and select Read/Write option.

~ Properties X
—E - - o @ © |2
— = DateTime : dateTimel a
= | et )
= Value -1 IT o
- =4
Datalink | System Time:_SysPropMgr J 3
Humber Formg MM/DD/YY - hh:mm:ss
Time Spec local
OnDataUpdate ﬂ
L] = 3 Text
05/30/16 - 10:01:17
- L] L
—~ N
[ dateTimelvalue - ==
Source: @ Tag (O Alias ) System (0 Widget (©) Recpe
[P+ search | T Filter by: [Data | Protocol: [show all ] [7] show all tags B
pata Type Tag name Property Value B
SAIA S-BUS:prot1 4 Driver
Model: PCD1 Container Modl e
[Real Tme Clock unsignedByte RealTmeClock Protocol [rr—
4 Tag
Active false
Comment
Data Type unsignedByte E
Default value
Encoding
Groups
Max value
Min value
PLC tag name L4
RIW R
Rate 500
Sealing Mone p
(O ReadOnly @ ReadWrite ©) Write Only  Jtemsused: 1/10000 Array index |0 B

Node Override

The protocol provides the special data type Node Override which allows you to change the node ID of the slave at

runtime. This memory type is an unsigned byte.

The node Override is initialized with the value of the node ID specified in the project at programming time.

h2E Description

Override P

0 Communication with the controller is stopped. In case of write operation, the request will be transmitted
without waiting for a reply.

1 to 254 Itis interpreted as the value of the new node ID and is replaced for runtime operation.

255 Communication with the controller is stopped; no request messages are generated.

o Note: Node Override ID value assigned at runtime is retained through power cycles.
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F N
SAIA 5-BUS =
SAIA 5-BUS
Memory Type Offset
Mode Override - 0 0
Data Block Data Type
1 unsignedByte - i}
Conwersion
=

] I Cancel Apply

b

Communication Status

The current communication status can be displayed using the dedicated system variables. Please refer to the User
Manual for further information about available system variables and their use.

The codes supported for this communication driver are:

Error Notes

NAK Returned in case the controller replies with a not acknowledge

Timeout Returned when a request is not replied within the specified timeout period; ensure the
controller is connected and properly configured for communication

Line Error | Returned when an error on the communication parameter setup is detected (parity, baud
rate, data bits, stop bits); ensure the communication parameter settings of the controller is
compatible with panel communication setup

Invalid The panel did receive from the controller a response, but its format or its contents is not as

response expected; ensure the data programmed in the project are consistent with the controller

498
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The SAIA S-BUS ETH communication driver has been designed to connect HMI devices to SAIA PLCs through ethernet
connection.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

SAIA S-BUSETH >

[]PLC Metwork oK

Alias |

IP address | 0 ) 0 ) 0 ) 0

Port

Slave I | 0

Timeout (ms} | 1000

PLC Models

Element Description

IP address Ethernet IP address of the controller.

Port Port number used by the driver. The default value is 5050.

Slave ID ID if the controller.

Timeout (ms) Time delay in milliseconds between two retries in case of missing response
from the server device.

PLC Models SAIA PLC models available:
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Element Description
e PCD3
PLC Network Multiple controllers can be connected to one HMI device. To set-up multiple
connections, select PLC networkand click Add to configure each node

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.
2. Select SAIA S-BUS ETH from the Driver list: tag definition dialog is displayed.

SAIA S-BUS ETH S
SALA 5BUS ETH

Memory Type Offset
R# Reqgister - 0 = 0
Data Block Data Type
0 unsignedInt - 0
Conversion
+f-

[ QK J [ Cancel Apply
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Element Description
_IM;;:OW Memory Type Description
R # -Register unsigned 32 bit data register (default)
C # -Counter unsigned 32 bit data counter (default)
T# -Timer unsigned 32 bit data timer (default)
F # -Flag 1 bit data flag
| # -Input 1 bit data input
O # -Output 1 bit data output
Data Block unsigned 32 bit data block (default)
Real Time Clock [ unsigned 8 bit real time clock (default) (see Special Data Types for mode
details)
Offset Memory Type Offset
R # -Register 0-16383
C # -Counter 0-1599
T # -Timer 0-1599
F # -Flag 0-8191
| # -Input 0-5120
O # -Output 0-5120
Data Block 0-16383
Real Time Clock | 1-38
Subindex | This allows resource offset selection within the register.
Data Type | Available data types:

* boolean
* byte

e short

e int

e unsignedByte

e unsignedShort

e unsignedint

o float

» string

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN

501



SAIA S-BUS ETH

Element

Description

See "Programming concepts"” section in the main manual.

0 Note: To define arrays, select one of Data Type format followed by square brackets.

Arraysize

 Incase of array tag, this property represents the number of array elements.

 In case of string tag, this property represents the maximum number of bytes available in the

string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is setto UTF-8

or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character requires 2

bytes.

Conversio
n

502

Conversion to be applied to the tag.

Conversion

inv,swap2

Allowed Configured
BCD Inv bits
AB-=BA = |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits -~

gl

| Cancel | [ (o4 ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value

Description

Inv bits

inv: Invert all the bits of the tag.

Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate

neg: Set the opposite of tag value.

Example:
25.36 — -25.36

AB -> BA

swapnibbles: Swap nibbles in a byte.

Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB

swap2: Swap bytes in a word.
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Element Description

Value Description

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)

ABCDEFGH -> swap4: Swap bytes in a double word.

GHEFCDAB
Example:

32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP -> swap8: Swap bytes in a long word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from 0O to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.
If more conversions are configured, they will be applied in order (from top to bottom of list Configured).

Use the arrow buttons to order the configured conversions.

Real Time Clock

The protocol provides the special data type Real Time Clock which allows you to change the date and time on PLC. This
memory type is an unsigned byte.

Offset Description

1 Number of week
2 Day of week

3 Year

4 Month
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Offset Description
5 Day
6 Hours
7 Minutes
8 Seconds
F A
SAIA 5-BUS ETH S5
SAIA S-BUS ETH
Memaory Type Offset SubIndex
Real Time Clock - 1 = a
Data Block Data Type Brraysize
0 unsignedByte - a
Conversion

[

Ok ] l Cancel

)

Apply

L%

Itis also possible to use the Date/Time control widget to directly write in Real Time Clock variable.

1) Define a Real Time Clock, as per above picture

2) Drag and drop the Date/Time control widget

w Widget Gallery

Controls

05/30/16 - 09:57:25

05/30/16 - 09:57:25

m

Combo Box ~

o

@

Ma|leD jeBpi B

3) From Property Pane, click on the + button beside Value property. Then locate the Real Time Clock variable from Tag
source, and select Read/Write option.
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~+ Properties X g
T E - g @ & Iz
. =l DateTime : dateTimel a
= = 2
= Value -1 F o
e e~ &
Datalink | System Time:_SysPropMar ;T T
Number Forma MM/DD/YY - hh:mm:ss 3
Time Spec local
OnDataUpdate ﬂ
[ ] ] + Text
05/30/16 - 10:01:17
[ = ]

—~ N
dateTimeLvalue - [
Source: @ Tag O Alias © System (O Widget ©) Redpe
[0 scarch | Fter by: [Data ] Protocol: [Show al -] [@] Show all tags B
Data Type Tag name Property Value -

SATA 5-BUS:protl . 4 Driver
“# Model: PCD1 Container Model =
[Real Time Clock unsignedByte RealTmeClock Protocol SATA 5-BUSprot1
4 Tag

Active false
Comment
Data Type unsignedByte =
Default value
Encoding
Groups
Max value
Min value
PLC tag name L4
RIW R
Rate 500
Scaling MNone p

() Read Only (@) Read/Write ) Write Only  Jtems used: 1/10000 Array index | o i3

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported for this communication driver:

Error Cause Action
NAK The controller replies with a not acknowledge. -
Timeout A request is not replied within the specified Check if the controller is connected and properly

timeout period.

configured to get network access.

Invalid The device did received a response with invalid
response format or contents from the controller.

Check if the data programmed in the project are
consistent with the controller resources.

General Unidentifiable error. Should never be reported.
Error
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Simatic S7 PPI

Simatic S7 PPI

HMI devices can be connected to the Siemens Simatic S7-200 family of PLCs. The communication is performed via the
PLC programming ports using the PPl and the PPI+ protocols.

This document describes the PPI+ protocol and includes the information needed for a successful connection.
Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

Sirmatic 57 PPI x

[JPLC Metwark Comm. .. OK
Alias || ‘

Panel ID ” 1 ‘

Slave ID ” 3 ‘

MaxID | 1

C]epi+

Timeout (ms) || 1000

PLC Models

A
57-214

57-215/216

57-221

57-222

57-224/226 i

Element Description

PLC Enable access to multiple networked controllers. For every controller (slave) set the proper
Network option.

Panel ID Node number of the operator panel.

Slave ID Node number of the connected PLC.

Max ID Available only if PPI+ protocol is in use. Contains the highest node number in PP+ network.
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Element Description

PPI+ Checked to use PPI+ protocol instead of PPI protocol.

Timeout Time delay in milliseconds between two retries of the same message when no answer is
(ms) received from the controller.
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Element Description

PLC Several Siemens controllers are supported. Please check directly in the programming IDE
Models software for a complete list of supported controllers.

Comm... If clicked displays the communication parameters setup dialog.

508

e

Comm Parameter Dialog

.

58

Port | com - |

Baudrate |9&I]I:| v|

Parity | even - |

Cata bits |3 v|

Stop bits | 1 - |

Mode | RS5-435 - |
Element Parameter

Port

Serial port selection.
On UN20:

¢ COM1: device PLC port.
e COM2: PC/printer port

On UN31 or UN30:

e COM1: integrated serial port

¢ COM2: optional module plugged on
Slot 1/2

e COMS3: optional module plugged on
Slot 3/4

Baudrate, Parity, Data Bits, Stop bits

Serial line parameters.

Mode

Serial port mode. Available modes:

* RS-232.
¢ RS-485 (2 wires).
¢ RS-422 (4 wires).

xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Tag Editor Settings

In the Tag Editor select Simatic S7 PPI from the list of defined protocols and click + to add a tag.

Simatic 57 PPI

Simatic 57 PPI

Memory Type

Variable memory

[

Data Type Conversion
short | E
[ oK ] | Cancel Apply Help
Element Description
Memory Type Area of PLC where tag is located.
Offset Offset address where tag is located.
Sublindex In case of Boolean data type, this is the offset of single bit.
Data Type Available data types:
¢ boolean
¢ byte
e short
e int
¢ unsignedByte
¢ unsignedShort
¢ unsignedint
¢ float
e string
See "Programming concepts" section in the main manual.
Arraysize  Incase of array tag, this property represents the number of array elements.

« In case of string tag, this property represents the maximum number of bytes available in
the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is set to
UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
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Element Description
requires 2 bytes.
Conversion Conversion to be applied to the tag.

510

Conversion

irv, swap2

Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAE
Inv bits .

W

| Cancel | [ Ok ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH - | swap4: Swap bytes in a double word.
> .
GHEFCDAB | Example- , _
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP -> | swap8: Swap bytes in a long word.
OPM...DAB

Example:
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Element

Description

Value

Description

142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

bcd: Separate byte in two nibbles, read them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

PPI+ Connectivity

HMI devices can be connected to more than one CPU S7-200, more than one operator panel can also be connected to
the same PLC.

Operator panels will not interfere with PPI+ communication between the PLC'’s.

HMI

HMI

PPI+ RS-485

§7-200

§7-200

§7-200

PPI+ protocol allows you to use more complex configurations than the standard PPI protocol.

Each PLC can execute read and write operations to and from other PLCs. At the same time more than one panel can be

connected on the PPI network and can access all the variables from all the PLCs.
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PLC programming software can be used and online programming can be performed without interfering with the panel-
PLC communication .

Communication Status

Current communication status can be displayed using System Variables. See "System Variables" section in the main

manual.

Codes supported for this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Ensure the data programmed in the project are

response format or contents from the controller . consistent with the controller resources.

General Unidentifiable error. Should never be reported. Contact technical support.

Error
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Siemens S7 Optimized communication driver has been designed to communicate with Siemens PLCs through Ethernet
connection.

PLC must either have an on-board Ethernet port or be equipped with an appropriate Ethernet interface (either built-in or
with a module).

This communication driver allows communication with PLCs which have been programmed using optimized
Data Blocks.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.
Siemens 57 Optimized ﬁ

[T PLC Metwark

Alias |

I address | 0.0 .0 .0
Slot 2

Timeout | 1000 :
PLC Models

57-1200/1500

Element | Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to each
tag name imported for each network node.

IP Ethernet IP address of PLC.
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Element | Description

address
Slot Number of the slot where the CPU is mounted.
PLC List of compatible PLCs.
Models
PLC Enable access to multiple networked PLCs. For every PLC set the proper option.
Network | .
Siemens 57 Optimized 2
PLC Metwork oK
Cmem ]
Alias (- o _— N
Siemens 57 Optimized
IP address
Slot
- |
Timeout
IP address |u.u.u.1
PLC Models
Slot | 5
Timeout | 30000 .
PLC Models
Slaves
Slave Id

S7-1200 and S7-1500 PLC configuration

S7-1200 (starting from firmware version 4.0) and S7-1500 PLC Series from Siemens have a built-in firewall; by default
the maximum protection level is enabled. To establish communication with these PLC models it is necessary to enable
S7 communication with 3 party devices; this setting is available in TIA Portal programming software.

1. Open the PLC projectin TIA Portal.
2. Select the PLC from the project tree and open PLC Properties.
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Froject  Edit  View Insert  ©nline  Options  Tools  Window  Help
: *F [% [ save project a LS E xf)i F!ﬁ i) it 'R!frﬁ Go online

Project tree m «
Devices

5O O 2| a [ro 8 [4]E |
» [ 7 Project1500 (] . 1 2 3 4

ﬁ':.ﬁ-.clcl new dewvice .
. Rail_0
ﬁg‘h Cevices & networks
LI TPLC 1 [CPU 1517-1 PN]

1 ] Cpen . .
IY Device configuratio I [ Export maodule labeling strips

W online & diagnastiq QPN innew editor . - |
: T Properties. Alt+Enter
[ r;EL Frogram blocks }{ cut Ctrl 4

¢ [ Technalagy abjects _i'g Copy Ctrl+C

» External source filey 72 Faste Ctrl+
3 s

0 "d HEENEEE % Delete Del

¥ [ PLC data types Fenarne F2

v (52 Watch and foree tal :
o G0 to topolagy view

¥ Traces

# . iy GO to netwark view

e Pragrarm info

[ PLC alarms Carnpile b

E] Text lists Cownload to device ¥
¢ (i Local modules & Goonline Crrl+k

b [gf Commaon data &Y Go offline cerl+ b

¥ [5]| Documentation settin
¥ [ Languages & resaurce Start simulation Ctrl+Shift+x

] m Online access 8 carnpare »
v (5§ card ReaderlUSE mermon)

e Cnline & diagnostics Ctrl+D

R S, raa

3. In General > Protection choose a permission between the top three (make sure that the tick is present on HMI
column).
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PLC_T [CPU1212C DUDOTDC] X

]General ”IU tags J System constants [ Texts |

» General ~ .

« PROFINET interface [X1] ] Protection =
General Protection
Ethernet addresses
Time synchronization Select the access level for the PLC.

Operating mode

» Advanced options . -
oy Access level Access ACCESS permi...
SETVEr access
- ’ dentif HMI Read Write Password
ardware identifier
\ TETRG Full access (no protection) v ' v -
J = [ml —
Q =4 ) Read access v v
P A2
R . ) HMI access v
» High speed counters (H5C) 0 -
: d () Mo access (complete protection)
» Pulse generators (FTO/PWN)
Startup
Cycle
Communication load Full access (no protection):
System and clock memary TiA Portal users and HMI applications will have access to all functions.
No password is required.
b Web server
Userinterface languages |
Time ofday
Protection ||
Configuration control |l lz‘
QK | Cancel |

L

Note: If "No access" is selected, the communication with the panel will not be established.

4. Scroll down the page and check "Permit access with PUT/GET communication from remote partner".

["PLC_1 [CPU 15111 PN : - - %

JGeneraI || 10 tags || Texts |

General IZI

FROFIMNET inte...
Startup

- v

Cyele Connection mechanisms
Carnrmunicati...

System and clo.. iFermit access with FUTIGET communication from remote partner (FLS HWMIL GFS

-
o

erm diagn...

5

-

Web server
Display
Userinterface |
Time of day

Frotection

-

SYSTRIM powe. ..

Connection res..

Overview of a...

[ w ] <] i [=]

r Ok 1 | Cancel |

™ |

o Note: If variables are defined in "Program blocks", DB must configured as "Optimized".

To check or change DB optimization, open DB Properties:
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el WNIINE & D18QNOSTICS
- r:i:p Frograrm blocks
B ~dd new block
& tain [OE1]
| FDEZ2 [DEZ2]
@ CE4 [DB4
J P_-;@;Technulugy
J External soL
vp_.d FLC tags
%5 Show all
ﬁﬁdd FIEw
2 Defaultt
%Tag table
« [ig) PLC data typ
B Add new
u triy_data]
1 my_data,
J %Watch and f
o8 Fragram inf
=] Text lists
» [ Local modu
J ;_i Common data
b 5] Documentation
b r‘-_m Languages &r

= < pIppo
= <@ pluto
7 =hdd news

Qpen
=# Generate source from blocks
Snapshot of the monitar values

Apply shapshotwalues as startwalues »

M cut Ctrl 4

25 Copy Ctrl+

1§ Paste el 4
Copy as text

W Delete Cel
Rename F2
Compile J
Download to dewvice ]

ﬁ G0 anline Ctrl+ k.

Li;q 3o offline Ztrl+ hd

Cross-reference inforrmation  Shift+F11
_XJ Cross-references F11
H Call structure
i Assignrment list

v [ Online access
——

v : Details view

Marne

Enow-how protection

L

4 Portal view

=) Print... Ctrl+F
,ﬁ‘ Print preview...
E=| Froperties AltgEnter

Switch programrming language ]

In General > Attributes check "Optimized block access":
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Siemens S7 Optimized

General
General .
. Attributes
Information
Tirme starmps
Cornpilation [ ] Gnly stare in load memary

FrOEECn Cata block write-protected in the device

Attributes —
fw!| Optimized block access ,

T~ T <l

If check box "Optimized block access" is not available (grayed-out) it could be because DB is an "instance DB" linked to
an "optimized access FB".

After compiling the project, tag offsets will be shown close to variable name.

These settings can be applied to TIA Portal programming software, S7-1200 PLC family starting from PLC firmware
version 4.0 and S7-1500 PLC family.

0 Note:

From TIA Portal v17, Siemens adds option Only permit secure PG/PC and HMI communication in the Security section,
for the following targets:

> CPU 1500 from firmware v2.9;
> CPU 1200 from firmware v4.5;

Actual S7 Optimized driver protocol version does not still support this option on communication but this option is enabled
by default in a new plc project so before to establish a connection with HMI it is necessary to disable it:
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|B Properties I’_L'.. Info i [ﬂ Diagnostics

J General 10 tags || System constants | Texts

Communication load
Connection mechanks ms

System and clock memary
SIMATIC BMermaory Card
System diagnostics Permit access with PUTIGET communication from remate partner

FLC alarms

-

Web senver s Connection mechanisme

-

Display
Multilingual suppaort Communication mode to TIA Portal and HMI

Time of day
= Protection & Security |: More infermation about ‘secure BERC and HLE Cammunicatinn

Protection of the PLC configuration dats [ I [ Only allow secure PGIPC and HMI communication

Access level | PLC cormunication certificate: |

Connection mechanisms

Certificate manager

Security event =

Direct Import of TIA Portal project

Itis possible to import TIA Portal variables directly from TIA Portal project, by selecting "TIA Portal Project v12 or newer"
from import selection (refer to "Tag Import" chapter).

Data Blocks must be set as Optimized:

1. Configure the Data Block as Optimized.
2. Right-click on the Data Block and choose Properties:
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Siemens S7 Optimized

M| Unline & diagnostics
v g Program blocks
I ~dd new block

3 hain [OB1]
@ DB2 [DB: Open
@ DB4 [DBS X
] E Technology ﬂ‘{' Lt crle
= E=| Copy Ctrl+C
J External sou =
- =| Paste e+
> g FLCtags -
g Showall|  Copy as text
e
B Add new % Delete Cel
24 Defaultti  pename F2
=l
Zg Tag table Carnpile ,
&
LE PLLC CEE Download to dewvice ]
‘r e iz ﬁ Go online Ctrl + K
i) uom &Y Go offline CtH+ M

[:2 watch and f A : I
. 3 Tort I8
[ Online back - Snapshot of the monitor values
Apply snapshot walues a5 startwalues »

. . .

E Traces

[, Device pro, =# Generate source from blacks

By Program infe Cross-reference information  Shift+F11
E] Textlists | 3¢ Cross-references F11

» [ Local modu | call structure
ﬁ Commmon data
5]l Documentation
r:@ Languages & rg
g Online access

i Assighrment list

Switch prograrmming language ]

- v

Enow-how protection

[ card Reader/USE r Sh Frint.. Ctrl+F
& Print preview...
g Fropetties Alt+Enter

3. Inthe General tab select Attributes and select Optimized block access.
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General

General
Informatian
Tirne starnps
Cornpilation
Frotection
Attributes

| BN |

Attributes

[ ] @nly stare in load memary

Data block write-protected in the dewvice

Iw| Optimized block access ,

r QK 1 | Cancel

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
0 Data Block is an "instance DB" linked to an "optimized access FB".

Tag Editor Settings

In the Tag Editor select “Simatic S7 ETH” from the list of defined protocols and click + to add a tag.
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-

Siemens 57 Optimized
Siemens 57 Optimized
Access Type Data Type
PLC variable - unsignedByte - 0
Conversion “ariable name
+ |l
[ K ] I Cancel Apply
Element | Description
Memory | Area of PLC where tag is located.
Type
Type Description
PLC variable Variables imported
from TIA Portal project.
Node Override IP Check "Special data
type" chapter
Data Data Type Memory Space Limits
Type
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1€9...2.1e9
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
float IEEE single-precision 32-bit floating 1.17e-38 ... 3.4e38
point type
double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308
string Array of elements containing character code defined by
selected encoding

522
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Element

Description

Arraysiz
e

¢ Incase of array tag, this property represents the number of array elements.
* In case of string tag, this property represents the maximum number of bytes available

in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is set

to UTF-8 or Latin1 in Tag Editor.

If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character

requires 2 bytes.

Conversi
on

Conversion to be applied to the tag.

Conversion

inv,swap2

Depending on data type selected, the Allowed list shows one or more conversions, listed

Allowed Configured
BCD Inv bits
AB->BA = |aBCD->CDAB
ABCD-=>CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits P

W

| Cancel | [ Ok ]

below.
Value Description
Inv bits Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate Set the opposite of the tag value.
Example:
25.36 — -25.36
AB -> BA Swap nibbles of a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> CDAB | Swap bytes of a word.

Example:

9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
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Element | Description

Value

Description

ABCDEFGH ->
GHEFCDAB

Swap bytes of a double word.

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)

ABC...NOP ->
OPM...DAB

Swap bytes of a long word.

Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD

Configured list.

Node Override IP

Separate the byte in two nibbles, and reads them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select the conversion and click on plus button. The selected item will be added on

If more conversions are configured, they will be applied in order (from top to bottom of
Configured list).

Use the arrow buttons to order the configured conversions.

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target

controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0 Communication with the controller is stopped, no request frames are generated
anymore.

Different from Itis interpreted as node IP override and the target IP address is replaced runtime

0.0.0.0 with the new value.

524
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If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP
variable.

6 Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

r n
Siemens 57 Optimized ﬁ

Siemens 57 Optimized

Access Type Data Type Arraysize

Mode Override IP - unsignedByte [] R ]

Conversion “fariable name

- |

o) Lo ) [

b

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags = ]

[+ >] [ 4 Y 5

I Data - * Tag URI

The following dialog shows which importer type can be selected.
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HMI5tudio

>

o Multiple tag importers are available for this protocol. Please select the imparter type and continue,

Version

Type

TIA Portal Project w12 or newer: Linear

Tag Editor exported xml 1.1 General
Watched dictionary file:
[] keep synchronized
Cancel
Importer Description

TIA Portal Project v12 or
newer
Linear

"project.ap13").

All variables will be displayed at the same level.

Allows to import the whole TIA Portal project file using .apxx file (where "xx"
is the TIA Portal version, example: for TIA Portal 13 , file name is

Tag Editor exported xml

appropriate button.

7 mos x|
+ = 3 @ 1 [ 8s B &2

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

Select this importer to read a generic XML file exported from Tag Editor by

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all

tags" check box is selected.
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- Tags X Protocals

-

= =i @ ] [» % BY ] R |,O- Search | T Fiter by: Data = | Tems used:6/10000 Protocal: Show all Show al tags |
Data Type Comment # | | Property Value
4 Modbus TCP:prot1 Container ' Driver
Mudal;ﬂ::\cp\u:g::;:uls(l-basEd) eIy Model Modicon Modbus(1-based)
Holding Registers 2 unsignedShort .Prubucul Modbus TCP:prot1
Holding Registers 3 unsignedShort ' Dictionary
Array false
Array size 1]
MRTUS unsgnedshort ] Arrayngex.subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
29 Import Tag(s).
Select tags to be imported and click on this icon to add
tags from tag dictionary to the project
++ Update Tag(s).
|
Click on this icon to update the tags in the project, due a
new dictionary import.
R Check this box to import all sub-elements of a tag.
Example of both checked and unchecked result:
7 Tor x| 7 aes x|
+ - i 5] D e o i + = 4 @ 01D % olsln
+ RSN e o EEERTEE e
4 ppplication Container 4 Appiication Container
o At e b
[0 INT
[s1] INT
[ NT
3 T
4 INT
[51 T
o ar
[ T
El} INT
[10] INT
D Searc T Filter by: Searches tags in the dictionary basing on filter combo-
B box item selected.

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main

manual.

Codes supported by this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Ensure the data programmed in the project are
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Error Cause Action

response format or contents from the controller . consistent with the controller resources.
General Unidentifiable error. Should never be reported. Contact technical support.

Error

528 xAscender Protocols | User's Manual | v405-SP1 (2023-10-26) | EN



Simatic S7 ETH

Simatic S7 ETH communication driver has been designed to communicate with Simatic controllers through Ethernet
connection.

The Simatic controller must either have an on-board Ethernet port or be equipped with an appropriate Ethernet interface
(either built-in or with a module).

Communication is based on the PG/OP (ISO on TCP) communication functions.

This documents describes the driver settings to be applied in programming IDE software and in S7 PLC programming
software.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. In Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the protocol from the PLC list.

The protocol configuration dialog is displayed.

[ Simatic 57 ETH ] |
[ PLC Metwork
Alias |

IP address | o .0 .0 .0

Slot 2

PLC Models

-
57-313/314 |
57-315 —
57-317
57-318
57-319 2

Element Description

Alias Name identifying nodes in network configurations. The name will be added as a prefix to
each tag name imported for each network node.

IP Ethernet IP address of the controller.
address
Slot Number of the slot where the CPU is mounted. 2 for S7-300, may take a higher value for S7-
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Element Description

400 systems.
PLC List of compatible controller models. Make sure to select the correct PLC model in this list
Models when configuring the protocol.
PLC Enable access to multiple networked controllers. For every controller (slave) set the proper

Network option.

S$7-1200 and S7-1500 PLC configuration

S7-1200 (starting from firmware version 4.0) and S7-1500 PLC Series from Siemens have a built-in firewall; by default
the maximum protection level is enabled. To establish communication with these PLC models it is necessary to enable
S7 communication with 3 party devices; this setting is available in TIA Portal programming software.

1. Open the PLC projectin TIA Portal.
2. Select the PLC from the project tree and open PLC Properties.

Froject  Edit  View Insert  Online

f [ saveproject & X E = X M Gy

Project tree

Devices

Options  Tools  Window  Help

m 4

2l

SN B E S Goonline i

i Q@

* ] Froject]1500
I Add new device
i Devices & netwarks
b r»_!. PLC_ 1 [CPU 1511-1 PN
[T pevice configuratio
%l Online & diagnast
b g Program blacks
v [ Technaology ohjects
b External source file
b [ PLCtags
v [ FLC data types
v [z Watch and farce tal
ﬁTrace:
B8 Pragram info
[ PLC alarms
E] Test lists
b [l Local modules
v [gf comman data
¥ [5] Documentation settin
] P_@ Languages & resource
» i@ Online access
v [ Card ReaderUSE mamony

[

|

gt PO [=] : [oogl :::E:: @

Hail_u -ﬂ

]
Open . .
I ) ) _-|-b Export module labeling strips
Openin new editor
M oout Ctrl 4
_ilg Copy Ctrl+
g Faste Ctrl+
% Delete Del
Fenarme F2
C »
Diavvnload to device »
ﬁ' Go anline Ctrl+1
K,q Go offline Ctrl+
Ye Onling & diagnostics Crrl+ D
Start simulation Ctrle Shift+x
EE Compare 4
B S ra

3. In General > Protection choose a permission between the top three (make sure that the tick is present on HMI
column).
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PLC_T [CPU 12120 DUDUDC] X

]General ”IO tags J System constants [ Texts |

¥ General |~ Protecti
* PROFINET interface [X1] otection
General Protection

Ethernet addresses
Time synchronization Select the access level for the PLC.

Operating mode

-

Advanced cptions .
Access level Access

Hil Read

Web server access

Hardware identifier
Full access (no protection)

» DIBIDQ 6 v v
{ & [}
= ) Read access v v
P A2
R . ) HMl access o
» High speed counters (H5C) -
: () Mo access (complete protection)
» Pulse generators (FTOIPWA)
Startup
Cycle
Communication load Full access (no protection):
System and clock memary TIA Portal users and HMI applications will have access to all functions.
No password is required.
b Web server
Userinterface languages |
Time ofday
Protection ||
~

Configuration control

Write
v

ACCESS permi..,
Password

oK |

Note: If "No access" is selected, the communication with the panel will not be established.

+]

Cancel |

L

4. Scroll down the page and check "Permit access with PUT/GET communication from remote partner".

["PLC_T [CPU 15111 PN : - - 5%

Communicati...

J General || 10 tags || Texts |
¥ General |Z|
¥ FROFINET inte ..

Startup

Cycle Connection mechanisms

Systerm and clo..

| Fermit access waith PUTIGET cormmunication fram remote partner (FLE HMEL OFC, )

-

System diagn..

-

Web server

Userinterface |
Time of day

B EmEE |

Frotection

-

Systermn powe...
Connection res...
Overview of a...

] w ] <] m

v
[2]

ok 1

Cancel |

™ |

o Note: If variables are defined in "Program blocks", DB must configured as "Not optimized".

To check or change DB optimization, open DB Properties:
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e WHIINE & QlagnosTics = < pIppo
- [ Frograrm blocks = <@ pluto
B ~dd new block 7 =Add news-
;- tlain [OE1]
| FDEZ [DEZ
@ DB4 [DB4  CPEN
J r:ﬁ Technalogy §|-> Generate source from blacks
g S 520 Snapshot of the monitor values
w L FLCtags
% Show sl Apply snapshotwalues as startwalues »
"Fﬁdd new| W cCut e+
22 Default t{ 35| Copy Ctrl+C
% Tag tahle 1§ Paste Ctrl+
 Llig| FLC data typ Copy as text
B Add new
= w Delete Cel
u my_data, Fename F2
1 my_data,
b [ watch and f Compile 4
@1 Prograrm inf Download to device ]
=] Text lists & Goonline Ctrl+ k.
, rj. Lacal modu ;ﬂ Go offline el 4
» [gf Common data Cross-reference information  Shift+F11
b _rj]] Docurmentatior _}(J Cross-references F11
b r“'_m Languages & r E Call structure
v [ Oniling access 2| Assignment list
——
& Details view Switch programming language ]
Krow-how protection
il a Frint... Ctrl+F
B = ﬁ" Frint presiew...

E=| Properties

In General > Attributes uncheck "Optimized block access":

Alt g Enter

4 Portal view
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General

General .
. Attributes
Infarmation
Tirme stamps
Compilation [] only store in load memary

Qotecten [] Data block write-protected in the device

Attributes =
( [ | optimized block access )

= T &

r o]:4 l | Cancel |

If check box "Optimized block access" is not available (grayed-out) it could be because DB is an "instance DB" linked to
an "optimized access FB".

After compiling the project, tag offsets will be shown close to variable name.

These settings can be applied to TIA Portal programming software, S7-1200 PLC family starting from PLC firmware
version 4.0 and S7-1500 PLC family.

Logo! PLC configuration

To configure communication with Logo! PLC:

1. Open the Logo!Soft Comfort project.
2. Select Tools > Ethernet Connections: the Configure Ethernet Connections dialog is displayed.
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Configure Ethernet Connections E]

Module Address
P Address |192.168. 2210 |

Subnet Mask; | 255.255.255. 0

Diefault gateway 192168, 20,10

Ethernnet connections

Elﬁﬂ“n Ethernet Connections
(o W _onnection1{Server)

[ 0] 4 H Cancel H Help ]

3. Right-click on Ethernet Connections and add a server connection.
4. Double-click on the newly created connection: the connection properties dialog is displayed.

3

Connection(Server)

Local Properties (Server)

TSAP: | 02.00

Connectwith an Operator Panel {OF)
Accept all connection requests
Only this connection: l:l

Remote Properties (Client

Keep Alive
[ Enable the Keep Alive function for this connection
ﬂ Seconds

Keep Alive Interval:

[ O H Cancel ][ Help ]

5. Selectthe Connect with an operator panel (OP) (OBA7 model only, do noth check for Logo! 0BA8 model)

6. Select Accept all connection requests options.

7. Inthe Remote Properties (Client) section, set TSAP to 02.00.
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Direct Import of TIA Portal project

Itis possible to import TIA Portal variables directly from TIA Portal project, by selecting "TIA Portal Project v12 or newer"
from import selection (refer to "Tag Import" chapter).

Data Blocks must be set as Not optimized:

Configure the Data Block as Not optimized.
2. Right-click on the Data Block and choose Properties:

M Online & diagnostics
~ [l Frogram blocks
K Add new block

2 Main [OB1]
g OB: [DBZ Open
@ DE4 [DES .
b p_*TE::hnnlu:ug'_-,r d{ Lt curle
= _ig Copy Ctel+ C
b External sou =
- =| Paste Ctrl+
> L FLCtags
%5 showall|  Copyastest
L
B Add new W Delete Del
2 Defaultt Rename F2
=l
%@ Tag tabl .
. ~a 1ag tanis Compile ’
- H
- FL:: B B Download to device L
‘r Add new & Goonline Cerl+K.
i upm &Y Go offline Cerl+ b
» [22) watch and f :
b [ Online back - Snapshot of the monitor values
e Apply snapshotwvalues as startvalues »
¥ 75 Traces
b F& Device prox, = Generate source from blocks
#5 Programinfc  crossreference information  Shift+F11
E] Textlists | ! Crossreferences F11

» (@ Local modul & call structure

b ﬁ Cormimon data

¥ 5] Documentation

r r:m Languages & re

p_m Online access

rrri

Assighrment list

Switch programming language b

Enow-how protection

[ Card Reader/USE m 5} Print... Ctrl+ P
& Print preview...
E=) Froperties Alt+Enter

3. Inthe General tab select Attributes and unselect Optimized block access.
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General

General ;
Attributes

Information
Time starnps
Compilation [ only store in load memory

Protection [ Data block write-pratected in the device

Attributes —
( D Optimized block access ’

r QK 1 | Cancel |

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
0 Data Block is an "instance DB" linked to an "optimized access FB".

Export using TIA Portal v13, v14 or newer

Exporting Program blocks
These files refer to DB tags defined in Program blocks.

1. Configure the Data Block as Not optimized.
2. Right-click on the Data Block and choose Properties:
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| Unhine & diagnostics
| Frogram blocks
I ~dd new hlock

K
r
r

i Online access
r“'_w Card Reader/USE rr

3 Wain [OE1]
@ DB2 [DB: Open
@ B4 [DE2 X
b p_-;ﬂTEu:hnn:qu:ug'_-,r *‘-‘{‘ cut crrlet
- E=| Copy Ctrl+C
J External sou =
- =| Paste CLrl 4+
> g FLCtags -
Y Showall|  Copyastext
L
B Add new % Delete Cel
B Defaultts  pename F2
=l
%@ Tag tabl .
— ~a 1egtanie Carnpile ]
- i
Ll PLLC el g Download to dewvice b
‘r sdE E ﬁ Go online Ctrl+ K
| upT1 &Y Go offline Cerl+ M

Egj,Watch and f
(& Online back

s
75 Traces

v v v v

i Cevice prox,
e Pragrarm info
E] Text lists

b rj. Local rodu
'g¥ common data
rj]] Cocurmentation
r:@ Languages & re

- Snapshot of the monitar values
Apply snapshotwalues as startwalues b

gl-b Generate source fraom blocks

Cross-reference information  Shift+F11
_XJ Cross-references F11
[t call structure
# Assignrment list

Switch programming language ]

Enow-how protection

a Print... Ctrl+F
Zh Print preview...
g Fropetties Alt+Enter

3. Inthe General tab select Attributes and unselect Optimized block access.
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General

General ;
. Attributes
Information
Time starnps
Compilation [ only store in load memory

Protection [ Data block write-pratected in the device

Attributes —
@ Optimized block access }\_
o

r QK 1 | Cancel |

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
o Data Block is an "instance DB" linked to an "optimized access FB".

4. Right-click on the Data Block and choose Generate source from blocks:
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gy Devices & networks

2 4w pippo

- [ PLC_1 [CPU 1212¢ DGDGDC] 5 4w pluto

[l'f Cevice configuration
1) online & diagnostics

"7 r:i:. Prograrn blocks
B Add new block

& tdain [DE1]
@ DBz [DEZ]
@ DEB4 [DB4] Open
¥ [ Technology object M ocut a4+
] External source fils _a'g Copy Crl+C
v [ 4 PLCtags 1§ Paste CEl e
=
#5 Show all tags Copy a5 text
L
Add new tag ta
ﬁD fault 1 2 b W Delete Del
: efault tag ta
? 3 Rename F2
%g Tag table_1 [0]
* [ PLC data types Cornpile ’
";. Add new data 1 Dovenload to dewice r
i uom & Goonline Crrl+k
&‘1 Go offline e+ b

Eﬂj, Watch and force ts
m Cnline backups

-
%5 Traces

. . .

[ Device proxy data
B8 Program info

E| Text lists

v [ Local modules
Ei Cornmmon data

Eﬂ] Docurnentation settin

- v v

rj:] Languages & resourc
g Online access
[ Card Reader/USE meman

E- Snapshot of the monitorvalues
Apply snapshotvalues as start walues »

=] Generate source from blocks

Cross-reference information Shift+F11

3(J Cross-references F11
H Call structure
Assignment list

Switch prograrmming language b
Krow-how protection

=] Frint... Cerl+P
s Print preview...

g Properties... Alt+Enter

5. Save the file as DBxxx.db, where xxx=number of DB.
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57-1200 I Name Data type Dffset Start value Retain Accessible f...
ﬁ Add new dewvice
]-E-n Devices & networks Sawe As @
- —
M PLC_1 [CPU212€ DGDADC] A | ;< User » My Docurments » Automation - | +4 | | Search Autormation pel l
It Device configuration
Y Online & diagnostics Organize + New folder = - @
- g F block e
4 Prograrm blocks = -
= Recent Places =
B¢ Add new block “ Marne Date modified Type
el Lo Libraries Mo iterns match wour search,
o DEB2 [DEZ] U"J_
@ DB4 [DB4] j Docurnents
» [ Technology objects rJ‘: bdusic
] External source files = Pictures
= I:a PLCtags B8 videos £
g Show all tags
‘:'Add new tag table & Homegroup
24 pefault tag table [29]
Bl
5 Tagtable_1 [0 -
- 124 -1 [0l M Computer
¥ g PLC data types
.
B Add new data type - _ - 4 n 3
| upT _
v [ watch and force tables File name: | DB2.db v
] rj;,, Online backups Save as type: | DB files(*.db) vl
J ?j Traces
» [, Device proxy data
— Py = Hide Folders swe | [ cancel |
4 Program info
] Text lists T

Exporting PLC tags
An Excel file refers to PLC tags.

1. Double-click Show all tags: the tag table is displayed.
2. Click the Export button and browse for path file.
3. Define file name.

» PLC_1 [CPU 1212C DGDTDC] » PLC tags
Devices
CiQ Q@
PLC tags
* 571200 Mame Tag table Data type Address
B Add new device 1 < Warl Default tag table Bool I0.0
iy Devices & networks 2 < War2 Default tag table Boal Ti0.1
~ [ PLC_1 [€PU 12712€ DEDoDE] 3 @ var3 Default tag table [=] goal %I0 2 E
[IY pevice configuration 4 <dd newes
% Online & disgnostics
v I;:. Prograrm blocks
B Add new black Path of export file:
2 Main [OB1]
@ 0Bz [DB2] | 6
— | D [EEs, . Elements to be exported:
b L4 Technology objects
- i @ Tags
] External source files
* [ PLCtags [W) Canstants
% Showe all tags
‘j“f\dd hew tag table QK. | | cancel
= Default tag table [31]
% Tag table_1 [0]

4. Click Save to confirm.
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Save A5 @

Qn\:‘/ | ;% User » My Documents » Automation v|‘¢|| Seqreh Automation pl
Organize + Mew folder 4= - E:.E:Z'
't Favorites = Name i Date modified Type
Bl Desktop

Mo iterns match your search,
& Dowrnloads

5] Recent Places

m

i Libraries
3 Documents
J’- Music
| Pictures
E Wideos
ﬂ%HDmegroup | < [ »
File name:  [dSSIETERIEY -
Save as type: [Xlsxfiles (* alsa) v]

= Hide Folders Save Cancel

5. Click OK to export.

Fath of export file:

| CilsersiUsenDocuments\AutormationPLCTags x5« Ej

Elernents to be exported:

@Tagﬁ

@ Constants

| QK | | Cancel

Exporting PLC data types

To create the file, expand PLC data types item from TIA Portal project tree and right click on the user defined structure.
Then click on Generate source from blocks.
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28 Defaulttag table [31]

% Tag table_1 [0]
v [ PLC data types
I ~dd new data type

15 UpT1

1E upT2
[z watch and force tables
m Online backups

-
|75 Traces

. . .

[if Device prowy data
o8 Frograrm info
E] Text lists

v [ Local modules
b ii Cormrmon data
b 5] Documentation settings
r P'j:i Languages & resources
1 Online access
5 Card ReaderlISE memory

Cpen

M cut Ctrl+3

E5) Copy CtH+C

g Paste el
Copy a3 text

W Delete Del
Renarme Fz
Cornpile ]

& Goonline CtH + .

5?' Go offline Ctrl+ b

=4 Generate source from blocks

Cross-reference information  Shifc+F11
_XJ Cross-references F11
| call structure
i Assighrment list

a Print... Ctrl+F
fw Frint prewiew...

Q Froperties... Alt+Ernter

In case of multiple PLC data types in PLC project, it is necessary to select them all from PLC data types list, right click
and select Generate source from blocks to create the .UDT file that contains all the PLC data types defined.
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g Tag table_1 [0]
v [lg PLC data types
ﬁ‘b' &dd new data type

|=' o1 Open
& LUDTZ2
| UDT3 ¥ cut crrle
i UDT4 £ Copy ColvC
] :GJ, watch and force tabl{ = Faste crrley
» (& online backups X Delete Del
] p__." Traces Rename F2
v [ Device prowy data Cornpile »
_“'Ii Fragrarn info ﬁ Go online Crl+ k.
Z] Text lists &Y Gooffline el + M

r\'\_
h-. -0 Locsl modules =] Generate source from blocks
[g# commaon dats

rj]] Documentation settings

Cross-reference information  Shift+F11
_}(J Crass-references F11

rj:] Languages & resources
Call structure

Online access ) )
i Assignment list

Hfafv v

Card Reader/USE memaory
=, Frint... Ctrl+F

Print preview...

[B) Froperties... Alt+Enter
|

In the next step, give a name to the .UDT file and choose the path to where to save the file.

Save A5 @

QQ | < User » My Documents » Autornation v|4¢|| Seqreh Automation o

Organize » Mew folder 4= - @.

il RecentPlaces  *  Mame Date modified Type

4 Libraries Mo iterns match your search,
3 Docurnents

rJ'- Mlusic

=/ Pictures

E Wideos =

0\3 Hornegroup

18 Computer

-~ ad| < | 1 r
File name:  myUDTfile -
Save as type: |UDT files(*.udt) - ]

# Hide Folders [ Save ] ’ Cancel ]

This file will content all the PLC data types and it can be used for importing tags in Tag Editor.

Check Tag Import chapter for more details.

Export using TIA Portal v10, v11, v12
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Exporting Program blocks

These files refer to DB tags defined in Program blocks.

1. Configure the Data Block as Not optimized.

2. Right-click on the Data Block and choose Properties:

M JRNRE & Q1agRosTIcs
w |gl Program blocks
ﬁ":ﬁdd hew block
& Main [OB1]
| FOE2 [DE2

@ DE4 [DEBE4

¥ L4 Technology

b External sou
vp,d FLC tags

% Show all

B Add new

= pefaultt

&5 Tag table

w [ PLC data typ

ﬁ":ﬁdd new

) roy_data)

B ry_data)

b [z watch and f

BoE Prograrm inf
=] Text lists

» [l Local modu

b ;i Comrmon data

b 2] Documentatior

[ r“-_m Languages &
b e Online access

v  Details view

L Il

4 Portal view

544

3 < pIppo
= <1 pluto
7 =Add news

Dpen
= Generate source from blocks
Snapshot of the monitor walues

Apply snapshotwalues as startwalues »

M cut Ctrl 43

25| Copy L+ 2

g Paste CErl 4+
Copy a3 text

% Delete Del
Rename F2
Compile b
Download to device ]

& Goonline Ctrl+ K,

E?' Go offline Ctrl+ M
Cross-reference information  Shift+F11

g(J Cross-references F11

H Call structure

2 Assignment list
Switch prograrmming language b
Erow-how protection

a Print... Ctrl+F

2 Print preview..,

E=| Froperties

AltgEnter
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3. Inthe General tab select Attributes and unselect Optimized block access.

E General

General }
. Attributes
Information
Time stamps
Cormpilation D Cnly store in load mermory
Frotection Data block write-protected in the device
Attributes

Cptimized block access

S EmEE |

r oK 1 | Cancel |

o Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the

Data Block is an "instance DB" linked to an "optimized access FB".

Project Edit  %iew Insert  Online Options Toals ?_....-
Cf [h Bl saveproject @ M ZE = X E (M

Project tree

= Goonline ¥ Go ofiline .
AT I 7 U=

Devices

& B W

Devices
CGOQ B|F#F wE el BT
DB2
ﬁﬁh Devices & networks o Marne Data type Offset Start value
'E PLC 1 [CRU21MC DGO, 1 @ = Static -
[IY Device configuration |z @@= tagl -T Insert raw
% Online & diagnostics 3 danm tag2 = Add row
~ g Frogram blocks 4 4mm tag3 M ocut Ctrl+
i Add new block 5 40 ® - Static 1 °| Egm
W Main [0B1] 6 40 = Static 1[0] | = Faste Crrl+y
@ DEBZ [DB2] 7 a1 . Static_1[1] % Delete Del
@ DE4 [DB4] g8 4= Static_2 Renarne F2
» [ Tec . - .

e, { [ Untitled - Notepad
~ [ FLctagy File Edit Format View Help

25 Show static
B Add tagl Bool 0.0 falze False  True
: | tag? char 1.0 L False True
22 Defal tags3 Byte 2.0 1640 False  True
E Tagt Static_l Array [0..1] of Bool 4.0 False Tr
o e Static_1[0] Eool .0 false False True
'Eﬂ FLC dats Static_1[1] Bool 0.1 false False True
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© © N o o

o

Double-click on a DB name.

Select all rows.

Expand the view of program block selected.

Copy and paste into any text editor.

10. Repeat from step 5 for all program blocks.

Save the file as DBxxx.tia, where xxx=number of DB.

Note: Make sure you use the Save As function or the file will be named DB2.tia.txt and will not be visible from
the importer.

0 Note: Make sure that only the following columns are shown in DB editor before copying all data in the txt file

Accessible frarn HMI

b Find and replace

Cormment

IHREEEEORDREE

CLRREMT PAGE DISFLAYED QN O
FAREL PUSHEUTTON PEQT
FAMEL PUSHEUTTCN PEO2

Show all colurmns

Qptirmize width

Optitnize width of all columns

FARNEL PUSHEUTTOR PEOS
FAMEL PUSHEUTTORM FEO4
FEEDBACK FOR FIELD COLOR

—

Find in s
Find in hi
Use wild

Lse regul

Whole d

Frarm cu

Mame

Data type
E Offset
[ pefault value
E Start walue
[7] Snapshat
D Monitor walue
[#) Retain
E Accessible frorm HMI
[] wvisible in HMI
D Setpoint
[ comment

Mare...

Exporting PLC tags

An Excel file refers to PLC tags.

P tma ey

1. Double-click Show all tags: the tag table is displayed.
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Project tree T 4

Devices |

HOo0 2| & & it
PLC tags
gy Devices & networks sl Hame Tag table Data type Address
= [ PLC_1 [CPU 12118 DO/DCE... 1 @ ciao Tag table_1 Using WMB0
]l]‘ Device configuration 1z <) prowal Tag table_1 Usine AMET
K Online & diagnostics 3 < privaz Tag table_1 Pl HME2
= 5 Program blocks 4 4@pr
R R B oo BT X
= Man [091 ] & g ply Path ulwn!!
@ DBE2 [DB2) 7 "
@ DB [DB4) L @
» [ Technology objects Elements to be exported:
b 5 External source files ETnag e
. PLC tags E C
EEY Show all tag:
I Add new tag table
5 Defauli tag table [14] | | cancel |
g Tag table_1 [5] -

2. Click the Export button and browse for path file.
3. Define file name.
4. Click Save to confirm.

Name Tag table Data type Address Retain
< ciso Taq table_1 Usint HMBO

ﬂp_ Smh:.@Desklop | Q T £® -
a pi : :
<@ pl My Documents

*E 4 g} i My Computer

My Recent ‘d My Netwark Places
Documents |57 Public

@

Dezklop

=

My Dacirnents
ﬂ 5i|
My Computer
i e | Y@=
My Network | Saveastype: [ fies ["dex) 3 Cancel

5. Click OK to export.
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“Exportto Excel”

Fath of export file:

] Tags

E Constants

Elements to be exported:

| ClDocuments and SemingstadminiDeskroplFLC tags dsx

Exporting PLC data types

Cancel |

Cpen
Edittype !
® owatio) ca
@ Data_blo _"'; F 1r-— Crl+y n
@ Data_bloy — i
@ Data_blo Copy as text m
W Data_blos e pelete Cel A
b System b Fenarme F2
YETTHHNDW Carnpile ]
| ddmew & Gaoonline Ctrl+k
0 External sou 5‘?’ Go offine Ctrl+ 1
b [ FLC tags
- rﬂ PLC data typ gl-b Generate source from blocks
ﬁ‘b'.i-.clcl nEw Cross-reference information Shift+F11
[ A _XJ Crossreferences F11
B | call structure
tie 2 Assignrment list
| D = Frint... Ctrl+F
H E s Frint preview. .
::. Q Froperties.. Alt+Enter
v [ Watch and force tables
ﬁ Traces
‘_W'i Frogram info
[ PLC alarms <
E| Text lists

P "N T R (o

548

To create the file, expand PLC data types item from TIA Portal project tree and right click on the user defined structure.
Then click on Generate source from blocks.

Devices |
H OO
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In case of multiple PLC data types in PLC project, it is necessary to select them all from PLC data types list, right click
and select Generate source from blocks to create the .SCL file that contains all the PLC data types defined.

i
* | Project_Test_User_data_Type Marne
B Add new devipe 1 =tdd news
iy Devices & net e
» [ PLC_1 [CPU T &8 Terminate connection to type
[h' Device cor Edit type
R Online &d) v ¢y Ctrla
» r:i:p Pragrarm b _3'5 Copy CrrleC
] %TECHHD'DQ_ & Paste Crrl 4%
b External sg % Delete oel
b a FlCtags Rename Fz
« [ FLC data by
K Add ne Compile ]
ﬂ ﬁ Go online Ctrl+ K
ﬂ &N Go offline Ctrl+h
ﬂ §|-b Generate source from blocks
ﬂ Cross-reference information  Shift+F11
4 %Watch and _XJ Cross-references F11
20 Pragrarm in | call structure
Bl Textlists | 2 Assignment list ral i) || Cross-references
..rﬁr:[. Local mod =] Frint... CtH+P

In the next step, give a name to the .SCL file and choose the path to where to save the file.
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Save fis

D

by Recent
Documents

S

Dezktop

©

=

u Documents

'@

ty Computer

kel M etk

Save in; | I ewported

v| Q F = E-
File name: [y SCL with &l DT vi [ sae |
Save as hype: | sl files [7 zcl) b | [ Cancel ]

This file will content all the PLC data types and it can be used for importing tags in Tag Editor.

Check Tag Import chapter for more details.

Export using STEP7

The Simatic S7 ETH Tag importer accepts symbol files (ASCII format .asc) and source files (.awl extension) created by
the Simatic Step7. The symbol file can be previously exported using the Step7 symbol table utility.

Exporting Symbols table

Symbol files (.asc) can be exported from the symbol table utility.
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SIMATIC Manager - §7_ProtocolTest
File Edit Insert PLC \View Options

57_ProtocolTest Blocks =) Symbols
SIMATIC 300 Station

~{B] Sources
{£H Blacks

1. From the Symbol Table menu in the Symbol Editor choose Export.
2. Assign a name and save the symbol table as ASCII file.

aymbol Table Edit  Insert ‘Wiew Options  Window Help
ﬁnl@l ;- El w7 Cu ||.&IISymboIs ;Ivﬂlk‘?
Status | Symbal S Address Diata type Comiment
1 A224SETIO0 2345678001234 MY BSSZ4 WORD
2 BazicDataType _UDT uoT 1 ucT 1
3 bit_M_2_0 M 20 |BOOL
4 bit_M_32770_0 M 327700 |BOOL
5 bit_M_B5522_0 e e
6 bit_M_7_5 _
T byte_MB_3 .
[ bﬁe:MEl:Sz?ﬁ Save in: I @ FrotT est j L] Ef: '
19 i :;1;_:3_?5523 ProtTest_Symbols_01.asc —
T ComplexDataTypes PrntTest_Symbols_DZasc —
12 Cycle Execution
13 date_Mw_24541
14 dirt_MD_32773
15 dirt_MD_5
16 dirt_MD_g5525
17 cward_MD_0
18 dword_MD_32766 .
19 dweord_MD_65520 File name: ﬂl
20 !rrt_rleN_32??4 Save aztyper | ASCH Format [*.45C) ;I Carcsl | —
ey it_hvy_E 1
22 int_mhy_B5525 T e T
23 real_MD_32777 Mo 32777 REAL

Exporting Sources
These files are created exporting source code.

1. Open any program block in the editor, "OB1" in this example.
2. From the File menu choose Generate Source: the following dialog is displayed:
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| cofdn| [0 2slde] 1ot (O 2] AHIH-O|CT]L | 2] A2)

D)3 & %=

[l Contents 0f: 'Enviromment’\Interface'
= @ Interface |Nane
B Mew nstwork, +-{@ TEMP & [TENP
FE blacks a
FC blacks -
SFEB blocks New fz\
SFC.bloc.ks Entry paint: Vigw:
I % [:I;llgfileeslnstances |Pr0iect ﬂ ‘Component g j o o
Mame: Storage path:
|S?_F‘rotocolTast j ‘C “Program Files\Siemens\Step P 7pr Erowse
= 57_ProtocolT est ProtTesi_all ProtTest_UDT_etc —
OBl : = SIMATIC 300 Station
= CPU315-2DF(1)
Conmer = 57 Program(1]
{B] Sources
m i’ Blocks
Conmer)
Object name: |Sources
(Object type: | J
&
+D
T "dint MD E"

1. Assign a name, "Sources" in the example, and click OK: the Generate source Sources dialog is displayed.

Generate sounce Sources _ X |

Mote: Automatic generation of zingle zources per block:
Menu 'Options' » 'Customize’ in the "Sources' tab

Path: 57_PratocolTest\SIMATIC 200 StationsCPU315-20P1 8.
Blocks Mot Selected: Blocks Selected:

DE1
(]|

DT asicDataT ype_UDT

OT2 ComplexD ataTypes

L

t arneF arnily:

Addreszes
v |nclude reference blacks " Abszolute
W Sort according to prograrn stuchure * Sumbolic

(] 4 Cancel Help
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Click All > to generate source for all blocks.
3. Select the following options:

¢ Include reference blocks
e Sort according to program structure
e Symbolic address

4. Click OK to confirm: the "Sources" object is generated in the Step7 project as in the example.

SIMATIC Manager - $7_ProtocolTest
File Edit Insert PLC ‘iew Opbions ‘Window Help

D |B74 | & B2l edao &= %[k & |[ <NoFiter> % Rme BEM

S7_ProtocolTest -- C:\Program Files\Siemens\Step 7is7projAS7y_Pro-1

57_ProtocolT est [£] ProtTest_al [ ProtTest_UDT_etc

5. Right click on the object and select Export Sources.

| & || < Mo Fiter > =Y | e | FEMN

projys s _Pro-1
+ UDT et Lrces

Open Ohject Chrl+Alk+O
Cutk Chrl+x

Copy Chrl+iC

Paske Chrl+Y

Delete Dl

Insert Mew Object »
PLC r

Ctrl+B

Fz
Cbject Properties. .. Alt+Return
Special Object Properties

The generated .awl file can be imported in the Tag Editor.
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o Note: The .awl file contains additional information not included in the .asc file exported from the symbol table.

Make sure that reference to all data blocks is inserted in the symbol table. The tags from a data block are imported only if
the symbol table contains a line with the data block name and related comment.

S7 Program(2)| (Symbols) -- CPU314C-2PNDP_MPI_187KISIMATIC S7-300 Station 1ACPU 314C-2 PN/DP =3
Symbol Address Diata type Commert

1 OB 54 OB 54 CPU Fault

2 2 _FLT2 OB 83 OB 83 12 Point Fault 2

3 DB _ELT = D 1 OB Mot Loaded Fault

4 I Prowa Data Block OB 123 DB 123

5 ~ | Prowa oD WE O B TE

E WAT 1 VAT 1

7

Each entry enables the import filter to import the tags related to the specified data block.

Tag Editor Settings

In the Tag Editor select “Simatic S7 ETH” from the list of defined protocols and click + to add a tag.

[ Simatic 57 ETH [ |
Simatic 57 ETH

Memory Type Offset SubInde:x
Internal Memory 0 = 0
Data Block Data Type Arraysize
1 : unsignedByte - i}
Conwersion

E3

T
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Element | Description

Memory | Area of PLC where tag is located.

Type
Data Type Simatic Type
Internal Memory M
Data Block DB
Input I (E)
Output O(A)
Timer value T
Counter value C
Offset Offset address where tag is located.

Subinde | Resource offset within the register.

X
Data Data block number for Data Block Memory Type.
Block
Data Available data types:
Type
yp ¢ boolean
¢ byte
¢ short
e int

¢ unsignedByte
¢ unsignedShort
¢ unsignedint

o float

¢ string

See "Programming concepts" section in the main manual.

0 Note: To define arrays, select one of Data Type format followed by square brackets.
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Element | Description

Arraysiz  In case of array tag, this property represents the number of array elements.

e * In case of string tag, this property represents the maximum number of bytes available

in the string tag.

Note: number of bytes corresponds to number of string characters if Encoding property is set
to UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character
requires 2 bytes.

Conversi | Conversion to be applied to the tag.

on

556

Conversion ‘ ‘ ‘
inv,swap2 Allowed Configured
BCD Inv bits
AB->BA =4 |aBcD-»cDAB
ABCD-=CDAB —
ABCDEFGH-=GHEFCDAB
Inv bits LY
W
| Cancel | [ QK. ]

Depending on data type selected, the Allowed list shows one or more conversions, listed
below.

Value Description
Inv bits Invert all the bits of the tag.
Example:

1001 — 0110 (in binary format)
9 — 6 (in decimal format)

Negate Set the opposite of the tag value.
Example:
25.36 — -25.36

AB -> BA Swap nibbles of a byte.
Example:

15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)

ABCD -> CDAB | Swap bytes of a word.

Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
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Element | Description
Value Description
ABCDEFGH -> | Swap bytes of a double word.
GHEFCDAB
Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP -> Swap bytes of a long word.
OPM...DAB
Example:
142.366 — -893553517.588905 (in decimal format)
010000000110
0001110010111011011001000101101000011100101011000001
N
110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)
BCD Separate the byte in two nibbles, and reads them as decimal (from 0 to
9)
Example:
23 — 17 (in decimal format)
00010111 =23
0001 =1 (first nibble)
0111 =7 (second nibble)
S5timer(BCD) Used to support S5timer. Check Simatic S5timer special data type for
more details.
S5timer(BIN) Legacy transformation for S5timer in binary format.
Select the conversion and click on plus button. The selected item will be added on
Configured list.
If more conversions are configured, they will be applied in order (from top to bottom of
Configured list).
Use the arrow buttons to order the configured conversions.

Adding an alias name to a protocol

Tag names must be unique at project level, however, the same tag names might need to be used for different controller
nodes (for example when the HMI device is connected to two devices running the same application).

When creating a protocol you can add an alias name that will be added to tag names imported for this protocol.

In the example, the connection to a certain controller is assigned the name Node1. When tags are imported for this
node, all tag names will have the prefix Node1 making each of them unique at the network/project level.
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'~ 1:Pagel r pmtocoly' Tags* X |

+ — A v |k B M| >] |[Modbus TCPprtl v |&]
MName - | Group | Diriver | Address ICnmment
Teicil  Tam TsisiBiemig M Welles T T e T
Naislis i AeslBieiig A Vhellies T T el T et etmposie] Tl
| | Waislls T MR T el T Wil - T b R A
|| sl | © I A THNL W il vl . T g - i e ]
Wil LT AT el L T TN e T Ry
oS TR Ssisiiie T il . T jeed e e
| {1 T 0 I e T goed R & ae
| *|Node 1/ Water_level LIRS S S RS 1 10 OunsigfedShort |
T — ™y
Network g
) Node id as defined in import file
@ Select Network node id
Slave Id Model Alias
T — Model
T — Mode2
4
=
IS
= e
H Water_level " ] ’ |
] e O Cance
T g e ——
b E L — E— — — ’
| | R ELITEI e LA = ] i ety sl Fhared B
" N T e L | e ] e
| 1 ST —— [ o oo Flaied .
| | E P i et e wh| el b

Note: Aliasing tag names is only available for imported tags. Tags added manually in the Tag Editor cannot
have the Alias prefix in the tag name.

The Alias string is attached at the time of tag import. If you modify the Alias string after the tag import has been
completed, there will be no effect on names already present in the dictionary. When the Alias string is changed
and tags are re-imported, all tags will be re-imported with the new prefix string.

String data type

In Simatic S7 PLC two different types of tags manage string variables:

 as Array [1..xx] of characters,

 as String[xx].

Step?7 string declaration is shown in this example:

Type

Initial value

Comment.

STRUCT

Stringl

STRING[z54]

—
"sample’

57 String

e

StringZ

END_STEUCT
=

TIA Portal string declaration is shown in this example:

558

ARRAY[1..10] — "
EEAR E String as array of char
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s bl PeaoaBd B
Data_block_1
Marme Data type set Start walue Retain Accessible ..
1 4l Static |
2 |41 = String1 5tring ‘sample’ = =]
3 <@ s » String2 Array [1..10] of Char D @

String as array of char

=

visible in .|

)
]

Note: When using String[xx] data type specific a conversion must be applied to the tag. If the tag dictionary is
6 imported from TIA Portal or Step7 using the import tool, however, conversion of the string tags is performed
automatically and no further action is required.

To add a string as an array of characters:

1. Pressthe +in the Tag Editor.

Simatic 57 ETH 23]
Simatic 57 ETH
Memory Type Offset SubIndex
Data Block - 114 : u]
Data Block Data Type Arraysize
1 : string 10
Conversion
| a
o ) Camea ) im0

2. Select string as Data Type.
3. Enter string length in Arraysize.

4. Click OK to confirm.
To add a string data type:
1. Pressthe +in the Tag Editor.
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Simatic 57 ETH

Simatic 57 ETH

Memary Type

Data Block -

Data Block

Conversion

Offset SubInde:
114 = a
Data Type Arraysize

1 = string - 10

[ OK ] l Cancel

Apply
2. Select string as Data Type.
3. Enter string length in Arraysize.
4. Click +/-to open the Conversion dialog.
Simatic 57 ETH
Simatic 57 ETH
Memory Type Offset SubIndex
Data Block - 114 : a
Data Block Data Type Arraysize
1 : string - 10
Caonversion
| ) fp—
o ) [ e [ o

5. In the conversion dialog select the 87 String conversion type.

560
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Simatic 57 ETH (==
Simatic 57 ETH

Memory Type Offeet SubIndesx
Data Block v 114 % 0 -

Data Block Data Type Arraysize
1 g string > 10

Conversion @
AB->BA

Configured
57 String

ABCD-=CDAB

+
A
W

(o] (]

Help

6. Click + to add the conversion: the conversion will be listed into the Configured list on the right.
7. Click OK to confirm.

Simatic S5Timer data type

Simatic drivers support a special data type, the S5Timer data type.
The tag must be configured with a specific data type and a conversion must be applied to the tag to correctly read/write a
Simatic S5Timer Variable.

1. Inthe Tag Editor click + to add a tag.

7 1:Pagel r Pmtocol.s/' Tags x
+ = % @0 o] [ e ol 5 R (P s :I
Da . Type Tag name Groups Tag URI Encoding

Siggtic 57 ETH:protl .
Mokkl: 57-Txx Container

- Timer_Tag short S5Timer_Tag 22M71207%short

2. Select unsignedint as Data Type.
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Simatic 57 ETH

Simatic 57 ETH

Memory Type

Offset

Internal Memory 50 = 0

Data Block

1 -

Conversion

-

I+

- |unsignedByte

Data Type

[~
boolean

byte

shart

int

unsignedshort

float

SubInde:x

Arraysize

0

double
siring
boolean []
byte []
short ] Cancel Apply Help
int ]
unsignedByte []
unsignedShort []
unsignedInt []
float []
double []
wistring
3. Click +/- to open the Conversion dialog.
Simatic 57 ETH
Simatic 57 ETH
Memory Type Offset SubIndesx
Internal Memory 50 = 1]
Data Block Data Type Arraysize
F a
Caonversion
! I+
Cancel Apply Help

4. Inthe conversion dialog select the S5timer(BCD) conversion type.
5. Click + to add the conversion: the conversion will be listed into the Configured list on the right.
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Simatic 57 ETH
Memary Type Offset
Internal Memary 50 = 0
Data block Data Type

1 : unsignedInt e 0
Conversion A B

| 55timerBCD

S5timer(BIN)

<> 1

Configured

S5timer(BCD)

Cancel

Help

6. Click OK to confirm.

7. Define Custom voice in the Number Format property on numeric field and use "#" characters on Custom
parameter to display properly the decimal part of the request value.

X} = Properties
Q@ tlow o] x e H = o, OFE
-2 03 wl% ME |

= Field : field7
” ||E Value 9999
= Datalink

Fent | Ms shell Dig 2

Access T RjW
) tumber Forma custom
Show Thousar false

Simatic Time  §5Timer(BCD)

S5Timer_Tag |R/W

L+

" 9999

Bl

© Emm e
Keypad
5
Mn [XTT3
Max 4.29497e+09
Description

# Events
¥ Text

Node Override IP

T

The protocol provides the special data type Node Override IP which allows you to change the IP address of the target

controller at runtime.

This memory type is an array of 4 unsigned bytes, one per each byte of the IP address.

The Node Override IP is initialized with the value of the controller IP specified in the project at programming time.

Node Override IP | PLC operation

0.0.0.0
anymore.

Communication with the controller is stopped, no request frames are generated

Different from

0.0.0.0 with the new value.

Itis interpreted as node IP override and the target IP address is replaced runtime

If the HMI device is connected to a network with more than one controller node, each node has its own Node Override IP

variable.
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o Note: Node Override IP values assigned at runtime are retained through power cycles.

Hostname DNS or mDNS

In addition to the array of bytes, string memory type can be selected to be able use the DNS or mDNS hostname as an
alternative to the IP Address.

r N
Simatic 57 ETH [
Simatic 57 ETH

Memary Type Offset SublInde:x
ode Override TP R i = i
Data Block Data Type Arraysize
| 1 : unsignedByte [] - 4
Conwversion
+/-

[ Ok, ] [ Cancel Apply

e

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
7 s x)

[+ IR E

I Data

* Tag URI

The following dialog shows which importer type can be selected.
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- - S o (=) |
_— - - —
Type
TIA Portal Project w12 or newer Linear
TIA Portal w13, v14or newer  Linear
TIA Portal w10, w11, w12 Linear
Step”y Linear
Taq Editor exported xmil General
[ Ok J [ Cancel
e
Importer Description

TIA Portal Project v12 or
newer
Linear

Allows to import the whole TIA Portal project file using .apxx file (where "xx"
is the TIA Portal version, example: for TIA Portal 13 , file name is
"project.ap13").

All variables will be displayed at the same level.

TIA Portal v13, v14 or
newer
Linear

Allows to import:

» Program blocks using .db file
¢ PLC tags using .xlIsx file
¢ PLC data types using .udt file

Check Export using TIA Portal v13, v14 or newer for more details.

All variables will be displayed at the same level.

TIA Portal v10, v11, v12
Linear

Allows to import:

¢ Program blocks using .tia file
e PLC tags using .xlIsx file
¢ PLC data types using .scl file

Check Export using TIA Portal v10, v11, v12 for more details.

All variables will be displayed at the same level.

Step7
Linear

Allows to import:

* Symbols table .asc file
¢ Sources using .awl file

Check Export using STEP7 for more details.
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Importer Description

All variables will be displayed at the same level.

Tag Editor exported xml Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags X
+ = 4 @ >1 [> Se

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

o Tags x Protocols -
T =g T 3] [» % 2 B8] R [P+ search | Tritter by: Data v | Items used:6/10000 Protocol: Show all Showa\ltags L |
Data Type Comment || Property Value
Modbus TCP:prot1 . ¥ Driver
- X ) Container
Mudﬁ‘lzﬂudlaunMgedbu]s[l-hased) T Mode! Modicon Modbus(1-based)
iolding Registers unsignedshor .
Holding Registers 2 unsignedShort F— Protocal Modbus TCP:prot1
Holding Registers 3 unsignedShort Dictionary
Array false
Array size 0
MRTUZ wnsgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
B Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

. Update Tag(s).
&3 p g(s)

Click on this icon to update the tags in the project, due a
new dictionary import.
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Toolbar item Description
R Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

7 Tags® x 4 Tags® X

+ = 3@ 21 [ 4 o & + - i@ 1 [ & o] & &

“ oo coness 5 Container 4 o CopErs 3 Container

4 ppplication Container 4 Appiication Container
T T S — L A
[ INT
m INT
[} T
(&1} INT
“ INT
[s] T
&) INT
il INT
[8] T
El} INT
[10] INT
! S rch in the dictionar ing on filter combo-
O search T Filter by: [Tagname = Sea.c es tags in the dictionary basing on filter combo
box item selected.

Communication status

Current communication status can be displayed using system variables. See "System Variables" section in the main
manual.

Codes supported by this communication driver:

Error Cause Action

NAK The controller replies with a not acknowledge. -

Timeout A request is not replied within the specified Check if the controller is connected and properly
timeout period. configured to get network access.

Invalid The device did received a response with invalid Ensure the data programmed in the project are

response format or contents from the controller . consistent with the controller resources.

General Unidentifiable error. Should never be reported. Contact technical support.

Error
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Simatic S7 MPI

HMI products support direct Siemens MPI communication without any additional module.
The driver supports the standard communication speed 187Kbit/s.

here is a minimum requirement also for the version of operating system running in the HMI (this is normally referenced
as BSP version). See in user manual how to read the BSP version with the System Settings menu. The minimum
requirements are shown in the following table.

Platform BSP Version
UN30/31 v1.38 or newer
UNB5/UNT71 v1.0.300 or newer
UNG60/UN70 v1.0.413 or newer
UN73 v1.0.142 or newer

Protocol Editor Settings

Add [+] a driver in the Protocol editor and select the “Simatic S7 MPI” protocol from the list of available protocols.

The protocol type can be selected from the dedicated combo box in the dialog.

Simatic S7 MPI e

-

[] PLC Network | comm... | [ ok |
Alias |
Timeout (ms) 1000
Panel Pl address

Highest MPl address 15

PLC MPI address | 2

PLC Models

.
57-313/314
57-315
57-317

m

57-318
57-319 i
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Element

Description

Alias

Name to be used to identify nodes in the plc network configuration. The name will be
added as a prefix to each tag name imported for each network node.

Timeout (ms)

Defines the time inserted by the protocol between two retries of the
same message in case of missing response from controller.

Value is expressed in milliseconds.

Panel MPI MPI node number assigned to the device.

Address

Highest MPI The highest node number in the MPI network where the device is operating and

Address communicating.

PLC MPI The MPI address of the controller to which the device needs to communicate.

Address

PLC Models List of compatible controller models. Make sure to select the correct PLC model in this list
when configuring the protocol.

Comm... Click on this button to configure the serial port on the device to be used as MPI port (see

example in the following figure)

,

o

Communication parameters for Simatic S7 MPI are fixed at:
¢ Baudrate=187500
e Parity=Even
¢ Data=bits8
e Stop=bit1
On UN20:

e com1 is the HMI port labeled “PLC”,
e comz2is the HMI port labeled “PC/Printer”
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Element Description

On UN31 or UN30:

e comf1 is the integrated serial port,
¢ com2 is an add-on module plugged in Slot#1 or #2
e comg3is an add-on module plugged in Slot#3 or #4

The connection between device and PLC can be made:
¢ Using a standard MPI cable with ADP-0001 “MP! wiring adapter’

PLC Network | The protocol supports connection to multiple controllers. To enable this option, check the
"PLC Network" check box and enter the configuration per each controller node.

Direct Import of TIA Portal project

It is possible to import TIA Portal variables directly from TIA Portal project, by selecting "TIA Portal Project v12 or newer"
from import selection (refer to "Tag Import" chapter).

Data Blocks must be set as Not optimized:

1. Configure the Data Block as Not optimized.
2. Right-click on the Data Block and choose Properties:
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| Unhine & diagnostics
| Frogram blocks
I ~dd new hlock

K
r
r

i Online access
r“'_w Card Reader/USE rr

3 Wain [OE1]
@ DB2 [DB: Open
@ B4 [DE2 X
b p_-;ﬂTEu:hnn:qu:ug'_-,r *‘-‘{‘ cut crrlet
- E=| Copy Ctrl+C
J External sou =
- =| Paste CLrl 4+
> g FLCtags -
Y Showall|  Copyastext
L
B Add new % Delete Cel
B Defaultts  pename F2
=l
%@ Tag tabl .
— ~a 1egtanie Carnpile ]
- i
Ll PLLC el g Download to dewvice b
‘r sdE E ﬁ Go online Ctrl+ K
| upT1 &Y Go offline Cerl+ M

Egj,Watch and f
(& Online back

s
75 Traces

v v v v

i Cevice prox,
e Pragrarm info
E] Text lists

b rj. Local rodu
'g¥ common data
rj]] Cocurmentation
r:@ Languages & re

- Snapshot of the monitar values
Apply snapshotwalues as startwalues b

gl-b Generate source fraom blocks

Cross-reference information  Shift+F11
_XJ Cross-references F11
[t call structure
# Assignrment list

Switch programming language ]

Enow-how protection

a Print... Ctrl+F
Zh Print preview...
g Fropetties Alt+Enter

3. Inthe General tab select Attributes and unselect Optimized block access.
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General

General ;
Attributes

Information
Time starnps
Compilation [ only store in load memory

Protection [ Data block write-pratected in the device

Attributes —
( D Optimized block access ’

r QK 1 | Cancel |

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
0 Data Block is an "instance DB" linked to an "optimized access FB".

Export using TIA Portal v13, v14 or newer

Exporting Program blocks
These files refer to DB tags defined in Program blocks.

1. Configure the Data Block as Not optimized.
2. Right-click on the Data Block and choose Properties:
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| Unhine & diagnostics
| Frogram blocks
I ~dd new hlock

K
r
r

i Online access
r“'_w Card Reader/USE rr

3 Wain [OE1]
@ DB2 [DB: Open
@ B4 [DE2 X
b p_-;ﬂTEu:hnn:qu:ug'_-,r *‘-‘{‘ cut crrlet
- E=| Copy Ctrl+C
J External sou =
- =| Paste CLrl 4+
> g FLCtags -
Y Showall|  Copyastext
L
B Add new % Delete Cel
B Defaultts  pename F2
=l
%@ Tag tabl .
— ~a 1egtanie Carnpile ]
- i
Ll PLLC el g Download to dewvice b
‘r sdE E ﬁ Go online Ctrl+ K
| upT1 &Y Go offline Cerl+ M

Egj,Watch and f
(& Online back

s
75 Traces

v v v v

i Cevice prox,
e Pragrarm info
E] Text lists

b rj. Local rodu
'g¥ common data
rj]] Cocurmentation
r:@ Languages & re

- Snapshot of the monitar values
Apply snapshotwalues as startwalues b

gl-b Generate source fraom blocks

Cross-reference information  Shift+F11
_XJ Cross-references F11
[t call structure
# Assignrment list

Switch programming language ]

Enow-how protection

a Print... Ctrl+F
Zh Print preview...
g Fropetties Alt+Enter

3. Inthe General tab select Attributes and unselect Optimized block access.
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General

General ;
. Attributes
Information
Time starnps
Compilation [ only store in load memory

Protection [ Data block write-pratected in the device

Attributes —
@ Optimized block access }\_
o

r QK 1 | Cancel |

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
o Data Block is an "instance DB" linked to an "optimized access FB".

4. Right-click on the Data Block and choose Generate source from blocks:
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gy Devices & networks

2 4w pippo

- [ PLC_1 [CPU 1212¢ DGDGDC] 5 4w pluto

[l'f Cevice configuration
1) online & diagnostics

"7 r:i:. Prograrn blocks
B Add new block

& tdain [DE1]
@ DBz [DEZ]
@ DEB4 [DB4] Open
¥ [ Technology object M ocut a4+
] External source fils _a'g Copy Crl+C
v [ 4 PLCtags 1§ Paste CEl e
=
#5 Show all tags Copy a5 text
L
Add new tag ta
ﬁD fault 1 2 b W Delete Del
: efault tag ta
? 3 Rename F2
%g Tag table_1 [0]
* [ PLC data types Cornpile ’
";. Add new data 1 Dovenload to dewice r
i uom & Goonline Crrl+k
&‘1 Go offline e+ b

Eﬂj, Watch and force ts
m Cnline backups

-
%5 Traces

. . .

[ Device proxy data
B8 Program info

E| Text lists

v [ Local modules
Ei Cornmmon data

Eﬂ] Docurnentation settin

- v v

rj:] Languages & resourc
g Online access
[ Card Reader/USE meman

E- Snapshot of the monitorvalues
Apply snapshotvalues as start walues »

=] Generate source from blocks

Cross-reference information Shift+F11

3(J Cross-references F11
H Call structure
Assignment list

Switch prograrmming language b
Krow-how protection

=] Frint... Cerl+P
s Print preview...

g Properties... Alt+Enter

5. Save the file as DBxxx.db, where xxx=number of DB.
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57-1200 I Name Data type Dffset Start value Retain Accessible f...
ﬁ Add new dewvice
]-E-n Devices & networks Sawe As @
- —
M PLC_1 [CPU212€ DGDADC] A | ;< User » My Docurments » Automation - | +4 | | Search Autormation pel l
It Device configuration
Y Online & diagnostics Organize + New folder = - @
- g F block e
4 Prograrm blocks = -
= Recent Places =
B¢ Add new block “ Marne Date modified Type
el Lo Libraries Mo iterns match wour search,
o DEB2 [DEZ] U"J_
@ DB4 [DB4] j Docurnents
» [ Technology objects rJ‘: bdusic
] External source files = Pictures
= I:a PLCtags B8 videos £
g Show all tags
‘:'Add new tag table & Homegroup
24 pefault tag table [29]
Bl
5 Tagtable_1 [0 -
- 124 -1 [0l M Computer
¥ g PLC data types
.
B Add new data type - _ - 4 n 3
| upT _
v [ watch and force tables File name: | DB2.db v
] rj;,, Online backups Save as type: | DB files(*.db) vl
J ?j Traces
» [, Device proxy data
— Py = Hide Folders swe | [ cancel |
4 Program info
] Text lists T

Exporting PLC tags
An Excel file refers to PLC tags.

1. Double-click Show all tags: the tag table is displayed.
2. Click the Export button and browse for path file.
3. Define file name.

» PLC_1 [CPU 1212C DGDTDC] » PLC tags
Devices
CiQ Q@
PLC tags
* 571200 Mame Tag table Data type Address
B Add new device 1 < Warl Default tag table Bool I0.0
iy Devices & networks 2 < War2 Default tag table Boal Ti0.1
~ [ PLC_1 [€PU 12712€ DEDoDE] 3 @ var3 Default tag table [=] goal %I0 2 E
[IY pevice configuration 4 <dd newes
% Online & disgnostics
v I;:. Prograrm blocks
B Add new black Path of export file:
2 Main [OB1]
@ 0Bz [DB2] | 6
— | D [EEs, . Elements to be exported:
b L4 Technology objects
- i @ Tags
] External source files
* [ PLCtags [W) Canstants
% Showe all tags
‘j“f\dd hew tag table QK. | | cancel
= Default tag table [31]
% Tag table_1 [0]

4. Click Save to confirm.
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Sawve A

” « ser » ocuments » Autormation - =arch Automation
(6 u My D A 44 || Search A ol
Organize - Mew folder = - IZEIII
' Favorites i Marme Date modified Type
B Desktop

4 Downloads

= Recent Places

m

o Libraries
3 Documents
J fusic
=/ Pictures

B Wideos

eia- Hormegroup | &

Mo iterns rnatch your search,

L

File name: | [QXSIET R

Save as type: | Klsx files (*.xlsx)

= Hide Folders

[ Sawve ] | Cancel

5. Click OK to export.

Fath of export file:

| Clsers\ldseriDocurments\Automation\PLCTag s xlsx

Elernents to be exported:
@Tags

¥ Constants

Exporting PLC data types
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To create the file, expand PLC data types item from TIA Portal project tree and right click on the user defined structure.
Then click on Generate source from blocks.
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28 Defaulttag table [31]

% Tag table_1 [0]
v [ PLC data types
I ~dd new data type

15 UpT1

1E upT2
[z watch and force tables
m Online backups

-
|75 Traces

. . .

[if Device prowy data
o8 Frograrm info
E] Text lists

v [ Local modules
b ii Cormrmon data
b 5] Documentation settings
r P'j:i Languages & resources
1 Online access
5 Card ReaderlISE memory

Cpen

M cut Ctrl+3

E5) Copy CtH+C

g Paste el
Copy a3 text

W Delete Del
Renarme Fz
Cornpile ]

& Goonline CtH + .

5?' Go offline Ctrl+ b

=4 Generate source from blocks

Cross-reference information  Shifc+F11
_XJ Cross-references F11
| call structure
i Assighrment list

a Print... Ctrl+F
fw Frint prewiew...

Q Froperties... Alt+Ernter

In case of multiple PLC data types in PLC project, it is necessary to select them all from PLC data types list, right click
and select Generate source from blocks to create the .UDT file that contains all the PLC data types defined.
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g Tag table_1 [0]
v [lg PLC data types
ﬁ‘b' &dd new data type

I UDT
1] upT2
1] upT3
1 upT4
:ﬂj, watch and force tabl

E Online backups

.
7% Traces

. . .

i Device proxy data
s Fragrarn info

E] Text lists

] P_[. Local rmodules
[g# commaon dats

rj]] Documentation settings

v v

P_@ Languages & resources
g Online access
ﬁ Card Reader/USE memaory

Cpen
M cut Ctrl+
Eg| copy Crrl+C
*E Faste Crel+
W Delete Cel

Rename F2

Carnpile ]
ﬁ Go anline Crrl+ K.
;‘,‘1 Go offline Crrl+ b

=1 Generate source from blocks

Cross-reference information  Shift+F11
_}(J Cross-references F11
Call structure
i Assignment list
=l Print... Ctrl+F
Print preview...

& Properties.. Alt+Enter

In the next step, give a name to the .UDT file and choose the path to where to save the file.

=
|
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Sawve Mg

U _
o | ;%€ User » My Documents » Automation

Organize « Mew folder

t
=) Recent Places =+ Marne

4 Libraries
3 Docurments
J’- Pusic
=l Pictures

B videos

m

#d Homegroup

1M Computer

- | +3 | | Search Automation j o) |

Date rmodified Type

Mo iterns ratch ywour search,

- 4
-~ .

L[} k

File name: | myUDTfile

Save as type: |UDT files(™.udt)

“ Hide Folders

Sawve ] ’ Cancel l

This file will content all the PLC data types and it can be used for importing tags in Tag Editor.

Check Tag Import chapter for more details.

Export using TIA Portal v10, v11, v12

Exporting Program blocks

These files refer to DB tags defined in Program blocks.

1. Configure the Data Block as Not optimized.

2. Right-click on the Data Block and choose Properties:

580
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M| WRNNE & QIagnosTIcs 2 < pIppo
» |5 Program blocks = <1 pluto
"':.-*«dd new block 7 =Add news
& Main [OB1]
| FOE2 [DE2]

@ DE4 [DE

CIpen

b L4 Technology = Generate source from blocks

b External sou

- P_.d FLZ tags
% Showe all
B ~dd new

= Default t4 2

5 Tag table
» [ PLC data typ
"':.-*«dd R
1 ry_data)
18 ry_data)
b [zl Watch and f
B8 Frograrn inf
=] Text lists
» [l Local modu
b E_i Comrmon data
b |5 Documentatior
» r“-_m Languages &r
v e Online access
v  Details view

L i

4 Portal view

Snapshot of the monitor values

Apply snapshotwalues as startwalues »

M cut Crl 43

ilﬂ Copy CErl+C

g Paste e+
Copy as text

W Delete Del
Rename F2
Compile [
Download to dewice 3

& Goonline Ctrl+ K,

ﬁqﬁ Gao offline CErl+ b

Cross-teference information Shift+F11
R(J Cross-references F11
j Call structure
Assignment list

E

Switch programiming language b

Kriowe-how protection

a Print... Ctrl+F
2 Print preview..,
E=| Froperties AltgEnter

3. Inthe General tab select Attributes and unselect Optimized block access.
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E General

General ;
. Attributes
Information
Time starnps
Compilation [ only store in load memory
FOEEER [ Data block write-pratected in the device
Attributes

@ Optimized block access b

r QK 1 | Cancel |

iy

Note: If the options Optimized block access is not enabled (checkbox grayed out) this might mean that the
o Data Block is an "instance DB" linked to an "optimized access FB".

Froject Edit  View Insert  Online  Options  Tools  Wind s
ZF [ saveproeet & ¥ = U2 X 9 (H2

Project tree

B B & Goonline ¥ Go offline £ 1.

Devices

1" 3B

4. Build the project to make sure TIA Portal calculates the tags offset.

Tia_project_Luca [¥11] » PLC_1 [CPU 1211C DIZDCDC] » Program

Devices
GO B|FFbE ReaB BT
DB2
EE'!J Devices & networks o Marne Data type Offset Start value
- rj. PLC 1 [CPU1211C DCDC.. 1 <@ - Static -
Y Device configuration Tz <. tagl —1: Insert raw
Y%/ Online & diagnostics 3 gl e tag2 = Add raw
~ gl Frogram blocks 4 4]m tag3 X cur el
EF Add new block 5 4] ® = Static 1 eigm
o Main [OB1] £ 40 = static 1[0] | = Faste ol
@ DBZ [DB2] 7 -l = Static_1[1] | % Delete Del
@ CE4 [DB4] g8 4= Static_2 Renarme F2

b ':ﬂ Tec
e, 4 [ Untitled - Notepad
~ [ PLCtagy File Edit Format ‘View Help

5 show) static
B Add tagl Bool 0.0 false False  True
: i tagz char 1.0 L False True
24 pefa tag3 Byte 2.0 16#0 False  True
L Tagt Static_l array [0,.1] of Bool 4.0 False TF
- g Static_1[0] Eool 0.0 false False True
'rﬂ PLC dats Static_1[1] Bool 0.1 false False True
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Double-click on a DB name.

Select all rows.

© © N o o

Expand the view of program block selected.

Copy and paste into any text editor.

Save the file as DBxxx.tia, where xxx=number of DB.

0 Note: Make sure you use the Save As function or the file will be named DB2.tia.txt and will not be visible from

the importer.

10. Repeat from step 5 for all program blocks.

0 Note: Make sure that only the following columns are shown in DB editor before copying all data in the txt file

v Find and replace

Accessible frorn HMI | Cormmment

CLURREMT FAGE DISFLAYED M O
FAREL PUSHEUTTORMN FEQOY
FAREL PUSHEUTTON FEOZ

BE

Show all colurmns

Optirmize width

Optimize width of all columns

FAMEL PUSHEUTTOR PEOS
FAMEL PUSHEUTTORM PEO<Y
FEEDEBACK FOR FIELD COLOR

—

Find in =
Find in hi
Use wild

Lse regul

Whole d

Frarm cu

Mame

Data type
E Offset
[ cefaultvalue
E Start walue
[7] snapshot
D Monitor value
[ Rretain
E Accessible fram HMI
[ wisible in HMI
D Setpoint
[ comment

Mare...

IR R R R

Exporting PLC tags
An Excel file refers to PLC tags.

Ly

1. Double-click Show all tags: the tag table is displayed.
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Devices |
HoQ

2|
PLC tags
Harme
<8 creo
g proval
< proval

£y Devices & networks
= [ PLC_1 [CPU 12910 DODEY..
I Device configuration
B Online & diagnostics
= 5 Prograrn blocks
B Add new block
=B Man [031 ]
@ DB2 [DB2]
@ DB4 [DB4)
v [ Technology objects
b 5} Bdernal source files
I PLCRags
B Yshow all tags|
I Add new tag table
55 Defauli tag table [14]
4n Tag table_1 [S]

<8 ply Path of expare file:

N & A B W R =

Elemerts to be exported:
o Tags

[a] Constants

2. Click the Export button and browse for path file.
3. Define file name.
4. Click Save to confirm.

R —

Name

Taq table
Tagq table_1

Data type
Usint

Tag table

Teg table_1
Tag table_1
Tag table_1

o
< pi

Data type Address i
USing WMBO
USine WMEY
Real %ME2

|

cancel |

£ P Savein: | (B Deskicp v o
< pi : :
<a pl My Documents
i 4 E} j My Computer
My Recent ‘d My Network Places
Documents |57 Public
Deckiop
My Docurmnents
W e
My Compuiter
™ File rame: |
MyNetwork = Saveastype: e fies ["ds]

5. Click OK to export.
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Fath of export file:

] Tags

E Constants

Elements to be exported:

: ClDocuments and SemingstadminiDe skroplFLC tags xdsx

Cancel

Exporting PLC data types

To create the file, expand PLC data types item from TIA Portal project tree and right click on the user defined structure.

Then click on Generate source from blocks.

Devices

EHQQ

@ Cata_blo
@ Cata_klo
g Data_blo
@ Cata_klo
@ Data_blo
B Systemn b
- r:-;a- Technalagy
K Add new
J Extzrnal sou
b g FLC tags
= Em FLZ data typ

I
E ~dd new

T

m DO & m

B F

Cipen
Edit type
:}{‘ Cut
E5) Copy
T Paste
Copy as text
W Delete

Fename

Cormpile

& Goonline

5‘? Go offine

gl-b Generate source from blocks

Cross-reference information
_}(J Cross-references

tz| Call structure

a Frint...

f«» Frint preview..

g Froperties...

# Assignment list

Ctrl 4
Ctrl+
Ctrl 4y

Dl
F2

¥
Ctrl+ 1
Ctrl 4+l

Shift+F11
F11

Ctrl+F

Alt+Enter

E EH H B

ﬁ Traces

08 Program info
EA PLC alarms
E] Text lists

P =1 T T T T
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In case of multiple PLC data types in PLC project, it is necessary to select them all from PLC data types list, right click
and select Generate source from blocks to create the .SCL file that contains all the PLC data types defined.

ol
* | Project_Test User_data_Type Marne
K Add new devire =fhdd news
gy Devices & net ST
- [f. PLC_ 1 [CPU A i ¥ Terminate connection to type
Y pevice can Edit type
S| Online &d) v ¢y Crrlex
E3 ,
] F:F. Fragrarn b 22| Capy CHle T
b L Technology o) pasie Cerl+y
=
¥ lmk External 5o
r? W Delete Cel
b Lz FLCtags
- Rename F2
* | g PLC data ty
"L'.-"u:ld e Cornpile b
ﬂ ﬁ 5o online Ctrl+ K
el +

ﬂ &Y Go offline
ﬂ /= Generate source from blocks

oo

32 Program i
E] Text lists
] [f. Local rod

. Crass-reference infarmation  Shift+F11
¥ 55 Watch and _XJ Cross-references

tz| Call structure
i Assignment list

= Print...

F11

Ctrl+F

ral y" Cross-references

In the next step, give a name to the .SCL file and choose the path to where to save the file.
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Save As E

Savein | | exported b G ? - "'

D

by Recent
Documents

©

Desktop

by Documents

by Computer
- File narme: my SCL with all UDT b I Save ]
by M etwark, Save az type: | sl files [* 2cl) w | [ Cancel ]

This file will content all the PLC data types and it can be used for importing tags in Tag Editor.

Check Tag Import chapter for more details.

Export using STEP7

The Simatic S7 MPI Tag importer accepts symbol files (ASCII format .asc) and source files (.awl extension) created by
the Simatic Step7. The symbol file can be previously exported using the Step7 symbol table utility.

Exporting Symbols table

Symbol files (.asc) can be exported from the symbol table utility.
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SIMATIC Manager - S7_ProtocolTest

B Sources Blocks 1= Symbols

{£H Blocks

1. From the Symbol Table menu in the Symbol Editor choose Export.
2. Assign a name and save the symbol table as ASCII file.

Symbol Table  Edit  Insert  Wiew Ophions  Window  Help
B & 8B o o | [arsmbs ~| % K2
Statuz | Symhal S Address Data type Commert
1 AXIACETEO01 2345675901234 MY BSS24  |WUORD
2 BasicDataType_UDT ucT 1 uoT 1
3 bit M_2 0 M 20 |BOOL
4 bit_t_32770_0 M 327700 | BoOL
5 bit_M_E5522_0 e
B bit_M_7_5
T byte_MB_3 .
a bae:MEl:SE??‘I Save in: I@ ProtT est j L] EF "
190 l;:aer_::g_?%% ProtTest_Symbals_01.asc —
P ComplexDataTypes ProtTest_Symbols_DZasc —
12 Cycle Execution
13 date_ MWy 24641
14 dint_M0_32773
15 dirt_tD_5
16 dint_MD_g5525
17 dvard_hiD_0
16 dhvord_MD_32768 !
18 dword_MD_E5520 File name: lil
20 !nt_MW_32??4 Save as type: |ASCH Format [*.45C) LI Canicel | —
21 int_M_E 1
22 int_hhay_B5528 i e
23 resl_MD_32777 Mo 32777 REAL

Exporting Sources
These files are created exporting source code.

1. Open any program block in the editor, "OB1" in this example.
2. From the File menu choose Generate Source: the following dialog is displayed:
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jgin| [0 26|

D)3 2| %)=

=

[ [ =

[E Contents 0f: 'Enviromment)Interface'
= @ Interface ‘Nane
H Mew ntwork. + 4@ TEMD 43 [TEHD
FB blacks =
FC blacks 1
SFE bilocks e ]
SFC_b|°Ck5 Entry paint: iew:
H % [‘;I;l:?ilzs\nstances | Project »|  |component view ~| =
Marne: Storage path:
‘S?_PlotncoITest j |C:\Program Files\SiemenshStephs7pr Browse.
= 57_ProtocolT est ProtTest_al ProtTest_UDT_etc
oBL - S SIMATIC 300 Station
= CPU315-2DF(1]
BEmEE = 57 Program(1]
{B] Souces
m ‘g Blocks
Conmer
Object name: [Sources
Object wpe: | J
2
+D
T "dint ML E"

1. Assign a name, "Sources" in the example, and click OK: the Generate source Sources dialog is displayed.

Generate source Sources

Moke:

Blocks Mat Selected:

Automatic generation of zingle sources per block:
tMenu Optionz’ > 'Cuztomize’ in the 'Sources’ tab

Path:  57_ProtocolT estySIMATIC 300 StationCPU3T5-20P(1 ...

X

Blocks Selected:

DEA
0B1
DT
uoT2

taType UDT

ComplexD atal ypes

M arne/Family;

v Include reference blocks
[v Sort according to program stuctune

ok

L

Addresses
" Abzolute
{* Symbolic

Cancel Help
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Click All > to generate source for all blocks.
3. Select the following options:

* Include reference blocks
« Sort according to program structure
e Symbolic address

4. Click OK to confirm: the "Sources" object is generated in the Step7 project as in the example.

SIMATIC Manager - §7_ProtocolTest
File Edit Insert PLC Wiew Options Window Help

D87 & | % B el B %% i & B[ <ofie> ~% B BEMD N
S7_ProtocolTest -- C:AProgram Files\Siemens\Step/is/proj\S¥_Pro:-1 Mi=E3

57_ProtocolT est [£] ProtTest_all [ ProtTest_UDT_ete
SIMATIC 300 Station

5. Right click on the object and select Export Sources.

& || <NaFiter > -V %@

projis7_Pro-1 ['__]['E_
+ UDT et Urces

BEM W

X

Open Ohjeck Chel+aE+ O
Cuk Ll

Copy kel

Paste Chrl-+Y

Delete Del

Insert Mew Object k
PLC r

Chrl+E

Fz
CObiject Properties. .. Alt+Return
Special Object Properties

The generated .awl file can be imported in the Tag Editor.
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0 Note: The .awl file contains additional information not included in the .asc file exported from the symbol table.

Make sure that reference to all data blocks is inserted in the symbol table. The tags from a data block are imported only if
the symbol table contains a line with the data block name and related comment.

S7 Program(2) (Symbaols) -- CPU314C-2PNDP_MPI_187K\SIMATIC $7-300 Station 13\CPU 314C-2 PN/DP

Symhol Address Diata type Commert
1 OB 54 OB 84 CPU Fault
2 10 _FLTZ2 CB 83 CB 83 O Point Fauft 2
3 =BT D D OB Mot Loaded Fault
4 I Prova Data Block DB 123 DB 123
5 | Prova o0 WM 0 BVIE
51 WAT A WAT 1
T

Each entry enables the import filter to import the tags related to the specified data block.

Tag Editor Settings

Into Tag editor select the protocol “Simatic S7 MPI” from the list of defined protocols and add a tag using [+] button.

Tag settings can be defined using the following dialog:

' ™
Simatic 57 MPL [
Simatic 57 MPI

Memory Type Offset SubIndex

Internal Memory - ] = ] -

Data Block Data Type Arraysize

| 1 boolean - 0

Conversion

I +-

[ k. ] l Cancel Apply
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Element | Description
Memory | Area of PLC where tag is located.
Type
Data Type Simatic Type
Internal Memory M
Data Block DB
Input I (E)
Output O(A)
Timer value
Counter value C
Offset Offset address where tag is located.
Subinde | In case of Boolean data type, this is the offset of single bit.
X
Data If Memory Type is “Data Block”, this will identify the DB number.
Block
?;:;ae Data Type Memory Space Limits
boolean 1 bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ... 32767
int 32-bit data -2.1e9...2.1e9
unsignedByte 8-bit data 0..255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
float IEEE single-precision 1.17e-38 ... 3.40e38
32-bit floating point type
string Refer to “String data type channel”
Note: to define arrays, select one of Data Type format followed by square brackets
o like “byte[]”, “short[]"...
Arraysiz  In case of array tag, this property represents the number of array elements.
e

* In case of string tag, this property represents the maximum number of bytes available

in the string tag.
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Element | Description

requires 2 bytes.

Note: number of bytes corresponds to number of string characters if Encoding property is set
to UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one character

Conversi | Conversion to be applied to the tag.

on
Conversion

inv,swap2

Allowed Configured
BCD Inv bits
AB->=BA == |ABCD->CDAB
ABCD-=CDAB —
ABCDEFGH->GHEFCDAE
Inv bits LS

S

| Cancel | [ K ]

Depending on data type selected, the Allowed list shows one or more conversions, listed

below.
Value Description
Inv bits Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate Set the opposite of the tag value.
Example:
25.36 — -25.36
AB -> BA Swap nibbles of a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> CDAB | Swap bytes of a word.
Example:
9ACC — CCYA (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH -> | Swap bytes of a double word.
GHEFCDAB

Example:
32FCFF54 — 54FFFC32 (in hexadecimal format)
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Element | Description

Value Description

855441236 — 1426062386 (in decimal format)

ABC...NOP -> Swap bytes of a long word.

OPM...DAB
Example:

142.366 — -893553517.588905 (in decimal format)

0 10000000110
0001110010111011011001000101101000011100101011000001
N

110000011100
1010101000010100010110110110110010110110000100111101
(in binary format)

BCD Separate the byte in two nibbles, and reads them as decimal (from 0 to
9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

S5timer(BCD) Used to support S5timer. Check Simatic S5timer special data type for
more details.

S5timer(BIN) Legacy transformation for S5timer in binary format.

Select the conversion and click on plus button. The selected item will be added on
Configured list.

If more conversions are configured, they will be applied in order (from top to bottom of
Configured list).

Use the arrow buttons to order the configured conversions.

Aliasing Tag Names in Network Configurations

Tag names must be unique at project level; it often happens that the same tag names have to be used for different
controller nodes (for example when the HMI is connected to two devices that are running the same application). Since
tags include also the identification of the node and Tag Editor does not support duplicate tag names, the import facility in
Tag Editor has an aliasing feature that can automatically add a prefix to imported tags. With this feature tag names can
be done unique at project level.

The feature works when importing tags for a specific protocol. Each tag name will be prefixed with the string specified by
the “Alias”. As shown in the figure below, the connection to a certain controller is assigned the name “Node1”. When tags
are imported for this node, all tag names will have the prefix “Node1” making each of them unique at the network/project

level.
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1Pagel” Tags x|

+ ] [» ¢ B 8] R (2~ seach | Vriter by:|pata ~ | Ttems used:8/10000 Protocol: Show all
Data Type Tag name Tag URI Proper:
4 Simatic 57 MPL:protl Container
Slave id: .
“ Alias: Node1 EIETE
Model: ©
- it — . ey
— —r Import Tag(s) - Metwork X
a— b o Please select one or more nodes fo assodate this dictionary and continue,
Water_Level unsignedShort Node ffWater_Level
Slave id Model Aligs
Slave id: Contai
Alias: Node2 ontainer sk |Nngl |
Model: ©
- Node2

[ For each selected node import only symbols matching that node

Cancel

Tag Editor do not need to have the Alias prefix in the tag name.

The Alias string is attached to the tag name only at the moment the tags are imported using Tag Editor. If Alias
string is modified after the tag import has been completed, there will be no effect on the names already present
in the dictionary. When the Alias string is changed and tags are imported again, all tags will be imported again
with the new prefix string.

e Note: Aliasing tag names are only available when tags can be imported. Tags which are added manually in the

String data type

In Simatic S7 PLC it's possible to define two different types of tags to manage string variables.

e as Array [1..xx] of Chars.
e as String[xx].

Step7 string declaration is showed in the following figure:

Type .
ST String —
0. STRUCT 5&——-#&_ p
+0.0| |Scringl STRING[ZE4] "sample'
+z56.0| |stringz ARRAT[1..10] --_% —~ —~—
71.0 CHAR [ String as array of char
=z66.0 END_STRUCT
TIA Portal string declaration is showed in the following figure:
s hE Regomn B« =y
Data_block_1 i
Marme Data type Start value Retain Accessible ... Visiblein .|
1 amfw Static |
T String String 'sample’ D E E
3 <= » Stringl Array [1..10] of Char D E E

String as array of char
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Note: Usage of String[xx] data type is allowed but a specific Conversion must be applied to the tag. Anyway
0 using tag importer to import tag dictionary from TIA Portal or Step7 string tags are automatically configured
and no changes/conversion are needed.

To manually add an "Array [1..xx] of Chars" data type tag, press the [+] button in the Tag Editor, then select "string" as
Data Type of the Tag and type the string length in the "Arraysize" field:

Simatic 57 MPI >

Simatic 57 MPI

Memory Type Offset

| Internal Memory s | 114 = i

Data block Data Type Arraysize
[1 || | sting MR
Conversion

| | +/-

Cancel Apply Help

and confirm with OK button.

To manually add a "String[xx]" data type tag, press the [+] button in the Tag Editor, then select "string" as Data Type of
the Tag and type the string length in the "Arraysize" field,

Simatic 57 MPI >

Simatic 57 MPI

Memory Type Offset

| Internal Memory  « | 114 = 0

Data block Data Type Arraysize
[1 | | sting M
Conversion

| | +/-

Cancel Apply Help
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then click on [+/-] button to open the Conversion dialog.

Siratic 57 MPI
Simatic 57 MPIL
Memory Type Offset SublIndex
[=]
| Internal Memory — ~ | 114 = 0
Data block Data Type Arraysize

|1 zl |strir1g v| 10

Conversion

I 4 h

oK I | Cancel Apply

Into conversion dialog:

¢ select the "S7 String" conversion type

¢ click on [+] button to add the conversion.

Simatic 57 MPI
Sirmatic 57 MPL
Memory Type Offset SubIndesx
| Internal Memory v| 114 0
Cata block Data Type Arraysize

[1 zl [ string ME:

Conversion @

| Allowed Configured
AB-=BA 57 String
ABCD-=CDAB =+
o= _
P
v

Help

The conversion will be listed into the Configured window on the right.

Confirm with OK button.
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Simatic S5timer data type

Simatic drivers support a special data type, called S5Timer.
The tag must be configured with a specific data type and a conversion must be applied to the Tag to correctly read/write
a Simatic S5Timer Variable.

Open the Tag Editor and add a Tag pressing the Plus button.

7 1:Pagel ]’ Pmtuculs/’ Tags x

Molel: 57-3xx
& Timer_Tag

short

55Timer_Tag

2?M?21207short

Select “unsignedint” as Data Type of the Tag.

+ = d T *] [> % B B8] R |2~ search |
Da - Type Tag name Groups Tag URI Encoding
4 Etic 57 MPL:protl Container

Simatic 57 MPI

Simatic 57 MPI

Memory Type

Offset

Data Block

| 1

Conversion

i

Data Type

SubInde:

| Internal Memory  « | 50 = a

Brraysize

g

boolean

byte

short

int
unsignedByte
unsignedshort

float
double
string
boolean []
byte ]
short []

int ]
unsignedByte []
unsignedshort []
unsignedInt ]
float []

double []
wsiring

Cancel

Apply

Help

Click on +/- button to open the Conversion dialog.
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.
Simatic 57 MPI =
Simatic 57 MPI

Memory Type Offset SubIndesx

Internal Memory - 50 g 0 -
Data Block Data Type Arravsize
|| 1 : | unsignedInt - i}
Conversion

In the Conversion dialog select the S5timer(BCD) conversion type [A] then click on Plus button [B] to add the conversion,
the configured conversion will be listed into the Configured window on the right. Then confirm with OK.

[ |

Simatic 57 MPI

Simatic 57 MPL

2 |

Memaory Type Offset SubInde:x

Internal Memory 50 g 0 -
Data Block Data Type Arraysize
|| 1 : | unsignedInt - i
Conversion A

Configured
S5timer(BCD)

Help

Tag Import

Select the driver in Tag Editor and click on the Import Tags button to start the importer.
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EEEETEDETE

* Tag URI

The following dialog shows which importer type can be selected.

F N
HMIStudio - - o - -

p— L I -
.
Multiple tag importers are available for this protocol. Please select the importer type and continue.
R -
\eersion Type

TIA Portal Project w12 or newer

TIA Portal w13, vi4 or newer  Linear
TIA Portal w1, w11, w12 Linear
Step?7 Linear |
Tag Editor exported xml General
[ Ok ] [ Cancel
I —
Importer Description

TIA Portal Project v12 or | Allows to import the whole TIA Portal project file using .apxx file (where "xx"
newer is the TIA Portal version, example: for TIA Portal 13 , file name is
Linear "project.ap13").

All variables will be displayed at the same level.

TIA Portal v13, v14 or Allows to import:
newer P blocks using .db fi
Linear rogram blocks using . ile

» PLC tags using .xlIsx file
e PLC data types using .udt file

Check Export using TIA Portal v13, v14 or newer for more details.

All variables will be displayed at the same level.

TIA Portal v10, v11, v12 Allows to import:

Linear . "
e Program blocks using .tia file

e PLC tags using .xlsx file
» PLC datatypes using .scl file

Check Export using TIA Portal v10, v11, v12 for more details.

All variables will be displayed at the same level.
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Importer Description

Step7 Allows to import:

Linear )
e Symbols table .asc file

¢ Sources using .awl file
Check Export using STEP7 for more details.

All variables will be displayed at the same level.

Tag Editor exported xml Select this importer to read a generic XML file exported from Tag Editor by
appropriate button.

Tags =

+ = 4 D *] [> Se

Data ag URI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.

o Tags x Protocals -
+ = i @ 3] [ % 2] 28] r [P+ search | Y Fiter by: Data = | Tems used:6/10000 Protocal: Show all Shnw all tags i
Data Type Comment “ | | Property Value
Modbus TCP:protl . ~ Driver
“ Model: Modicon Modbus(1-based) Container Model Modicon Modbus(1-based)
Holding Registers 1 unsignedShart .
Holding Registers 2 unsignedShort - .Prubucul Modbus TCP:prot1
Holding Registers 3 unsignedShort ZELT
Array false
Array size 1]
MRTUS wesgnedshort Arrayindex. Subindex 400003
Comment
Data type unsignedShort
Toolbar item Description
EI:] Import Tag(s).

Select tags to be imported and click on this icon to add
tags from tag dictionary to the project

- Update Tag(s).
& p a(s)

Click on this icon to update the tags in the project, due a
new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:
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Toolbar item Description
> Tags* x 7 Tags* x
+ -4 @ >1 [ 8 & & + =8 @ ] [ %] £ R
Data Type Con Data Type Con
< ok commrst T Contner 4 oddh copemrs 5 Contanr
4 Appiication Container 4 Application Container
4 PLC_PRG Container 4 PLC_PRG Container
4 testArrayTag Array[11] : INT 4 testArayTag Array[11] : INT
o] INT
21} INT
@ T
[El T
A INT
6] T
el mr
A INT
6] T
[a1 INT
[10] INT
Tagl DINT Tagl DINT
Tag2 DINT Tag2 DINT
Tag3 DINT Tag3 DINT
! e = Searches tags in the dictionary basing on filter combo-
P- Search Filter by: |Tagname - .
box item selected.

Communication status

The communication status can be displayed using the dedicated system variables. Please refer to the User Manual for
further information about available system variables and their use.

The status codes supported for this communication driver are:

Error Notes
NAK Controller replies with a not acknowledge.
Timeout Request is not replied within the specified timeout period; ensure the controller is connected

and properly configured for network access

Invalid The device did receive from the controller a response, but its format or its contents or its

response length is not as expected; ensure the data programmed in the project are consistent with the
controller resources.

General Error cannot be identified; should never be reported; contact technical support
Error
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System Variables

System Variables communication driver allows to create Tags that point to system information.

Refer to "System Variables (Protocol)" chapter of User's Manual.
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Protocol Editor Settings

System Variables communication driver allows to create Tags that point to system information.

Refer to System Variables > Protocol chapter of User's Manual.
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Protocol Editor Settings.htm

Variables

Variables communication driver allows to define Tags which points to HMI internal memory.

Variables Tags are not retentive: when the project starts, the starting value of any Variables Tag is 0 (or " in case of
string Tag).

Variables communication driver is not counted as physical protocol.
0 Refer to Table of functions and limits from main manual in "Number of physical protocols" line.

Protocol Editor Settings

Adding a protocol
To configure the protocol:

1. Inthe Config node double-click Protocols.
2. Toadd adriver, click +: a new line is added.
3. Select the Variables protocol from the PLC list.

Tag Editor Settings

Path: ProjectView> Config > double-click Tags

1. Toadd atag, click +: a new line is added.

2. Select Variables from the protocol list: tag definition dialog is displayed.

Variables @
Variables

Data type Conversion

boolean - 0

+

Ok ] [ Cancel Apply
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Element Description
Data Type Data Type Memory Space Limits
boolean 1-bit data 0..1
byte 8-bit data -128 ... 127
short 16-bit data -32768 ...
32767
int 32-bit data -2.1€9...2.1e9
int64 64-bit data -9.2e18 ...
9.2e18
unsignedByte 8-bit data 0...255
unsignedShort 16-bit data 0...65535
unsignedint 32-bit data 0...4.2e9
uint64 64-bit data 0..1.8e19
float IEEE single-precision 32-bit floating 1.17e-38 ...
point type 3.4e38
double IEEE double-precision 64-bit floating | 2.2e-308 ...
point type 1.79e308
string Array of elements containing character code defined by
selected encoding
binary Arbitrary binary data
Note: to define arrays. select one of Data Type format followed by square
0 brackets like “byte[]”, “short[]"...
Arraysize « In case of array tag, this property represents the number of array elements.
¢ In case of string tag, this property represents the maximum number of bytes
available in the string tag.
Note: number of bytes corresponds to number of string characters if Encoding property is
setto UTF-8 or Latin1 in Tag Editor.
If Encoding property is set to UCS-2BE, UCS-2LE, UTF-16BE or UTF-16LE one
character requires 2 bytes.
Conversion Conversion to be applied to the tag.
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Element Description

Conversion ‘ ‘ ‘

inv, swap2 Allowed Configured
BCD Inv bits
AB-:=BA == | ABCD->CDAB
ABCD-=>CDAB -
ABCDEFGH-=GHEFCDAE
Inv bits e

s
| Cancel | [ OK ]

Depending on data type selected, the list Allowed shows one or more conversion types.

Value Description
Inv bits inv: Invert all the bits of the tag.
Example:
1001 — 0110 (in binary format)
9 — 6 (in decimal format)
Negate neg: Set the opposite of tag value.
Example:
25.36 — -25.36
AB -> BA swapnibbles: Swap nibbles in a byte.
Example:
15D4 — 514D (in hexadecimal format)
5588 — 20813 (in decimal format)
ABCD -> swap2: Swap bytes in a word.
CDAB
Example:
9ACC — CC9A (in hexadecimal format)
39628 — 52378 (in decimal format)
ABCDEFGH | swap4: Swap bytes in a double word.
> ]
GHEFCDAB | Example- _ ,
32FCFF54 — 54FFFC32 (in hexadecimal format)
855441236 — 1426062386 (in decimal format)
ABC...NOP - | swap8: Swap bytes in a long word.
>
OPM..DAB | Ex@mple:

142.366 — -893553517.588905 (in decimal format)
0 10000000110
000111001011101101100100010110100001110010101100
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Element Description

Value Description

0001

N

110000011100
101010100001010001011011011011001011011000010011
1101

(in binary format)

BCD bcd: Separate byte in two nibbles, read them as decimal (from
0to9)

Example:

23 — 17 (in decimal format)
00010111 =23

0001 =1 (first nibble)

0111 =7 (second nibble)

Select conversion and click +. The selected item will be added to list Configured.

If more conversions are configured, they will be applied in order (from top to bottom of list
Configured).

Use the arrow buttons to order the configured conversions.

Tag Import
Select the driver in Tag Editor and click on the Import Tags button to start the importer.
Tags x
+ »] $s
Data * Tag URI

The system will require a generic XML file exported from Tag Editor by appropriate button.

Tags x
+ = 4 201D 4

Data ag LRI

Once the importer has been selected, locate the symbol file and click Open.

The tags available within the Dictionary but not imported into the project are gray and are visible only when the "Show all
tags" check box is selected.
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Tags x| Protocols |

+ -4 ® 21 [> 4 Bl &] R [P scrcn

w | Tems used:6/10000 Protocol: Show all

Show altags B3 T

Data Type

Madbus TCP:protl .
# Model: Modicon Modbus{1-based) “ontaner

Holding Registers 1 unsignedShart
Holding Registers 2 unsignedShort
Holding Registers 3 unsignedShort

Toolbar item

# | | Property

“ Driver
Model
Protocol

v Dictionary
Array
Array size
Arrayindex.Subindex
Comment
Data type

Description

Value

Modicon Modbus(1-based)
Modbus TCP:protl

false
1]
400003

unsignedShort

23

Import Tag(s).

Select tags to be imported and click on this icon to add

tags from tag dictionary to the project

R

Update Tag(s).

Click on this icon to update the tags in the project, due a

new dictionary import.

Check this box to import all sub-elements of a tag.

Example of both checked and unchecked result:

Tags" x| Tags' x|
+=-4 @ °1 [ 8 5] & + =4 @ )1 [ &
Data Type Con || Data Type
CODESYS V3 ETH:prot2 CODESYS V3 ETH:prot2
“ Modd: CODESYS 5. Container “ Mok CODESYS 5. Container
4 Application Contziner 4 Appiication Container
4 PLCPRG Container 4 PLC_PRG Container
4 testArrayTag Array[L] : INT 4 testArayTag Array[11] £ INT
[ T
[ T
2 INT
€] T
[ INT
[s] INT
[6] T
7| T
[8 NT
B T
[10] T
Teal DINT Tagl DINT
Tag2 DINT Tag2 oT
Tog3 DINT Tag3 DINT

P- Search

Searches tags in the dictionary basing on filter combo-

box item selected.
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Manual number can be found at the bottom of the cover page.

Date Manual No. Record of Changes

Dec.2020 WUME-XASCEN-COM-01 1st Edition

May.2021 WUME-XASCEN-COM-02 | 2nd Edition

Error correction

Sep.2022 WUME-XASCEN-COM-03 | 3rd Edition

Upgrading the version of xAscender Studio (Version: 4.5)

- Added description of Force Read Single configuration
to Panasonic FP / FP7 protocol

- Added “Environment Variables” chapter
- Added “Client System Variables” chapter
- Remove all unsupported protocols below

CAN Direct v2.0x

CANopen HMI

CANopen SDO

J1939

KNXTP/IP

Lenze CANopen

NMEA 2000

Profibus DP

Profibus DP S7
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