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Components/Software/ IP address used

1 Components/Software/ IP address used

Type/Name Version Software / Firmware IP address / IP Netmask
CTEU-EP 2.3.0+55c503b26bc9.20160721.9438 | 192.168.2.1 / 255.255.0.0
VAEM-L1-S-8-PT Interface REV 07

SPAU-..-LK-.. -

Laptop - 192.168.2.69 / 255.255.0.0
Codesys V3.5 SP7 Patch 2 pbf

Table1.1: 1  Components/Software used

1.1 Recommended documents as reference

- CTEU-EP manual:
https://www.festo.com/net/SupportPortal/Files/429678/CTEU-EP_2015-10_8049309z6.pdf

- Modbus Application Protocol Specification V1.1.b3:
http://www.modbus.org/docs/Modbus_Application_Protocol V1_1b3.pdf

- Modbus Messaging Implementation Guide V1.0b:
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf

- 10-Link Interface and System specification V1.1.2:
http://www.io-link.com/share/Downloads/Spec-Interface/IOL-Interface-Spec_10002_V112_Jul13.pdf

- Codesys Online Help:

T
Back [#] & | Gcontents [ Index R search | &

Search v 0 X | |SearchResults Wﬁifafimdzsi_ -:54"hnpic(r (s) found

ook for Title Location

Modbus Configuring Modbus TCP Configure_Modubus_TCP.htm
Configuring Modbus TCP Config_Modubus_TCP.htm
Modbus Configurator _mod_f_configurator.htm

[l Searchin tiles only Function Block 'ModbusRequest’ _mod_lib_modbusrequest.htm

A Tab 'Modbus Slave Channel' _mod_edt_slave_com_channel.htm

[¥] Display partial matches FML_Read: Verkniipfung bei Modbus/TCP  FML_Read_Modbus.htm

m Limit to 500 /& matches Tah 'Tnfarmatinn’ mnd ,ﬂ,r"’, com_ nnrfﬁlnﬁ'\rmar!‘w\n ,hf,m,

5:] Search Results for Modbus - 54 topic(s) found 5 Index Results for Modbus - 11 topic(s) found

7Conﬁguring Modbus TCP
Festo Controller CECC

Configuring L[0T TCP
The controller supports [[lEa0s TCP Client as well as [[EELENE TCP Server.

The controller can be used simultaneously as both a server and a client.
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Components/Software/ IP address used

1.2 Topology

Note

I-Port communication

Festo offers M12-RJ45 and M12-M12 cable for the Ethernet communication:

Type code Part number Description
NEBC-D12G4-ES-0.5-S-D12G4-ET 8040446 M12-M12 ->0,5m
NEBC-D12G4-ES-1-S-D12G4-ET 8040447 M12-M12 ->1m
NEBC-D12G4-ES-3-S-D12G4-ET 8040448 M12-M12 ->3m
NEBC-D12G4-ES-5-S-D12G4-ET 8040449 M12-M12 -> 5m
NEBC-D12G4-ES-10-S-D12G4-ET 8045450 M12-M12 -> 10m
NEBC-D12G4-ES-1-S-R3G4-ET 8045451 M12-RJ45 -> 1m
NEBC-D12G4-ES-3-S-R3G4-ET 8045452 M12-RJ45 -> 3m
NEBC-D12G4-ES-5-S-R3G4-ET 8045453 M12-RJ45 -> 5m
NEBC-D12G4-ES-10-S-R3G4-ET 8040454 M12-RJ45 -> 10m

Check the Festo NEBU configurator (pn: 539052) too. It includes a lot of cable variants for e.g. 10-Link applications.
Example: NEBU-M12G5-K-0.5-M12G5 would be an 10-Link M12, 5 pin cable with a length of 0.5m
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5.2

Components/Software/ IP address used

Setting the DIL switch
1.Setting IPaddress = 5.3.
2.Perform additional settings =» Table, item [3]...

CTEU-EP DIL settings for Modbus/TCP communication

| |l|

©)(© i

LTI

©)oo

of communication
errors and for
control in the
Idle-Mode

tain their last
switching status

Item |DIL switch ) l Function
ON OFF

DIL switch 1:

1...6: Host ID of the IP address, bit 0...5 2

DIL switch 2:

1...2: Host ID of the IP address bit 6 and 7 2

3: Reserved

4: Network protocol | Modbus TCP EtherNet/I P3)

5: Status bytes Status informa- | No status inform-
= 5.5=> Table tion in the input | ation in the input
“Connection Para- | image image”
meters”

6: Behaviour in case | All outputs re- All outputs are

reset3

1) Switch setting “ON” = ON, switch is to the left or on top

switch setting “OFF” = OFF, switch is to the right or underneath

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10
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3) Factory setting
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Components/Software/ IP address used

1.4 Usable Modbus/TCP function codes and address at CTEU-EP

At Modbus /TCP following important function codes are defined within the specification:

Function Codes
code Sub (hex)
code
Physical Discrete |Read Discrete Inputs 02 02
Inputs
: . Read Coils 01 01
acinl':ss '"temgi Bits Write Single Coil 05 05
Physical coils  |Write Multiple Coils 15 OF
Data Physical Input Read Input Register 04 04
Access Registers
Read Holding Registers 03 03
;2::;: Internal Registers Write Singlle Regis_ter 06 06
Or Write Multiple Registers 16 10
Physical Output |Read/Write Multiple Registers 23 17
Registers Mask Write Register 22 16

9 Note

Physical means “the real process data” of a device. Internal registers include values like parameters,
diagnostic etc. of a device

A) The CTEU-EP can handle maximum 64 Byte I/0 data.
The usable function code(s) to access these process data are:

Function code Modbus address range | Short description

0x01 (Hex) / 1 (Dec) 0..511 (Dec) Read Bit access e.g. to check the status of a single coil

0x05 (Hex) / 5 (Dec) 0..511 (Dec) Write Bit access e.g. to switch on a single coil

0x04 (Hex) / 4 (Dec) 0..31 (Dec) Read 16-Bit Input register access e.g. to read the 2 Byte
process data input value of a SPAU-..-LK-- sensor

0x06 (Hex) / 6 (Dec) 0..31 (Dec) Write single 16-Bit register access e.g. to write the 2 Byte
output data of a VPPM-..-LK pressure regulator

0x10 (Hex) / 16 (Dec) 0..31 (Dec) Write multiple 16-Bit register access e.g. to write the 8 /
16 Byte output data of a CMMO-ST..-LKP motor controller

0x17(Hex) / 23 (Dec) 0..31 (Dec) Write / Read multiple 16-Bit register access e.g. to write

8 / 16 Byte data of a CMMO-ST..-LK with one command
and read the output feedback

Note
In the next CTEU-EP release (Rev4 / FW 2.4.0) it will be possible to read the input process data from
Modbus / TCP address 200 with the function codes for internal 16 Bit Registers.

Seite 8 von 25 Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10
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B) The Modbus/TCP Idle timeout is default 100ms. If no valid Modbus/TCP frame is received during this timeout
the connection gets closed. If no connection is active to CTEU-EP anymore, outputs are marked invalid (reset
to zero or hold last state - depend on DIL switch settings.)

e Idle timeout is deactivated by setting it to 0.
e Idle timeout is active in range of 1..4294967296 ms.

Function code (s) Modbus address Short description

0x10 (Hex) / 16 (Dec) 40 (Dec) Read / Write 16-Bit register access for Idle timeout LSW

0x17( Hex) /23 (Dec) (Least significant word)

0x03 (Hex) / 3 (Dec) 41 (Dec) Read / Write 16-Bit register access for Idle Timeout MSW
(Most significant word)

Q) ISDU (Indexed Service Data Unit) access to the connected I-Port device parameters

Function code (s) Modbus address Short description

0x06 (Hex) / 6 (Dec) 60 (Dec) Read attribute = 50 (Dec)

0x10 (Hex) / 16 (Dec) Write attribute = 51 (Dec)

0x17(Hex) / 23 (Ded) |41 (Dec) Module definition -> CTEU-EP = 0 (Dec)

0x03 (Hex) /3 (Dec) " o I-Port X1 = 0 (Dec)

I-Port X2 = 1 (Dec)-> Only in combination with
CAPC-F1-E-M12 usable

63 (Dec) ISDU Index -» See connected device manual / Contact
Festo support

64 (Dec) ISDU Subindex -» See connected device manual / Contact
Festo support

65 (Dec) Length of data in Bytes -> For Read application always 0
66..185 (Dec) Data -» max. 238 Byte

9 Note
1

. Transfer is initiated by writing command (read / write), all other values has to be correctly set up
before. After the command is written check input register (ISDU Status).

2. The data value (address 65...185) have a byte swap in the 16 Bit register, because of the 10-Link
Big India format. In the next CTEU-EP release (Rev4 / FW 2.4.0) this is changed.

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10 Seite 9 von 25
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D) Direct access to the first 8 Byte |-Port device parameter (ISDU Index 0x43h)

0x03 (Hex) / 3 (Dec)

Function code (s) Modbus address Short description

0x06 (Hex) / 6 (Dec) 50..53 (Dec) Connected device parameter on I-Port X1
0x10 (Hex) / 16 (Dec)

0x17(Hex) /23 (Dec) 54..57 (Dec) Connected device parameter on I-Port X2

E) Read Diagnostic and status information of the Input register(s) via function code 0x04 (Hex)

Function code (s) Modbus address Short description
0x04 (Hex) / 4 (Dec) 40 (Dec) Current diagnosis on I-Port X1
=>» See |0-Link spec. Annex D
41 (Dec) Current diagnosis on I-Port X2
=>» See |0-Link spec. Annex D
60 (Dec) ISDU Status -» 0 = OK ; 254 = Busy ; 255 = Error

I Informations

The used internal vendor error codes are:

Code 1 Code 2 Description

FF (Hex) 50 (Hex) Device lost

FF (Hex) 51 (Hex) Device reconnected

FF (Hex) 52 (Hex) Device configuration failed

FF (Hex) 53 (Hex) A device is attached to a disabled port or attached to a port that was
unused at start-up

FF (Hex) 54 (Hex) device is attached to a disabled port or when attached to a port that was
unused at start-up

FF (Hex) 55 (Hex) device is not attached to a port that is configured to EXPECT_DEVICE

FF (Hex) 56 (Hex) Event code in tcm when input data size is greater than the configured
data size

FF (Hex) 70 (Hex) Event code when entering fatal error

Seite 10 von 25
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Commissioning in Codesys

2 Commissioning in Codesys

2.1 Key requirements

A) The IP address of the CTEU-EP is set and you can ping the node

EX C:\WINDOWS\system32\cmd.exe ® R

Microsoft Windows [Uersion 6.1.760811
Copyright (c> 208089 Microsoft Corporation. Alle Rechte vorhehalten.

C:\Users\raftiping 192.168.2.1

Ping wird ausgefithert fiir 192.168.2.1 mit 32 Bytes Daten:
Antwort von 192.168.2.1: Bytes=32 Zeit<{ims TTL=64

t von 192.168.2.1: Bytes=32 Zeit<{ims TTL=64

t von 192.168.2.1: Bytes=32 Zeit<{ims TTL=64

t von 192.168.2.1: Bytes=32 Zeit<{ims TTL=64

Ping—Statistik fiur 192.168.2.1:
Pakete: Gesendet = 4, Empfangen = 4, Uerloren = 0@
Bz VUerlust),

Ca. Zeitangaben in Millisek.:
Minimum = Bms, Maximum = Bms, Mittelwert = Oms

C:\Users\raft>

B) The LED status of CTEU-EP in combination with the connected I-Port devices look like

() The Codesys Control Win V3 runtime is started

Start PLC
Stop PLC

Exit PLC Control

About...

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10
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Commissioning in Codesys

2.2 Create a project in Codesys V3

A) Create a new project

& P CODESYS V3.5 SP7 Patch 2 pbf

=] New Project g

Categories: Templates:

CDPX project CECC project CPX-CEC Empty project
project

Standard
project

An empty project

Name: CTEU_EP_Modbus
Location:  C:\Users\raft\Desktop\Applikation Nodes 2017\CTEU_EP_Modbus\Codesys Projek' E:]

Lok || conel |

Seite 12 von 25 Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10



B) Add the Codesys Soft PLC

)| cTEU. EP_Modbus

Properties...
£ Add Object »
() Add Folder...

ﬁAdd Device...

(H Add Device

Commissioning in Codesys

Name: CODESYS_Control_Win_V3
Action:
@ Append device Insert device Plug devic

1
c
o
Q.
o
-
m
o
114
o

Device:

Vendor: [<AI vendors>

Name Vendor

#- () Festo HMI

= @ pLcs

#- [ softmotionPLCs

- f#® CDPX Festo AG & Co. KG
~sx CECC-D Festo AG & Co. KG
T CECC-LK Festo AG & Co. KG
i.-gi- CECC-S Festo AG & Co. KG
: CODESYS Control RTE V3 35 - Smart Software Solutions GmbH
= CODESYS Control RTEV3 64 35 - Smart Software Solutions GmbH
- [fJ | coDESYS Control Win V3 35 - Smart Software Solutions GmbH
. ﬁj CODESYS Control Win V3 35 - Smart Software Solutions GmbH
: E CODESYS HMI 35 - Smart Software Solutions GmbH
[ CPX-CEC-C1-V3
- E CPX-CEC-51-V3

Version

3.5.7.25
3.5.7.27
3.5.7.27
3.5.7.27
3.5.7.20
3.5.7.20
3.5.7.20
3.5.7.20
3.5.7.20
3.5.7.25
3.5.7.25

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

Information:

Name: CODESYS Control Win V3
Vendor: 35 - Smart Software Solutions GmbH
Categories:PLCs

Add selected device to the project (top-level)

€  (You can select another target node in the navigator while this wi

W is open.)

Add Device

J |

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10
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Commissioning in Codesys

C) Add an empty program and a task

=) CTEU_EP_ Modbus

= [ copesys_Control_Win_V3 (CODESYS Control Win V3)

= [0 pLcLogic
ﬂ Libraryl % Cut
Copy
[, Paste
K Delete
=2 Properties...
|h Add Object 'I Alam configuration...
[C) Add Folder... o Application...
[J° Edt Object @ CCode Module..
Edit Object With... | (§g Data Server...
€ Logn %¢ DUT..
& EdemalFile...
@ Global Variable List...
Image Pool...
=0 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) POU..
‘O%ﬂ ¥l o 4
2, Paste
X Delete STEP 2
Properties...
) Add Object » | @ Aam corfiguration...
) Add Folder... €} Application...
7" Edi Object [ CCode Module...
Edit Object With... (& Data Server..
©f Login % DUT..
& Edemal Fie...
@ Global Variable List...
Image Pool...
=3 Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
&) POU...
POU for implicit checks...
M, Recipe Manager...
@ Redundancy Configuration...
%8 Symbol Configuration...
&4 Task Configuration...

Seite 14 von 25
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Commissioning in Codesys

> & X | [m POU V@ Task x| —
EP_Modbus 1| Configuration o~
IDESYS_Control_Win_V3 (CODESYS Control Win V3)
] PLC Logic —
Priority ( 0..31 ): 1
e o STEP 3
i Library Manager Type /-\//
POU (PRG) Cydic v|  Interval (e.g. t£200ms): t¥20ms
= @ Task Config
£ Task Wa Input Assistant
[Flenable Text search | Categories
Time (e.g. t%200 Progg; a  Name Type Origin
ensitivity =} Application Application
] PO | PROGRAM il
ok Add Call
POU
[¥] structured view
[V] Insert with argus [ nsert with nam
Documentation:
PROGRAM POU
D) Connect to Codesys with your Laptop
Hevices ~ % X|| “[g) POU g Task (7] CODESYS_Control_Win_V3 x |
=[5 CTEU_EP_Modbus -
= é(;DngS_({mhol_Wh_VEﬁ (CODESYS Control Win V3] Communication Settings S Bk path 15 the Gonpales:
~El LC Logic : ol Gateway-1
= o Application pplications
; m Library Manager [ =- Gateway-1 =
_ [@ Pou rG) Files " [f] myPublicAccessDevice [0001.0245] (active)]
= {8 Task Configuration ‘
N Log
= §& Task
: @ POU PLC settings

E) Download the empty project and check online status

Fle Edt View Project Build Online Debug Tools Window Help
BeE & v -« dBaX M B o0l y ml
Login (At+F8)|
: ' Tk [
=3 CTEU_EP_Modbus
= [ |copEsYs_Control_win_V3 (CODESYS Control Win V3) Communication Settings
=1 PLC Logic
=i} Application Applications
m Library Manager
- [@] Pou (re) Flles
= @ Task Configuration iog
=- @ Task
& pou PLC settings

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10
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Commissioning in Codesys

Result:

‘% CTEU_EP_Modbus.project* - CODESYS the IEC 61131-3 programming system provided by Festo
File Edt View Project Build Online Debug Tools Window Help

=S =r=a . X @R s o, al
Devices > & x| g PoU @
=13 CTEL_EP_Modbus =
- [{J copESYS_Control_Win_V3 [connected] (CODESYS 1 Run button I
=& pLC Logic
= O Application [run] Applications
; m Library Manager ]
@ POU (PRG) Files
= @ Task Configuration -
= @ Task g
& pou PLC settinas
2.3 Create a Modbus TCP master/client
Caution
e The described procedure in chapter 2.3; 2.4; 2.5 is usable in combination with e.g. following
FESTO devices too:
e -CECC-.. (PLO)
e - (CPX-CEC-..-V3 (PLO)
- CDPX (HMI) with Codesys license too!
A) Add an Ethernet device to your Soft PLC
Devices G R L i
=3 CTEU EP_Modbus
= copesys_Control_Win_v3 (CODESYS | nName: Ethernet
= @ﬂ PLC Logic A CHOn”
= OApplication 8 ; ek N =y i
mubraryManager @ Append device Insert device Plug device () Update device
[@] Pou (PrG) Device:
= (&8 Task Configuration Vendor: [<All vendors > v]
= @ Task
@ POU Name Vendor Version
+ Miscellaneous
= ﬂi Fieldbusses
+-¢AN CANbus
+-peds EtherCAT
= HE Ethernet Adapter
@ 35 - Smart Software Solutions GmbH ~ 3.5.7.0
4. = EtherNet/IP
+ @ 10-Link Master
+.- M8 Modbus
+- #% Profibus
+. &% Profinet I0
+. 8§ sercos
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Commissioning in Codesys

B) Add the Modbus TCP Master to the Ethernet Interface

Devices ~ 2 x| [ POU_ [ & Task ' [f] CODESYS_Control Win_V3 x |
=5 CTEU_EP. Modbus (@ Add Device Y
= [ copesYs_Control_Win_V3 (CODES
20 pLc Logic Name: Modbus_TCP_Master
= Applicati
' Q o .lcatlon Action:
m Library Manager i i i
I rﬂ] POU (PRG) @ Append device () Insertdevice k evice () Update device
l = @ Task Configuration Device:
=&
| ¥ ek Vendor: [<A|I vendors> v
i &) rou
[ Ethernet (Ethernet) Name Vendor Version
‘ =0 Fieldbusses
4. = EtherNet/IP
\ = w8 Modbus
\ =W Modbus TCPMaster
~ [ —— N ——— - @ modbus TCPMastér 35 - Smart Software Solutions GmbH
+ 0 ™MagbusTCP Slave Device
+- 1 Profinet IO\\ P 4
L A
% | Be sure that the version is lower
or equal as the version of your
"main" device
[¥] Group by category
q " Display all versions (for exper@
[] Display outdated versions
Information:
[  name:Modbus TCP Master -
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus TCP Master g

Append selected device as last child of
Ethernet

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

Add Device ] [ Close
C) Optional change the settings of the master
Devices ~ 8 X! i Modbus_TCP_Master X |
=3 CTRU_EP_Modbus =]
= [ coDESYS_Control_Win_V3 (CODESYS Control Win v3) || | General Modbus-TCP
=& pLC Logic ) Response Timeout (ms) (1000 &
= @ Application ModbusTCPMaster I/O Mapping -
3 Socket Timeout (ms) 10 =
m Library Manager o |
ModbusTCPMaster Parameters
POU (PRG, ’
< Status ‘
= @ Task
; &] pou Information
= \__ﬂ Ethernet (Ethernet)
E[‘] Modbus_TCP_Master (Modbus TCP Master)

- Response Timeout:

The response timeout sets the time interval that the master will wait for the answer from a slave node. If the
nodes do not answer within this time interval, then an error is recorded for the implicit slave function block. The
value entered for the time interval is also the default value for each node. For each node, you can still set a spe-
cific value within its Modbus TCP slave configuration.

- Socket Timeout:
Maximum time to wait for incoming TCP/IP packages the bus cycle task can be blocked during this time, for ex-
ample if a Modbus TCP slave is disconnected

-Auto-reconnect:
[¥]: After a communication error, Codesys automatically confirms the error and attempts to continue executing
the Modbus command.

[]: The error must be explicitly confirmed in the slave function block.
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Commissioning in Codesys

2.4

Create a Modbus TCP slave/server

A) Add the Modbus TCP Slave to the master

= ﬂ;} Application

ModbusTCPMaster I/O Mapping

i) Library Manager Li 1 Socket Timeout (ms) 10 =
[#] pou (PrG o e Gt — —Tp
.@_1 — () Add Device . &
= (44 Task Configuration
-
& Task Name: Modbus_TCP_Slave
& pou
= vj] Ethernet (Ethernet) Action:
[ Modbus_TCP_Master (Modbus TCP Master) @ Appenddevice () Insertdevice ) Update device
Device:
Vendor: [<AII vendors > v
Name Vendor Version
= \:ﬂ Fieldbusses
=W Modbus
=M Modbus TCP Slave
]_'Ii Modbus TCP Slave | 35 - Smart Software Solutions GmbH  3.5.7.0
B) Set the IP address of the Modbus TCP slave / server
Devices v o X LB Modbus_TCP_Master [#] Modbus_TCP_Slave x
=5 CTEU EP_Modbus (=]
= [ﬂ EODESYS_Conh'oI_Win_V3 (CODESYS Control Win V3) General Modbus-TCP
=B pLc Logic
=} Application Modbus Slave Channel Slave IP Address: 192 . 168 . 1
m Library Manager e g
@ POU (PRG) Modbus Slave Init e Rl
— . Response Timeout (ms) 1000
= {8 Task Configuration
ModbusTCPSlave Parameters
= Task Port 502
&) rou

= U:‘] Ethernet (Ethernet)

= 1‘1"] Modbus_TCP_Master (Modbus TCP Master)
[ Modbus_TCP_Slave (Modbus TCP Slave)

- Unit-ID:
No impact on Modbus TCP devices

- Response Timeout (ms):

ModbusTCPSlave I/0 Mapping

Status

Time interval for the master to wait for the response from the slave. This is especially configured for this slave
node and overwrites the general response timeout setting of the respective master.

9 Note

The CTEU-EP Modbus/TCP Idle timeout is default 100ms and defined in Modbus address 40 (Dez)

and 41 (Dez). The setting in Codesys has only an influence on the master/client behavior!

- Port:

Port number (TCP/IP) of the slave 502 is default for Modbus
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C) Define Modbus communication commands

Step1: Add a Channel

Commissioning in Codesys

] Modbus_TCP_Master (] Modbus_TCP_Slave X

General Mame Access Type Trigger READ Offset Length
Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave If0 Mapping
Status
Information
| addchamnel.. || Dekte.. || et
Step2: Define how the master/client communicates with the slave/server.
r© R
ModbusChannel > |
Channel
Name VTUG_Port1
AccessType | Write Single Register (Function Code 6) v
Trigger [Cydic v] Cyde Time (ms) 50
Comment
READ Register
Offset [ .
Length ;1
Error Handiing  |Keep last Value v |
WRITE Register
Offset v
Length [1
Lok || cancel |
v

-

[Example screenshot for cyclic communication with a VTUG 2 Byte (16 coil) valve terminal]
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Commissioning in Codesys

i Informations

A) Access Type defines the function code
-» The slave/server has to support such code otherwise no data exchange is possible

i Read Coils (Function Code 1)

Read Discrete Inputs (Function Code 2)
Read Holding Registers (Function Code 3)
Read Input Registers (Function Code 4)
Read Single Coil (Function Code 5)
Write Single Register (Function Code &)
Wiite Muitiple Coils (Function Code 15)
Write Muitiple Registers (Function Code 16)
Read/Write Multiple Registers (Function Code 23)

B) Trigger define how you send the Modbus/TCP message

Trgger = Cyclic: The request occurs periodically.

= Rising edge: The request occurs as a reaction to a rising edge of the Boolean trigger variables.
C) Read register options

Offset Start address where reading should start (value range 0-65535)

Length Number of registers to be read (for word access) or number of discrete inputs to be read (for bit access)

Emror Handling ~ Defines what should happen to the data in case of a communication error

s Set fo ZERO
= Keep last Valuve

D) Write register options

Offset Number of the register to be written to (value range 0-65535)

Length Number of registers to be written to (= Words)
Value range of the parameter depends on function code:

Result:

{ Modbus_TCP_Slave X |

Name Access Type Trigger READ Offset Length Error Handling ~ WRITE Offset Length
= VTUG_Portl  Write Single Register (Function Code 06) ' CYCLIC, t#50ms 16%0000 L
Short explanation:

The master/client sends every 50ms the single register write command to the Modbus/TCP slave/server
address 0 (Dez)
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Step3: For testing purpose

Commissioning in Codesys

activate “Always update variables”

[ Modbus_TCP_Master "] Modbus_TCP_Slave X |
General Channels
Variable Mapping  Channel  Address Type Unit Descript
Modbus Slave Channel =" VTUG_Portl  %QWO  ARRAY.. Write Sin
= "¢ VTUG_Por..  %QWO WORD 0000:
Modbus Slave Init F$ Bit0 %QX0.0 BOOL
L3 -
ModbusTCPSlave Parameters v :’ B!tl L il oot
) Bit2 %QX0.2 BOOL
ModbusTCPSlave IO Mapping "9 Bit3 %QX0.3 BOOL
] Bit4 %QX0.4 BOOL
Status - BitS %QX0.5 BOOL
"% Bit6 %QX0.6 BOOL
Information ] Bit7 %QX0.7 BOOL
- Bit8 %QX1.0 BOOL
B "9 Bit %QX1.1 BOOL
T e Bit10 %QX1.2 BOOL
P Bit11 %QX1.3 BOOL
i) Bit12 %QX1.4 BOOL
] Bit13 %QX1.5 BOOL
- T Bit14 %QX1.6 BOOL
" Bit15 %QX1.7 BOOL
|
Always update variailes: |Use parentd setting ’
Use parent evnce setting
Enabled 1 (use bus cyde task if not used in any task
| Enabled 2 (always in bus cyde task I

9 Note

This setting makes sense to test the function in online mode. As soon as the variable is used in a
project it should be changed, because it creates an additional load in the PLC.

Step4: Download project and test the valves

- 7 | i |08 o m | |z P

Login (At+F8)|
~f Modbus_TCP_Master  ''[fj Modbus_TCP_Slave X |

General Name

- VTUG_Port1

Access Type
Write Single Register (Function Code 06) CYCLIC, t#50ms

Trigger

Modbus Slave Channel

| o2 O] m = o P

—_ Stat(FH)
lodbus_TCP_Master  ~ 35] Modbus_TCP_Slave X |

Name
- VTUG_Port1

Access Type Trigger

Write Single Register (Function Code 06) CYCLIC, t#50ms

t Clavim Fhanaal

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode — 1.10 Seite 21 von 25



Commissioning in Codesys

Test result in online

mode:

[ Modbus_TCP_Master

_/'[{] Modbus_TCP_Slave X |

General

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave I/O Mapping

Status

Information

Channels
Variable Mapping  Channel Address Type Current Value Prepared Value Unit Description
=-"¢ VTUG_Portl  %QWO ARRAY... Write Single...
=5 VIUG_Por..  %QWO0 WORD 255 ] 0000:
] Bit0 %QX0.0 BOOL
"$ Bit1 %QX0.1 BOOL
" Bit2 %QX0.2 BOOL
" Bit3 %QX0.3 BOOL
"y Bit4 %Qx0.4 BooL OIS
" Bit5 %Qx0.5 BOOL LU
*$ Bit6 %QX0.6 BOOL
" Bit7 %Qx0.7 BOOL  [ECW]
] Bit8 %Qx1.0 BooL [FYEES
) Bit9 %QX1.1 BOOL
" Bit10 %QX1.2 BOOL S
"$ Bit11 %QX1.3 BOOL
& Bit12 %Qx1.4 BooL [FNEES
"$ Bit13 %QX1.5 BOOL
"$ Bit14 %qQx1.6 0oL |[FNES
"y Bit15 %qQx1.7 BooL |FNEES
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2.5

Commissioning in Codesys

Example how to change the parameters of a connected I-Port device

In the 10-Link application node of the SPAU-..-LK.. sensor you find e.g. following parameter

https://www.festo.com/net/SupportPortal/Files/376692/SPAU%20I0-Link%20parameter%20description.pdf

3.3.5 Device specific parameters
[ ]
Index Sub- |Name Value Access? Length |Format
Index U Im S
0x0112 |0 OutA, Auto difference moni- |16 ... 328, R |R/W |R/W |2 Bytes |Uintegerlé
toring, max. signal delta default 33
(s.0bS)
boundary value for constant
signal observation
0x0113 |0 OutA, Auto difference moni- |5...9999, R |R/W |R/W
toring, time delta (t.obS) default 200
time period for constant sig-
nal observation (msec)
0x0114 |0 OutA , Auto difference moni- |82 ... 8192, R [R/W |R/W
toring, switchpoint delta default 328
(d.SP)
threshhold for pressure dif-
ference
0x0118 |0 OutA, backlight color (COLR) [0, allways blue (with display) |[R |R/W |R/W
allways green (without dis-
play)
1, red if Qut=0
2, redif Qut=1
default 0

To change this Index you can use e.g. following Modbus command

Application Note — Commissioning of CTEU-EP in Modbus/TCP mode - 1.10

Useful, because a parameter change is a

- :
ModbusChannel g
Channel
Name Parameter change
AccessType |write Multiple Registers (Function Code 16) v
Trigger [R;smg edge v] Cyde Time (ms) ;7100
Comment ‘
READ Register
Offset acyclic operation
Length 1
Error Handing Keep last Value
Y See chapter 1.4. The
o length is 7 because of
z 2 Byte data length
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Commissioning in Codesys

Add a command for the ISDU status to check if everything works correctly

's | 'y
ModbusChannel ‘ A |
Channel
Name |ISDU Status
Access Type [Read Input Registers (Function Code 4) v
Trigger [Cydic v] Cydle Time (ms) 50
Comment
' READ Register
Offset 60 v
; Length. 1
Error Handling Keep last Value v
WRITE Register
Offset v
Length D
[ ok || cancel
L »)

Download the project and define the values for the write command in online mode

m!

| & 4

1 m Modbus_TCP_Master

" Modbus_TCP_Slave x

&

ISDU Status[0]

Short value explanation:

51 = ISDU Write operation
0 = CTEU-EP module

1 = |-Port X2, because on this port the SPAU-..-LK-.. is connected
118 (Hex) = 280 (Dec) = Parameter Index
0 (Hex) = Sub index

Qw2:
QWS3:
QW4:
QWS5:
QWe:
QW?7:
Qws:

2 = Byte length

1 = Change display colour to red
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%IW0

WORD

0

Channels

Variable Mapping  Channel Address Type Current Value  Prepared Value Unit Description

+ T VTUG_Port1 %QW0 ARRAY [0..0] OF WORD Write Single Register
"% Parameter ch... %QX2.0 BIT FALSE TriggerVariable

R ] Parameter ch... %QW2 ARRAY [0..6] OF WORD Write Multiple Registers
+ Parameter ch..  %QW2  WORD 51 | 0060:
+-"$ Parameter ch..  %QW3  WORD 0 0061:
+- "9 Parameter ch... %QW4 WORD 1 0062:
+- " Parameter ch... %QWS5 WORD 280 0063:
+-"9 Parameter ch..  %QW6  WORD 0 0064:
+-"p Parameter ch..  %QW7  WORD 2 0065:
+- "y Parameter ch..  %QWS3 WORD 1 0066:

=49 ISDU Status Y%IWO ARRAY [0..0] OF WORD Read HoldingRegisters
+

0060:
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Commissioning in Codesys

Via the Rising edge the master/client send the command to the slave/server one time

The result is an error:

Channels

Variable Mapping  Channel Address Type Current Value Prepared Value Unit Description

E WTUG_Portl S0 ARRAY [0..0] OF WORD Write Single Register
i Parameter ch... SLOX2.0 BIT TriggerVariable

=T Parameter ch... SR 2 ARRAY [0..6] OF WORD Write Multiple Registers
4T Parameter ch... SRQW2 WORD 51 0060:
+-Fp Parameter ch..  =%wQw3  WORD 0 0061:
+- T Parameter ch..  =%wQw4  WORD 1 0062:
+ K@ Parameter ch... SRS WORD 280 0063:
+- T Parameter ch... SRQWe WORD 0 0064:
+-Fp Parameter ch... QW7 WORD 2 0065:
+- T Parameter ch... 2RQWS WORD 1 0066:

E ] I5DL Status SIW0 ARRAY [0..0] OF WORD Read Holding Registers
E 1SDU Status[0] 9LIW0 WORD 254 0060:

The reason for the error is the data byte swap!
-- Change the data from 0000 0000 0000 0001 (Dec 1) to 0000 0001 0000 0000 (Dec 256)

The new result is:

Channels

Variable Mapping  Channel Address Type Current Value  Prepared Value Unit Description

+ "y VTUG_Port1 %QW0 ARRAY [0..0] OF WORD Write Single Register
) Parameter ch... %QX2.0 BIT TRUE Trigger Variable

=-"$ Parameter ch... %QW2 ARRAY [0..6] OF WORD Write Multiple Registers
+- "9 Parameter ch..  %QW2  WORD 51 0060:
+. g Parameter ch..  %QW3  WORD 0 0061:
+. "9 Parameter ch... %QW4 WORD 1 0062:
+. " Parameter ch... %QWS WORD 280 0063:
+- " Parameter ch..  %QW6 WORD 0 0064:
+- " Parameter ch..  %QW7  WORD 2 0065:
+-"9 Parameter ch..  %QW8  WORD 256 0066:

= 4§ ISDU Status %IWO0 ARRAY [0..0] OF WORD Read HoldingReqisters
+ 4 ISDU Status[0] %IW0 WORD 0060:
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