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1 About these Instructions

The purpose of this document is to guide customers in installing and commissioning the TBEN-Lx-
EN1 and FEN20-EN1 Ethernet spanners.
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2 Notes on the Product

2.1 Product Identification

This instruction is valid for the following devices:
TBEN-L4-EN1
TBEN-L5-EN1
FEN20-EN1

2.2 Manufacturer and Service

Hans Turck GmbH & Co. KG
Witzlebenstralle 7

45472 Muelheim an der Ruhr
Germany

Turck supports you with your projects, from initial analysis to the commissioning of your applica-
tion. The Turck product database contains software tools for programming, configuration or com-
missioning, data sheets and CAD files in numerous export formats. You can access the product data-
base at the following address: Should you have any further questions,
please contact the sales and service team in Germany under the following telephone numbers:

Sales: +49 208 4952-380
Technology: +49 208 4952-390

Internet:

Outside Germany, please contact your local Turck representative.

2018/03 5
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3 Product Description

3.1 Properties and Features

Two Ethernet ports that can be addressed individually
Data exchange via a 240 word (480 byte) data table

Spanner port 1 supports EtherNet/IP™ and Modbus TCP, spanner port 2 supports
EtherNet/IP™ and Modbus TCP and PROFINET

Direct connection of up to 16 digital in- and outputs to the field bus
Channel-related short-circuit diagnosis of inputs
Ethernet-connection with two 4-pole, D-coded M12 X 1 connectors
Rotary switch position settings only apply to port 1

Address Conflict Detection (ACD) disabled on both ports

LLDP enabled on port 2 only

Port 2 IP address can be set via the web server or PROFINET DCP

Upgrades can only be performed via port 1

2018/03 7



Product Description

32 Block I/O Module TBEN-L...-EN1

3.2.1 Device Overview
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Fig. 1: Dimensions

3.2.2 Technical data

Supply voltage
Supply voltage 24VDC
Permissible range 18..30 VDC

Total current max. 9 A per voltage group V1

Connection technology voltage supply

— TBEN-L4-EN1

7/8" connector, 4-pole

— TBEN-L5-EN1

7/8" connector, 5-pole

Sensor/actuator supply VAUX1

Supply connector CO - C7 from V1
short-circuit proof, 120 mA per connector

Potential isolation

System data

Transmission rate

Galvanicisolation from V1 and V2 voltage group, volt-
ages up to 500 VDC

10/100 Mbps

Connection technology

2 x M12, 4-pole, D-coded

Protocol detection

Automatic

Web server

192.168.1.254 (Default)

Service interface

Ethernet via P1
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Protocol properties
Modbus TCP

Address assignment

Static IP (rotary coding switches), BOOTP, DHCP

Supported Function Codes

FC1, FC2, FC3, FC4, FC5, FC6, FC15, FC16, FC23

Number of connections

8

Input data size

Max. 240 registers

Register start address

12288 (0x3000)

Output data size

Max. 240 registers

Output register start address

13312 (0x3400)

EtherNet/IP™

Address assignment

According to EtherNet/IP™ standard

Number of connections 3
PROFINET

Address assignment DCP

Conformance class B (RT)

MinCycleTime 1ms

Fast Start-Up (FSU) <150 ms

Diagnostics According to PROFINET Alarm Handling
Topology detection Supported
Automatic address assignment Supported
Inputs
Number of channels 16
Connection technology inputs M12, 5-pole
Input type PNP

Type of input diagnostics

Group diagnostics

Switching threshold

EN 61131-2 type 3, PNP

Low level signal voltage <5V
High-level signal voltage >11V
Low-level signal current <1.5mA
High-level signal current >2mA
Input delay 25ms

Electrical isolation

Tests

Vibration test

Galvanic isolation to P1/P2, voltage proof up to 500
VDC

According to EN 60068-2-6/ IEC 68-2-47,
Acceleration upto 20 g

Drop and topple According to IEC 60068-2-31/IEC 60068-2-32 1
Shock test According to EN 60068-2-27
EMC According to EN 61131-2

Ambient conditions

Temperature range

- Operating temperature

-40°C...+70°C

- Storage/transport

-40°C...+85°C
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Operating altitude Max. 5000 m ASL

Protection class IP65/IP67/IP69K

Approvals CE, cULus

Housing

Dimensions 60.4 x 230.4 x 24 mm (w X | xh)

Material Fibre-glass reinforced Polyamide (PA6-GF30)
Window material Lexan

Screw material

303 Stainless Steel

Halogen-free

Yes
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33 Block 1/0O Module FEN20-ENT

3.3.1 Device Overview

Fig. 2: Dimensions

3.3.2 Technical data

Supply voltage

Supply voltage 24 \VDC

Operating/load voltage 12...30 VDC

Operating current 100 mA

Electrical isolation 500 V galvanic IO to Ethernet
Power loss, typical <24 W

Connection technology voltage supply screw terminals
Inputs

Number of channels 8

Input voltage 24VDC

Supply current 700 mA

Switching threshold 7 V/1,65 mA

Signal voltage, low level 7VDC

Signal voltage, high level 7...30VDC

Low-level signal current <1.5mA

High-level signal current >2.5mA

Input delay 25ms

Max. input current 6 mA
System data

Transmission rate 10/100 Mbps, Full/Half Duplex, Auto Negotiation;

Auto Crossing
Address modes Ethernet via Software
Connection technology Ethernet 2 x RJ45 sockets

2018/03 11



Product Description

Protocol detection Automatic
Web server 192.168.1.254 (Default)
Service interface Ethernet

Device rest
Protocol properties
Modbus TCP

Via push button

Address assignment

Static IP (rotary coding switches), BOOTP, DHCP

Supported Function Codes

FC1, FC2, FC3, FC4, FC5, FC6, FC15, FC16, FC23

Number of connections

6

Input data size

Max. 240 registers

Register start address 12288 (0x3000)
Output data size Max. 240 registers
Output register start address 13312 (0x3400)

EtherNet/IP™

Address assignment

According to EtherNet/IP™ standard

Quick Connect (QQ) <150 ms
Device Level Ring (DLR) Supported
Number of CIP connections 6
PROFINET
Address assignment DCP
Conformance class B (RT)
MinCycleTime 1ms
Fast Start-Up (FSU) <150 ms
Diagnostics According to PROFINET Alarm Handling
Topology detection Supported
Automatic address assignment Supported
Housing
Dimensions 55x%62.5 x 30 mm (w x | xh)
Material Fibre-glass reinforced Polyamide (PA6-GF30)

Ambient conditions

Temperature range

- Operating temperature

-40°C...+70°C(--40 °F...+158 °F)

— Storage/transport -40°C...+85°C(--40 °F...+185 °F)
Protection class IP20
Approvals CE, cULus
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4 Connecting

4.1 Connecting TBEN-L...-EN1

Connecting the Device to Ethernet

For the connection to Ethernet, the device has an integrated autocrossing switch with two 4-pin
M12 Ethernet sockets. The maximum tightening torque is 0.6 Nm.

VR

© @@ ©

Fig. 3: M12 Ethernet sockets

» Connect the device to the field bus according to the pin assignment shown below.

<
i 1=TX+
2=RX+
2 4=RX-
flange = FE
P1,P2

Fig. 4: Pin assignment Ethernet connectors

Connecting the Power Supply

For the connection to the power supply and the feeding through of the power, the device has two
5-pin 7/8" connectors. The power supply connectors are designed as 4-pole (TBEN-L4) or 5-pole
(TBEN-L5) 7/8" connectors. V1 and V2 are galvanically isolated. The maximum tightening torque is
0.8 Nm.

» Connect the device to the power supply according to the pin assignment shown below.

Supply voltage 7/8“, 5-pole

_ < X1=voltage IN
3 1BK  =V2(0) 3 X2 = voltage OUT for supplying the next node
4 2 2BU =VIG) 5 Gy,
51 ZS,’}YE ;\F,E @ 19-Ys V1=supplyvoltage 1 (incl. supply of electronics)
SWH =V2(+) V2 = supply voltage 2
X1 X2
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Connecting

Supply voltage 7/8", 4-pole

Pin assignment

< X1=voltage IN
X2 = voltage OUT for supplying the next node
1RD =24VDC V2
13 SWH ZGND VT 31 \%! ly voltage 1 (incl ly of electronics)
2\®_®)4 3WH=GND V1 4\0_9/> = supply voltage 1 (incl. supply of electronics
4BK =GND V2 V2 = supply voltage 2
X1 X2

Connecting Digital Sensors

The device has eight 5-pin M12 connectors for connecting digital sensors. The maximum tightening
torque is 0.8 Nm.

1°1CECECN

I

Fig. 5: M12 connector for connecting digital sensors

» Connect the digital sensors and actuators to the device according to the pin assignment shown

below.
TBEN-L...-EN1
<
2 1 =V5,ux1
) 2 =Signal In
1 3 3=GNDV1
9 4 =Signal In
5 4 5=FE

Co0..C7

Ground the Device (FE)

The grounding clip and the metal ring are connected to each other. A mounting screw through the
bottom mounting hole in the module connects the shielding of the fieldbus lines to the functional
ground of the power supply and the connected devices and to the reference potential of the sys-
tem.

If a common reference potential is not required, remove the grounding clamp to disconnect the
fieldbus shield or fix the module with a plastic screw.
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Removing the Grounding Clamp

» Use a flat standard screwdriver to lever the grounding clip upwards and remove it.

Fig. 6: Removing the grounding clamp

Mounting the Grounding Clamp

» Insert the grounding clamp between the fieldbus connectors (using a screwdriver if necessary)
so that it makes contact with the metal housing of the connector.

The shielding of the fieldbus lines is now connected to the grounding clamp.

Fig. 7: Mounting the grounding clamp

4.2 FEN20-EN1

Connecting the Devices to Ethernet

For the connection to Ethernet the device has two 2-pin RJ45 ports.

Fig. 8: RJ45-ports
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Connecting

» Connect the device to Ethernet according to the pin assignment below.

12345678 2

4=n.c
EJW 5=n.c

Fig. 9: Pin assignment Ethernet connectors

Connecting Power Supply

» Connect the device to the voltage supply according to the pin assignment below.

Supply voltage

Pin assignment

]
3

12

Connecting Digital Sensors

The device provides 10 screw terminals for connecting digital sensors.

—

Fig. 10: Screw terminals for connecting digital sensors

» Connect the digital sensors and actuators to the device according to the pin assignment shown

below.

FEN20-EN1

1=V1-
| ] 2=1/00
|20000000Q0| 3=1/01

12345678910 4=1/02
5=1/03

6=14
7=15
8=16
9=17
10 =Vourl +

3-wire connection

12345678910
| |
(02000000007

-1 [I/Oo +

S
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5 Address Setting for Spanner Modules

5.1 Address setting at TBEN-L...-EN1
Setting the address mode is done through the 3 rotary coding-switches on the gateway.

2 3 0 3 2 3 000: 192.168.1.254
~ < ~ ¥ ~ v 1 - 254: static rotary
B - ol e ol o o 300: BootP
) Y 6 ) ) o 400: DHCP
&L &L &L 500: PGM
600: PGM-DHCP
x 100 x 10 x1 900: F_Reset

Fig. 11: Decimal rotary coding-switches for address setting

@ ATTENTION!
Protective cover opened
Protection class IP65/IP67/IP69K not guaranteed

» Screw the protective cover over the rotary coding-switches firmly
» Check if seal of the protective cover is correctly placed

NOTE
ﬂ After every change of the address-mode, a voltage reset must be done.

Mode: Static Rotary

When using the rotary-mode, the last byte of the station’s IP address can be set via the rotary coding
switches.

Switch position 000: in TURCK devices used to reset the device to the default IP address (see
).
Switch position 001: normally reserved for the default-gateway
Switch position 002...254: valid IP address range
Switch position 255: normally used for broadcast messages in the subnet.
We therefore recommend addresses in the range of 002...254.
Mode: BootP (300)
Switch position: 300

Address setting is carried out by a BootP-server in the network after the start-up of the gateway.

NOTE
ﬂ The IP address, as well as the default subnet mask assigned to the station by the BootP-
server, are stored permanently in the station’s EEPROM.

If the station is switched from BootP-mode to rotary- or PGM-mode, the settings carried
out in BootP-mode (IP address, subnet mask, etc) will be read from the device’s EEPROM.

PROFINET

» Please assure, that in PROFINET applications, the address assigned via a BootP server corre-
sponds to the address, which is assigned in the configuration tool.

2018/03 17



Address Setting for Spanner Modules

18

Mode: DHCP (400)
Switch position: 400

Address setting is carried out by a DHCP server in the network after the start-up of the device.

NOTE
ﬂ The IP address, as well as the default subnet mask assigned to the station by the DHCP-
server, are stored permanently in the station’s EEPROM.

If the station is switched from DHCP-mode to rotary- or PGM-mode, the settings carried
out in DHCP-mode (IP address, subnet mask, etc) will be read from the device’s EEPROM.

DHCP supports three mechanisms for IP address allocation:
In "automatic allocation”, the DHCP-server assigns a permanent IP address to a client.

In "dynamic allocation"”, DHCP assigns an IP address to a client for a limited period of time. After
this time, or until the client explicitly relinquishes the address, the address can be re-assigned.

In "manual allocation”, a client's IP address is assigned by the network administrator. In this case,
DHCP is only used to transmit the assigned address to the client.

PROFINET

Please assure, that in PROFINET-applications, the address assigned via a BootP-server corresponds
to the address, which is assigned in the configuration tool.

Mode: PGM (500)
Switch position: 500

The PGM-mode enables access of the Turck DTMs to the device’s network settings.

NOTE
ﬂ In the PGM-mode, all network settings (IP address, subnet mask, etc.) are send to the
device's internal EEPROM and stored permanently.

Mode: PGM-DHCP (600)
Switch position: 600
The device sends DHCP-requests until a IP address is assigned (DHCP-server, PROFINET-controller).
The assigned IP address is stored to the device and the DHCP-client is stopped.

Even after a restart of the device, the device sends no further DHCP-requests.
PROFINET

This mode assures a PROFINET-compliant operation of the device.

NOTE
ﬂ If a DHCP-server is used within the network, problems may occur during IP-assignment.

In this case, both, the DHCP-server as well as the PROFINET-controller (via DCP), try an IP-
address-assignment.
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Resetting the IP-Address, Switch Position "000"

With this setting the DIP-switches to "000" followed by a voltage reset, the device is set to the
address 192.168.1.254 (see ).

NOTE
ﬂ Setting "000" is no operation mode! After having reset the IP address to the default values,
the device has to be set to another mode.

Default Setting of the Device

The device's default-settings are as follows:

IP address 192.168.1.254
Subnet mask 255.255.255.0
Default gateway 192.168.1.1

NOTE
ﬂ The devices can be reset by the user to these default settings at any time.

To reset the module, set the 3 coding-switches on the gateway to "000" followed by a
power-on reset.

@ ATTENTION!
Protective cover opened
Protection class IP65/IP67/IP69K not guaranteed

» Screw the protective cover over the rotary coding-switches firmly
» Check if seal of the protective cover is correctly placed
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Address Setting for Spanner Modules
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Factory Reset (F_Reset), Switch Position "900"
F_Reset (Reset to factory setting)
Switch position: 900

This mode sets all device-settings back to the default values and deletes all data in the device's inter-
nal flash.

NOTE
ﬂ Setting 900 is no operation mode! Please set the device to another mode after having
reset the IP address to the default values.

@ ATTENTION!
Protective cover opened
Protection class IP65/IP67/IP69K not guaranteed

» Screw the protective cover over the rotary coding-switches firmly
» Check if seal of the protective cover is correctly placed

Set Button

The Set button is placed left to the rotary coding switches under the cover at the device.

Pushing the Set-button causes a device-restart.

Fig. 12: Set button

@ ATTENTION!
Protective cover opened
Protection class IP65/IP67/IP69K not guaranteed

» Screw the protective cover over the rotary coding-switches firmly
» Check if seal of the protective cover is correctly placed
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5.2

5.3

2018/03

Address Setting at FEN20-EN1

The FEN20-EN1 is permanently set to mode PGM-DHCP. A factory reset (F_Restet) can be performed
by pressing the “Reset” button that is recessed into the front of the device.

Assign the IP Address with Turck Service Tool (Port 1 only)

The Turck Service Tool can be used to set the IP address of either the TBEN-Lx-EN1 or the FEN20-EN1
in rotary switch mode PGM (500) or PGM_DHCP (600). The tool can also be used to change the first
3 octets of the IP address as well as netmask and gateway in other rotary switch modes.

NOTE

For the TBEN-Lx-EN1 and the FEN20-EN1 Ethernet spanner modules the Ethernet cable

must be plugged into port 1 for the Turck Service Tool to work correctly. The address of
port 2 can not be set with Turck Service Tool. If the IP addresses for both ports need to be
assigned, the web server or PROFINET DCP is recommended and discussed in the follow-

ing section.

» Open Turck Service Tool and click “Search”.

= Turck Service Tool, Vers, 0.1 =2 E=R ===
Your Global Automation Partner FUNnRCiIK
—
[ . EN © EIP b 4
Search.. (F5)  Change {F2) Wink (F$) Actions (F4 | Clipboard  Language | Expertview ON | Start DHCP {F6) Configuration (FT) ARGEE (F8) | Close
No MAL addiess IF addess Netmask Gateway Mode Device Version  Adapter ARGEE  Protocol
1 | 00.07.48.0E.35.2 192.168.1.954 | 255,255 FGM_DHCP [ TBENLSENT [21220 [1sz1e81120 [- [Tueck |

oCP
DbCrP
[ala=]

Gefunden 1 Gerat,

Fig. 13: Turck Service Tool - found devices

» Click on the device to be addressed and change the IP configuration via “Change”.
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» Enter the IP address, netmask and gateway in the following window and click “Write to Device”.

Search... (F5)

Mo, MAC address Name

Change (F2) | Wink (F3) Acti

Device name:

EIP

Start DHCP (F6)  Configuration (F7) ARGEE (F8)

=

Clase |

Gefunden 1 Gerat.

IF configuration

MAC address IF addiess

Metmask Gateway

255 255 255.0 19216811

[ et IP configuration tempararily

Status messages:

==

e

Device
TBEM-LG-ENT

Wersion

Adapter ARGEE  Protocal

Fig. 14: Turck Service Tool — Change device configuration

= The IP address is set.

» Close the Turck Service Tool.
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6 The Web Server

» Configure the device via the web server.

6.1 Security in the Web Server

In the web server, a default-password is assigned in the devices for the administrator access.

In order to make misuse by third parties more difficult, it can be necessary to change the password.
This should be done in the context of the network security concept for the complete facility in which
the modules are placed.

In order to disconnect a logged in user/PC with administrator rights from the web server, a logout
is necessary. If only the web browser is closed, the last active access is reactivated when opening the
web server again from the same PC, which means, possibly with all administrator rights.

6.2 Address Setting via the Web Server

The Webserver of the TBEN-L...-EN1 and the FEN20-EN1 can be used to set the IP address for port 1
and 2 of the devices. Other functionalities of the web server will be discussed in sections to follow.

» Enter the IP address of the device into your web browser. If the device is out of the box or has
been reset to factory defaults the IP address of both pots have the address 192.168.1.254.

— - - - —_— e ]

/ ™7 Station Information x .
— - i R

& C 1} | ® 192.168.1.254/info.html Qv 8 0 o T

£ Apps -.l iGoogle O TURCK Connect |= TURCK USA - Capacit |= TURCK - Your Globa » Other bookmarks
FEN20-EN1

Embedded Website of FEN20-Small Block I/0 Module Rt LS

Password [Login] B funtormation

Station Information >
Station Information

Station Diagnostics Station Information
Event Log ’
Ethernet Statistics Type FEMN20-EN1

Ethernet/IP Memory Map

: Identification Number 6931305
Modbus/TCP Memory Map
Links Firmware Revision V3.1.21.0
apIp Bootloader Revision V8.0.0.0
EtherMet/IP Revision V2.7.0.0

Fig. 15: Web server
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Log into the web server with the default password “password”. The password can be reset by per-
forming a factory reset on the device.

« CO [G) 192.168.1.254/info.html Qﬁ] (ST » I #] T

it Apps ) iGoogle O TURCK Connect [= TURCK USA - Capacit |= TURCK- Your Global » | [ Other bookmarks

Embedded Website of FEN20-Small Block I/0 Module

Password

Station Information >
Station Information

Station Diagnostics Station Information

Event Log

Ethernet Statistics Type FEMN20-EN1

Ethernet/IE Msmdny 1an Identification Number 6931305

Modbus/TCP Memory Map

Links Firmware Revision v3.1.21.0

apDIp Bootloader Revision V8.0.0.0
EtherMet/IP Revision V2.7.0.0

Fig. 16: Web server - Station Configuration

» Open the “Network Configuration”.
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> Enter the IP addresses for port 1 and port 2.

™ Metwork Configuration X

&« c 0O IG) 192.168.1.254/network_config.html

ex/@e@doOo@E T

it Apps ] iGoogle D TURCK Connect [= TURCKUSA - Capacit |= TURCK - Your Global

» | || Other bookmarks

FEN20-EN1
Embedded Website of FEN20-Small Block I/0 Module

| N

| Station Information
Station Diagnostics

Network Configuration >

Network Settings

Event Log
Ethernet Statistics
Ethernet/IP Memory Map

Modbus/TCP Memory Map
Links IP Address Port 1 (External Network)

Ethernet Port 1 setup

Ethernet Port 2 setup

Station Configuration
Metwork Configuration
Change Admin Password

IP Address Port 2 (Internal Network)

Metmask Port 1 (External Network)

aDIP Default Gateway Port 1 (External Network)
MAC Address

LLDP MAC Address 1

LLDP MAC Address 2

MAT 1:1 Mapping 1 External IP

MAT 1:1 Mapping 1 Internal IP

MAT 1:1 Mapping 2 External IP
MAT 1:1 Mapping 2 Internal IP
MAT 1:1 Mapping 3 External IP
MAT 1:1 Mapping 3 Internal IP
MAT 1:1 Mapping 4 External IP
MAT 1:1 Mapping 4 Internal IP
MAT 1:1 Mapping 5 External IP
MAT 1:1 Mapping 5 Internal IP

Autonegotiate ¥
Autonegotiate ¥

|192.168.1.60

|192.168.1.103

|255.255.255.0

[192.168.1.1
00:07:46:25:81:d7

00:07:46:25:81:d8
00:07:46:25:81:d9

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

[o.0.0.0

Fig. 17: Web server — Network Configuration

» Write the IP addresses into the device via “Submit”.
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= The IP addresses for port 1 and port 2 are set.

T Station Information

L e, [G) 192.168.1.60/info.htm ﬁ] e 0o TS :
Apps ) iGoogle O TURCK Connect [= TURCK USA - Capacit  [= TURCK - Your Global » | [ Other bookmarks
FEN20-ENL = Ar
Embedded Website of FEN20-Small Block I/0 Module e
’ Station Information >
Station Information
| Station Diagnostics Station Information
Event Log
Ethernet Statistics Type FEN20-EN1
Ethernet/IP Memory Map Identification Number 6931305
Modbus/TCP Memory Map
Links Firmware Revision Vv3.1.21.0
Station Configuration Bootloader Revision V8.0.0.0
MNetwork Configuration
. Etherfet/IP Revisi V2.7.0.0
Change Admin Password ertiet NI
PROFINET Revision V1.3.12.0
spIP ol
Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP
PROFIMET Station Name
Network Settings
Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setup Autonegotiate
IP Address Port 1 (External Metwork) 192.168.1.60
IP Address Port 2 (Internal Network) 192.168.1.103
MNetmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Metwork) 192.168.1.1
MAC Address 00:07:46:25:81:d7
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
NAT 1:1 Mapping 1 External IP 0.0.0.0
NAT 1:1 Mapping 1 Internal IP 0.0.0.0
NAT 1:1 Mapping 2 External IP 0.0.0.0 -
+ ’

Fig. 18: Web server - changes IP addresses
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6.3 Web Server and Spanner Data Mapping

6.3.1 Spanner Data Mapping

The data map of the spanner can be seen on the “Station Information” page of the web server under
“Spanner Status”.

Spanner Status

Port 1 spanner data Offset (d)] 00 01 02 03 o4 05 06 o7 0§ 09
[] 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000

10 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
20 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
30 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
40 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
50 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
60 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
7o 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
80 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
a0 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
100 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
110 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
120 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
120 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
140 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
150 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
160 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
170 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
180 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
190 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
200 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
210 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
220 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
230 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000

Port 2 spanner data Offset (d)] 00 01 02 03 o4 05 06 o7 0§ 09
[] 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000

10 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
20 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
30 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
40 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
50 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
60 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
7o 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
80 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
a0 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
100 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
110 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
120 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
120 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
140 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
150 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
160 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
170 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
180 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
190 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
200 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
210 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
220 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000
230 0x0000(0x0000|0%0000|0=0000({0+0000|0%0000|0x0000({0=0000(0x0000|0x0000

Fig. 19: Web server — Spanner Status

The data map consists of 240 16-bit words.

The status table for port 1 shows the value of each word that is being written by the device that is
mapped to port 1. The status table for port 2 shows the value of each word that is being written by
the device that is mapped to port 2.
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The Web Server

Data from each port is loaded into the web page every time it is refreshed.

Data mapping of the Status and Input bits of the EN1 spanner vary from protocol to protocol. The
following mappings are for EtherNet/IP™ and Modbus TCP. In PROFINET, the spanner function is
provided via GSDML file.

6.3.2  Modbus TCP - Status- and Input Data Mapping

8DIP (Input Data Mapping)
Description Register Bit Offset Bit Length
Channel 0 - Input value 0x0000 (0) 0 1
Channel 1 - Input value 0x0000 (0) 1 1
Channel 2 - Input value 0x0000 (0) 2 1
Channel 3 - Input value 0x0000 (0) 3 1
Channel 4 - Input value 0x0000 (0) 4 1
Channel 5 - Input value 0x0000 (0) 5 1
Channel &6 - Input value 0x0000 (0) 5] 1
Channel 7 - Input value 0x0000 (0) 7 1
Station Status Word (Input Data Mapping)
Description Register Bit Offset Bit Length

Module Diagnostics Available 0x0001 (1) 0 1
Station Configuration Changed 0x0001 (1) 3 1
Overcurrent Isys 0x0001 (1) 5 1
Overvoltage Field Supply Ul 0x0001 (1) 5] 1
Undervoltage Field Supply Ul 0x0001 (1) 7 1
Overvoltage Field Supply Usys 0x0001 (1) 3] 1
Undervoltage Field Supply Usys 0x0001 (1) 9 1
Modulebus Communication Lost 0x0001 (1) 10 1
Modulebus Configuration Error 0x0001 (1) 11 1
INFO: Spanner connection established on Port 1 0x0001 (1) 12 1
INFO: Spanner connection established on Port 2 0x0001 (1) 13 1
Force Mode Enabled 0x0001 (1) 14 1

Fig. 20: Web server - Modbus TCP data mapping
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6.3.3 EtherNet/IP™ - Status- and Input Data Mapping

Station Status Word (Input Data Mapping)
Description Word Offset Bit Offset Bit Length

Module Diagnostics Available

Station Configuration Changed

Overcurrent Isys

Overvoltage Field Supply Ul

Undervoltage Field Supply Ul

Overvoltage Field Supply Usys

L@~ |un|w|O

Undervoltage Field Supply Usys

10
11
12
13
14

Modulebus Communication Lost

Modulebus Configuration Error
INFO: Spanner connection established on Port 1
INFO: Spanner connection established on Port 2
Force Mode Enabled
8DIP (Input Data Mapping)

Description Word Offset Bit Offset Bit Length

olo|lo|lo|o|olo|lo|lo|a|lo|o
e e e e |

Channel 0 - Input value

Channel 1 - Input value

Channel 2 - Input value

Channel 3 - Input value

Channel 4 - Input value

Channel 5 - Input value

Channel &6 - Input value

e e e e e e | e
dlo|juv|sa|lw|inle|lo
e e e e e e | e

Channel 7 - Input value

Fig. 21: Web server - EtherNet/IP™ data mapping
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7/ Operating Spanner Modules at Modbus TCP

7.1 Implemented Modbus Functions

TBEN-L...-EN1 and FEN20-EN1 support the following functions for accessing process data, parame-
ters, diagnostics and other services.

Function codes
No. Function
Description

3 Read Holding Registers

Reading multiple output registers

4 Read Input Registers

Reading multiple input registers.

6 Write Single Register

Writing a single output register.

16 Write Multiple Registers

Writing multiple output registers.

23 Read/Write Multiple Registers

Reading and writing of multiple registers

7.2 Modbus TCP - Process Data Mapping

Modbus/TCP Input Data Mapping

Output Data Map | Print Version

16DIP (Input Data Mapping)

Description Register Bit Offset Bit Length
Channel 0 - Input value 0%0000 (0) 0 1]
Channel 1 - Input value 0%0000 (0) 1 1]
Channel 2 - Input value 0%0000 (0) 2 1]
Channel 3 - Input value 0%0000 (0) 3 1]
Channel 4 - Input valus 0%0000 (0) 4 1]
Channel 5 - Input valus 0%0000 (D) 5 1]
Channel 6 - Input valus %0000 (D) 5 1]
Channel 7 - Input value 0%0000 (D) 7 1]
Channel 8 - Input value %0000 (0) s 1]
Channel 9 - Input value %0000 (D) s 1]
Channel 10 - Input value %0000 (0) 10 1]
Channel 11 - Input value %0000 (0) 1 1]
Channel 12 - Input value %0000 (0) 12 1]
Channel 13 - Input value %0000 (0) 13 1]
Channel 14 - Input value %0000 (0) 14 1]
Channel 15 - Input value 050000 (0) 15 1]
Station Status Word (Input Data Mapping)

Description Register Bit Offset Bit Length
Module Diagnostics Availatle %0001 (1) 0 1]
Station Configuration Changed %0001 (1) 3 1]
Overcurrent Isys %0001 (1) 5 1]
vervaltage Field Supply v2 %0001 (1) 5 1]
Undervaltage Field Supply v2 %0001 (1) 7 1]
Qvervaltage Field Supply v1 %0001 (1) s 1]
Undervaltage Field Supply v1 %0001 (1) s 1]
Modulebus Communication Lost %0001 (1) 10 1]
Modulebus Canfiguration Erar 0%0001 (1) 1 1]
INFO: Spanner cannection established on Port 1 %0001 (1) 12 1]
INFO: Spanner cannection established on Port 2 %0001 (1) 13 1]
Force Mode Enabled %0001 (1) 14 1]
Spanner Data

Description [ Register | Bt Offset [ Bit Length
Spanner Data | 0%3000 (12288)| of up to 240 registers

Fig. 22: Web server - Modbus TCP data mapping
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Operating Spanner Modules at Modbus TCP

7.3 Modbus TCP - Registers
Address (hex.) Access Description
ro =read only
rw = read/
write
0x0000 ro 8 DIP - Input data mapping
0x0001 ro Status Word
0x3000...0x30EF ro Packed process data of inputs
0x3400...0x34EF w Packed process data of outputs
0x1000 ...0x1006 ro Station Identifier
0x100C ro Module status
0x1012 ro Process image length in bit for the digital output modules
0x1013 ro Process image length in bit for the digital input modules
0x1017 ro Register mapping revision
Register mapping revision (always 1, if not, mapping is incompat-
ible with this description)
0x1020 ro Watchdog, actual time [ms]
0x1120 rw Watchdog predefined time [ms] (default: 0)
see
0x1130 rw Modbus connection mode register (s.
0x1131 rw Modbus connection timeout in sec. (default: 0 = never) (s.
0x113C...0x113D rw Modbus Parameter Restore (s.
(reset of parameters to default values)
0x113E...0x113F rw Modbus Parameter Save (s.
(permanent storing of parameters)
7.3 Register 0x1130: Modbus Connection Mode

This register defines the behavior of the Modbus connections:

Bit Name
Description
15to2 reserved
1 MB_ImmediateWritePermission
0: With the first write access, a write authorization for the respective Modbus-connection is
requested. If this request fails, an exception response with exception-code 0x01 is generated. If
the request is accepted, the write access is executed and the write authorization remains active
until the connection is closed.
1: The write authorization for the respective Modbus-connection is already opened during the
connection establishment. The first Modbus-connection thus receives the write authorization,
all following connections don't (only if bit 0 = 1).
0 MB_OnlyOneWritePermission

0: all Modbus-connections receive the write authorization

1: Only one Modbus-connection can receive the write permission. A write permission is opened
until a Disconnect. After the Disconnect the next connection which requests a write access
receives the write authorization.
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7.3.2  Register 0x1131: Modbus Connection Timeout

This register defines after which time of inactivity a Modbus connection is closed through a Discon-
nect.

Behavior of the BUS LED

In case of a connection timeout the BUS LED's behavior is as follows:

Connection Timeout BUS LED

time-out green, flashing

733 Register 0x113C and 0x113D: Restore Modbus-Connection-Parameters

Registers 0x113C and 0x113D serve for resetting the parameter-register 0x1120 and 0x1130 to
0x113B to the default settings.

Follow the following steps in order to reset the parameter register:

» Write Ox6C6F to register 0x113C.

» To activate the reset of the registers, write 0x6164 ("load") within 30 seconds in register 0x113D.
Both registers can also be written with one single request using the function codes FC16 and FC23.

The service resets the parameters without saving them. This can be achieved by using a following
"save" service.

734  Register Ox113E and 0x113F: Save Modbus-Connection-Parameters

Registers 0x113E and 0x113F are used for the non-volatile saving of parameters in registers 0x1120
and 0x1130 to 0x113B.

Follow the following steps in order to store the parameters:
» Write 0x7361 to register 0x113E.
> To activate the reset of the registers, write 0x7665 ("save") within 30 seconds in register 0x113F.

Both registers can also be written with one single request using the function codes FC16 and FC23.

7.3.5  Error behavior (watchdog)
Behavior of outputs

In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depending on
the defined time for the watchdog (register 0x1120, s. ):

Watchdog = 0 ms (default)
—Outputs hold the momentary value in case of an error at

Watchdog > 0 ms
— Outputs switch to 0— after the watchdog time has expired (setting in register 0x1120).

NOTE
ﬂ Setting the outputs to predefined substitute values is not possible in Modbus TCP. Even-
tually parameterized substitute values will not be used.
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Operating Spanner Modules at Modbus TCP

74 Mapping the FEN20-ENT into a CODESYS V3 Project

= Sett the IP addresses for the FEN20-EN1 spanner as follows via the web server.

= Station Information x . Y
C ) | ® 192.168.1.60/info.htm! # 8 0 Uy
it Apps *f iGoogle J TURCK Connect [ TURCK USA - Capacit  [®) TURCK - Your Global = Home - Product New: [ Home - TUSA Teams » Other bookmarks
FEN20-EN1 £
Embedded Website of FEN20-Small Block 1/0 Module fr
Password [Login] o omaton [

Station Information >
Station Information

Station Diagnestics Station Information
Event Log
Ethernet Statistics Type FEN20-EN1

Ethernet/IP Memory Map

Identification Number 6931305
Modbus/TCP Memory Map
Links Firmware Revision v3.1.21.0
[ Bootloader Revision V8.0.0.0
EtherNet/IP Revision v2.7.0.0
PROFINET Revision V1.3.12.0
Modbus TCP Revision V1.3.0.0
Retary Switch Mode PGM DHCP

PROFINET Station Name

Network Settings

Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setup Autonegotiate
IP Address Port 1 (External Network) 192.168.1.60
IP Address Port 2 (Internal Network) 192.168.1.103

Netmask Port 1 (External Network) 255.255.255.0

Default Gateway Port 1 (External Network) 192.168.1.1

MAC Address 00:07:46:25:81:d7
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
NAT 1:1 Mapping 1 External IP 0.0.0.0

NAT 1:1 Mapping 1 Internal IP 0.0.0.0

NAT 1:1 Mapping 2 External IP 0.0.0.0

Fig. 23: Webserver - Setting the Addresses at the spanner module

» Create a TX507 Portrait project in CODESYS V3.5 (CODESYS V3.5 SP 8 Patch 1).

Templates:

¢
Empty project  Standard Standard
project project w...

TX507 TX507 Portrait TX510

Landscape Landscape

TX510 Portrait T®513 TX513 Portrait
Landscape

Project template for TX507 Portrait (480px x 800px)

Name: FEM20-EM1_User_Manual

Location:  C:\Users'kyhal\Documents?, .. Networks\CODESYS V31507 Modbus TCP Master

x|

Fig. 24: CODESYS - Create a project with TX507
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» Scan the network and add the TX507 HMI as Modbus Master.

Fle Edt Vew Project Buld Onine Debug [ods Mindow Hep
BE IS oo b BEXIAGIEE-TIE%0 ) aNIZ=E23 2|+

B veviee x|

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

=)

Fig. 25: CODESYS - scanning the network

» Right Click the device and add an Ethernet Adapter Card (Turck V3.5.7.20 or newer).

Current user: (nobody)

=[5 FEv20-EVI_tiser_Manual
= [ Device (TXS07£3CH0D) Communication Settings [EERSR] cetewey - | Deves - ]
=l PLc Logic
=i} Application Applications .
1] tmagePool
(i) ubrary Manager = L
- [8 ric_rre FrE) o
=38 Task Configuration d =
=g MaiTask PLC settings
PLC_PRG -] (oA
=% vISU_TASK PLC shell IP-Address:
VisuElems.Visu_Prg localhost
] Testist Users and Groups
-5 ;
Visualization Menager " >
@ visualization
Select the network path to the controller:
= g ¢ Gateway-1(scanning...) Device Name: Scan network
TX507-P3CV01 [025E.A038] Ry
1p-Address:
locahost
Port:
1217
Driver:
ITCP/IP

N20-EN1_User_Manual.project - CODESYS

—— e e

— . e e

=

=5 FEN20-EVL_User_Manua!
1= I Device (TX507-P3CV01)
=0 pLC Logic
= £} Application
£ magePool
() Library Manager
- B ric_ra (R)
1=-(# Task Configuration
=52 MainTask
B @ PLC_PRG
=-$8 VISU_TASK
*- ) visuElems.Visu_Prg
'S @ Textiist
@] Visualization Manager
8 visualization

| e est vew poject Bd Onine Debug Took window teb
B & v = BEE X A R -0 %S )y aXRI=

Name: Ethernet
Action:
@ Appenddevice  Insertdevice () Plug

Device:

device @) Update device

Vendor: [ <all vendors>

Neme Vendor
% (@ wiscellaneous
= [@ Fieldbusses
- aN CANDUS
% HB Ethernet Adapter
[ Ethemet

Version

o EtherNet/TP
188 Modbus
- Profinet 10

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

Information:

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

Vendor: Turck

Append selected device as last child of
Device

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

Fig. 26: CODESYS - Adding the Ethernet adapter
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» Open the Ethernet adapter by double-clicking. Click ,,...” and accept the IP address of the HMI
with “OK”.

=
FEN20-EN1_User_Manual.project* - CODESYS

Edit View Project Buld Onine Debug Tools Window

[E] PLC_PRG (PRG)
1= [ Task Confiquration
=& MairTask
-4 pLC_PRG
=g vIsu_TASK
VisuElems. Visu_Prg
) Texttist
# @] Visuslization Manager
&Y visusization
“ [ Ethernet Ethernet)

Help

FHI& o BRRXIMANGIB E-TIEINS , aR|=25="2 |2 |F

| "W pevee [ etherner x|

General

Ethernet Device Parameters

Status

Information

Interfaces:

Interface:

(@ Use Operating System Settings

) Change Operating System Settings

1P Address 192, 168 . 0 .1
Subnet Mask 255 . 255 . 255/ 0
Default Gateway 0.0 . .0

ULTIEMACT Ut

Subnet Mask
Default Gateway
MAC Address

W07462507A

Bl Messages - Total 0 error(s), 0 warning(s), 0 messzgels)|

Lastbuid: © 0 ® 0  Precompie: Current user: (nobody)
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Fig. 27: CODESYS - IP address of HMI
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> Right click “Ethernet”, click “Add Device...” and add a Modbus TCP Master.

ar N20-ENL User Manual project’ - CODESYS
lﬁeﬁtmﬁﬂmwwmlﬂﬂﬁﬂmwdﬁb
BEEHIS o = BEXIAGR - FIEIeS , aRI[EE==:8 |+

=5 FEN20-EVL_Lser_Manual
=1l Device (Tx507-P3CVO1)
0 PLCLogic
=} Application
] ImagePocl
i Library Manager
- [E] PLc_PRG (PRG)
sk Configuration
=g MainTask
PLC_PRG
=58 vIsU_TASK
48] VisuElems.Visu_Prg
] Texttist
] Visuslization Manager
-8 visualization
Ethernet (Ethernet)

E] Messages - Total 0 error(s), 0 wamning(s), 0 message(s)

Device X |

Name: Modbus_TCP_Master

Action:

@ Appenddevice () Isertdevice  Flug cevice () Updatedevice

Device:

Vendor: | <all vendors>

Name Vendor
= Fieldbusses

- = EtherNet/IP

= ¥ Modbus

= mm Modbus TCPMaster

| & kel ModbusTCP Slave Device
& H profinet 10

[ 35 - Smart Software Solutions GmbH  3.5,8.10

Version

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

Display outdated versions

Infarmation:
Name: Modbus TCP Master
Vendor: 35 - Smart Software Solutions GmbH

Append selected device as last child of
Ethernet

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

Fig. 28: CODESYS - adding the Modbus TCP Master

» Once the “Modbus_TCP_Master” is added, double click on it and check the “Auto-reconnect”
box.

i

=-15) FEV20-ENT_User_Manual
= Device (TXS07-P3CV01)

B0 P Logic

= ) Application
4] 1magepool

(i) Ubrary Manager

PLC_PRG (PRG)

54 Task Configuration
| =8 MainTask
H PLC_PRG
= visu_TasK
: 48 VisuElems.Visu_Prg
] Testiist
-8 Visualization Manager
) visualization

Ethernet (Ethernet)

" [ Modbus_TCP_Master (Modbus TCP Master)

Edt Vew Project Buld Onine Debug Took Window el
BEdI&loo i RBXIANIB O-0#8E , aR|(==2=3 |

Modbus_TCP_Master X |

General

ModbusTCPMaster /0 Mapping
ModbusTCPMaster Parameters
Status

Information

\

Fig. 29: CODESYS - activating “Auto-reconnect”

Modbus-TCP
Response Timeout (ms)[1000 [
Socket Timeout (ms)

[¥] Auto-reconnect
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> Right click the “Modbus_TCP_Master”, click “Add Device...” and add a Modbus TCP Slave.

hw NI0EN User Magual pojsglaCOPE e s sses  GHES @6 S

(=5 FEV20-BVL User Manual
= [ Device (TX507-P3CV01)

2 pLc Logic

=i} Application

£ ImagePool

(i) Ubrary Manager
- [2] PLc_pré (PrE)
(8 Task Configuration

| =g MainTask

H PLC_PRG

o =g vIsu_TASK
| 48 Visulems.Visu_Prg
] Testiist
%8 Visualization Manager
4] visualization
1 Ethernet Ethernet)

" [ Modbus _TCP_Master (Modbus TCP Master}

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

lﬁzmtmawwmmwsm‘dowueb
BEEIS oo DBRXIHGIE - 08B ) aRI(=ZrE=2-27 %

=

P9

Modbus_TCP_Master X |

Name: Modbus_TCP_Slave
‘Action:
@ Append device () Insert device 1 Plug device () Update device

Device:

Vendor: (<Al vendors>

Mame Vendor
= Fieldbusses
=-um Modbus
= w8 Modbus TCP Slave

* (@ [Modbus TcP Slave | 35 - Smart Software Solutions GmbH

Version

3.57.0

Group by category

Display all versions (for experts only)
Display outdated versions
Information:

Name: Madbus TCP Slave
Vendor: 35 - Smart Software Solutions GmbH

Append selected device as last child of
Modbus_TCP_Master

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

T — |

Fig. 30: CODESYS - adding the Modbus TCP slave

» Double click on the “ModbusTCP_Slave”, in the “General” tab enter the parameters below to
map port 1 of the FEN20-EN1 spanner at IP address 192.168.1.60.

m

=0 FEN20-ENT_User Manual
= I Device (TX507P3CV01)
1=-E0 PLC Logic
=} application
& magePool
il Library Manager
2] PLc_PRG (PRG)
= (8 Task Configuration
=8 MainTask
L PLC_PRG
= 5B vIsu_TAsk
“ VisuElems.Visu_Prg
5] Textist
# Bl Visuslization Manager
48 Visualization
= Ethernet (Ethernet)
=& Madbus_TCP_Master (Modbus TCP Master)
[ Modbus_TcP_Slave (Modbus TCP Slave)

Fig. 31: CODESYS - Mapping of port 1 of FEN20-EN1 to IP address

Edt WView Project Buld Online Debug Tooks Window

= Help
NF @IS0 o b RBX A - %E ) aRz7=22F | v

Modbus_TCP_Slave X |

Genersl i

Modbus Slave Channel Slave IP Address:

ModbusTCPSlave /0 Mapping
Status

Information

\

Modbus Slave nit dret {01257}
Response Timeout {ms)
ModbusTCPSlave Parameters
Port

192 . 168 . 1 . 60
1
L

1000

502
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» Inthe “Modbus Slave Channel” tab enter the parameters below to use all of the 240 1/0 words in
the FEN20-EN1.

it Vew Project Buid Onine Debug Tooks Window Help

Fie  Edi He
BEEIGlo = RXIA%IRE-TI8I%% ) o= Sals =
Modbus_TCP_Slave X | -
= [ PENZ0-EN L ser_ Manual
= 1B Device (TX507-P3CVD1) General Name AccessType  Trigger READOffset  Length  EmorHandliing ~ WRITE Offset  Length  Comment
= 10 pLcLoge
=) Application Madbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters ModbusChannel 2 )
ModbusTCPslave /0 Mapping Chanel
Name Spanner_Inputs_0
status
AccessType | =
Information Tigoe [oge <] cydeTime(ms) 10
\\_\ Comment
READ Register
offset 0vz000 -
Length )
P —
WRITE Register
offset [ox0000 -]
Length
e T |
E —— v

E Messages - Total 0 error(s), 0 waring(s), 5 message(s)|

Lastbuid: @ 0 © 0 Precomple: / Current user: (nobady)
—_——— =)l

Fig. 32: CODESYS - Modbus TCP Slave channels

= The following Modbus Slave channels have been added.

Ele Edit Yew
BEEIS o o b BEX MG

ofect uid Onlne Debug Tods Window Heb
Olis106 S ) aRil=

Modbus_TCP_Slave x | =
5[ FENZ0-EVL_User_Manual
= I Device (xs07-p30V01) General Name Access Type Trigger READ Offsct  Length  EmorHendling WRITEOffset  Length  Comment
B pLcLogc - Spanner_Inputs_0 Read Holding Registers (Function Code 03)  Cyclic, t£100ms  16%3000 120 Setto ZERO
=3 Application ModbaiEJave Cliannel Spanner Inputs 1 Read Holding Registers (FunctonCode 03)  Cydic, t100ms 1643077 120 Setto ZERO
) magepool S |- Spanner_Outputs 0 Write Multiple Registers (Function Code 16)  Cydlic, t#100ms 1623400 120
) iorary Manager achus e Spamner_Outputs 1 Wite Mt Regters (Function Code 16)  Cydic, t=100ms 1623477 120
] PeRa (RS ModbusTCPSlave Parameters
= Task Configuraton
= & MainTask ModbusTCPSlave 10 Mapping
-8 pLc_pre
= vIsu_Task Status
VisuElems Visu_Prg
- Texust Information
+ ] Visusization Manager
] visualization ‘\‘\-\\
[ Ethemnet Ethernet)

Modbus_TCP_Master (Medbus T|
Modbus_TCP_Slave (Modbut

< =

[addchamnel.. | [ Delete.. ][ Edit.

« »

B Messages - Total 0 error(s), 0 wiaming(s), 5 messagels)|

Lastbuid: © 0 ® 0 Precompie: o Current user: (nobody)

Fig. 33: CODESYS - Modbus TCP Slave channels
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Operating Spanner Modules at Modbus TCP

» In the "Modbus TCP Slave I/O Mapping” tab, change the value of the “Always Update Variables”
drop down box to “Enabled 2 (Always in Bus Cycle)”.

___
[ st oo oo

Fle Edt Vew Project Buid Online Dehug Tools Window Help

D@ ®EI& o [ Rl O i | ©f xR =
Devices ~ 8 % | [ Hodbus TcP_Slave x =
5 FEN20-EN1_User_Manal -]
= I Device (TX507-3CV01) General Channels
= B) pLCLoge Variable Mspping  Channel Address Type Default Value Unit  Description
= 1} Application Modbus Slave Channel i % Spanner_Inputs_0 %S0 ARRAY [0..115] OF WORD Read Holding Registers
(& 1magepool Moo Siavemt E ] Spanner_Inputs_1 W17 ARRAY [0.,119] OF WORD Read Holdng Registers
) tibrary Manager ecbus slavein + Spanner_Outputs 0 %QWS)  ARRAY [0..115] OF WORD Write Multiple Registers
PLC_PRG (PRG) "y Spanner_Outputs_t QW10 ARRAY [0..118] OF WORD \Urite Multiple Registers

T X Conf e ModbusTCPSlave Parameters
=& Task coniguration
-

"’E‘”ﬁs“ ModbusTCPSlave /0 Mapping

PLC_PRG

=g vIsu_TAsK Status
B VisuBiems.Visu_Pra
) Textist Information

# @] Visualization Manager

B visugication

=@ Ethermet Ethernet)
= Modbus _TCP_Master (Modbus T|
[ Modbus_TeP_Slave (Modbui

Always update variables: [Enabled 2 (ahways in bus cydle t2sK) -]

Use parent device setting
IEC Objects Betcd 1 sechus g ki otusad ok
Variable Mapping  Type Enabled 2 (alays in bus cyde task)
% Modbus_TCP_Siave £ ModbusTCPSlave

® = Create new variable “ = Mapto existingvariable

<[ [ v

] Messages - Total 0 error(s), 0 warning(s), 5 message(s)]|

Lastbuid: © 0 ® 0 Precompie: o/ Current user: (nobody)

Fig. 34: CODESYS - update variables

ﬂ NOTE
If the PLC supports the function, it is reasonable to use Function Code FC23
Jread/write multiple register” in order to read or write all of the 240 data words in one
channel. The read-write access should start at the beginning of the data segment to be
read or written in order to guarantee a consistent data transmission between PLCs. It is up
to the user to test data transfer consistency when multiple blocks of I/0 data are read from
and written to a single spanner port.

» Click “Online” — “Login” and download the program to the TX507.
> Follow the prompts.
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» Click “Start” to start the program.

fot vew oE md Oune Dews Inos Wniow tep
FEHIS oo fBRBEX GRS E

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave /O Mapping

Status

Information

\\\_

f

@ Modbus_TCP_Slave #  ModbusTCPSlave

& The bus is not running. The shown values might not be up-to-date

Channels

Variable Mapping ~ Channel Address Type Defoult Value  Current Value  Prepared |

L Spanner_Inputs_0 %IWS0 ARRAY [0...113] OF WORD

) Spanner_inputs_1 W17 ARRAY [D..115] OF WORD

"y Spanner_Outputs 0 %Qu/s0 ARRAY [0..119] OF WORD

=" Spanner_Outputs_1 QW7D ARRAY [0..115] OF WORD

< 1 D
Reset Mapping | Always updatevariables: [Enabled 2 (shways in bus cyck task) &

IEC Objects

Variable Mapping  Type

“ = Create newvariable

i =Mapto existingveriable

Expression Application Type Value Prepared value  Execution point
Y — v
al J Bl Watch 1 [ Breskooints
E]_Messages -Total 0 error(s), 0 warning (s), 5 message(s)]
Lastbuld: @0 @0 Precompie: o~ [ ORI Program loaded Program unchanged Current user: (nobody)

Fig. 35: CODESYS - Starting the program

= Port 1is scanned.

Ele Edit Mew Project Buld Onine Debug Iooks Window Hep
BEEIG oo b BEX MR -0 %

Modbus_TCP_Slave X |

General

Modbus Slave Channel

Modbus Slave Init:

ModbusTCPSlave Parameters

ModbusTCPSlave /0 Mapping

Status

Information

_\\\

] et
] Visualizstion Manager
B

5 { Ethernet (Ethemet)
=+ (f) Modbus_TCP_Master (Modbus TCP Master)
5 [ Modbus _TCP_Siave (Modbus TCP Slave)

Channels

Variable Mapping  Channel Address Type Default Value  Current Value  Prepared

Ll Spanner_Inputs_0 %S0 ARRAY [0..119] OF WORD

% Spanner_Inputs_1 HIWIT0 ARRAY [0..113] OF WORD

* "y Spanner_Outputs_0 %QWSO ARRAY [0..115] OF WORD

= Spanner_Outputs_1 %QWLZ0  ARRAY [.,119] OF WORD

< E
Reset Mapping | Always update variables: |Enabled 2 (alnays in bus cyde task) -

IEC Objects

Variable Mapping  Type

@ Modbus_TCP_Slave ‘s ModbusTCPSlave

g = Create new variable " = Mapte eisting variable

Expression Application Type Value Prepared value  Execution point
Ll F— '
] 1 + || wateh 1 [{f] sreskoonts
I‘E Messages - Total 0 error(s), 0 (5), 5 message(s)]|  en— |
Lostbuic: @0 @0 Precomple: o/ | mn | Frogram loaded Frogram unchanged Current user: (nobody)

Fig. 36: CODESYS - spanner port1
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Operating Spanner Modules at Modbus TCP

Port 1 Spanner Data in the Web Server

Writing values to the outputs (QWs) will be reflected in the “Port 1 Spanner data map” in the web
server. These values can also be read in as inputs by a device hooked to port 2 of the spanner.

id Orine Debug Took Wi p
B 18885 G 7 188195 O ) m X 19 =
Devices = 2 X!/ ' rodbus_TcP_Slave x| ~
=[5 FEN20-ENI_User_Manual -
=+ I Device [conmected] (TX50723CV01) General Channel
= B pLc Logic Variable Mapping Address Type DefaultValue  CurrentValue  Prepared Value Unit  *
= € Applation [run] Modbus Slave Channel o4 s | ARRAY [D.115] OF WORD E
1] tmagePool e ) WIWATD  ARRAY [0..115] OF WORD
) Library Manager Madbis Save It =9 %QWSD ARRAY [0...119] OF WORD
= (& Tesk Cantgration A wqwst | worp .
=& MaiTask ModbusTCPSlave /0 Mapping LR il o) 255
&) pLc_pre *"9 %QWS3  WORD 0
= & visU_Task Status. #"e Spanner_Outputs 0[4]  %QW54 WORD 4095
8] visustems. visu_Prg # "y Spanner_Ouiputs 0[S]  %QWSS WORD o
@ Tentat + % spemer uputs 0le] QWSS WORD 5535 | —
% ] Visualization Manager "9 Spamner Ouputs 07 %QWS7  WORD 0
@) visualzation 9 Spanner Outputs 03]~ %QWS8  WORD 0
£ (@ Etrermet Ethermet) = S v n &
Modbus_TCP_Master (Modbus TCP Master) £ = I 2
5 Modbus_TCP_Siave (Modsus TCP Slave) 13318: Reset Mapping | Always updatevariables: [Enabled 2 (shways in bus cydle task) -]
IEC Objects
Variable Mapping  Type
% Modous TCP_Siave Y9 ModbusTCPSlave
g = Create new variable % =Mapto exsting varisble
Watch 1 v 2 X
Expression Application Type. Value Preparedvalue  Execution peint
<[ I J »
+ || &3 watch 1 [ Breakpoints
Lastbuld: ©@ 0 ® 0  Precompie: RUN Program loaded Program unchanged Curr

Fig. 37: Web server - port 1 spanner data

T Station Information

& C 0 |® 192.168.1.60/info.htm| \ﬁ" LS + I+ L

i Apps M iGoogle EJ TURCK Connect [w| TURCK USA - Capacit  |%| TURCK - Your Global 5 Home - Product New. [ Home - TUSA Teams [& Log in to your Concu » Other bookmarks

Spanner Status

Port 1 spanner data offset(d)) 00 [ 01 [ 02 [ 03 [ 04 [ o5 [ 06 | 07][ o8 | 0o
o lowoof| i i 1 i i —

10 B 5 i B 5 i B %00

20
30

40
50
60

Fig. 38: Web server - port 1 spanner data

Port 2 Spanner Data in the Web Server

Input values (IWs) for port 1 will be reflected in the “Port 2 Spanner data map” in the web server.
These values need to be written by a device connected to port 2.

Connecting the Modbus Server Tester to Port 1 (192.168.1.103) and writing inputs 0...9 generates
the following data words on port 2 of the spanner.

File View Tests Help
Cursor postion - register [ Binay Decimal

sHE ¥ [SEr 1 g 7
0000 FOFD 00 FFFF | 4BCD oo FFOO 00FF

Exchange Conlrol
Sent [ 1 Exception [ | Invalid [ g
=3
Wizard Data

Fieceived 7 Enor [ g Newsporse[ @

§° | Date(ms) [ Type Frame |
Automatic inializat the posit &
’V wtomatic initisfization since the posifion | 1 to | g withthevalue | | Validate 0.00 Reg 00 01 00 00 00 19 FF 10 34 00 00 09 12 00 0...
F0 00 01 EF FF A5 CD 10 10 FF 00 00 FF FS 6R
2 4.45 Resp 00 01 00 00 00 06 FF 10 34 00 00 0%

Cancel < Back, | Mext > | Finish |

Fig. 39: Modbus Server Tester — writing of data at port 2
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Information

¢ C (| ®192168160/infontmi

Apps M iGoogle GJ TURCK Connect [=] TURCK USA - Capacit  [= TURCK - Your Global

Port 2 spanner data

*e@oBET
= Home - Product New. [ Home - TUSA Teams  [& Log in to your Concul » | [ | Other bookmarks
210 |0x0000[0x0000(0xC000(0x0000(0x0000(0x0000[0x0000(0x0000(0x0000[0x0000[ 4|
220
230
[Dﬁset(d) 00 [ 01 [ 02 [ 03 [ 04 [ 05 [ 06 [ 07 | 08 | Joo
0 0x0001|0xffff  |0xabed [0x1010/0xffo0 |0x00ff [0xfS6a [0f0000
10 K x X K x X K x 0000
20
30
an

Fig. 40: Web server — port 2 spanner data

This data is now reflected in the input words (IWs) of the TX507 CODESYS V3 HMI.

Ble Edt Vew Project Buld Onlne Debug Toos Window Heb
Bed8lvo bR AR a-FI#EI50 ), o
Modbus_TCP_Slave x | ~
| Chamels
Veriable Mapping  Channel Address Type DefoultValue  CurrentValue  Prepared Value Unit =
Modbus Slave Chamel =% Sperner_Inputs_0 %miso  ARRAY [0, 115] OF WORD
&% Sparner_Inputs 0[0] | %WWS0  WORD 0
Modbus Slave Init e Spamer_nputs O[] %Wis1  WORD 61680
e T — B9 Spanner_Inputs_0[2] %52 WORD 1
L oh Spanner_Inputs_0[3] HIWS3 WORD 65535
ModbusTCPSlave /0 Mapping B9 Spanner_Inputs_0[4] WS4 WORD 43981
% Spanner_Inputs_0[5] HIWSS. WORD 4112
=8 VISU_TASK s ) Spamer_Inputs_0[6] | %IWS6  WORD 65280
&) visutlems. visu_Prg - Spamer_Inputs 071 %IWS7  WORD 255
i Texist Information oty Spamner_Inputs 0[] %S WORD 62826
% 8] Visualzation Manager [ Spamner_nputs 0[] WWis3  WORD o
- @] visuslization \\_\ ot Spamner_Inputs_0[10]  %IWe0 WORD ]
=% (@ Ethernet Ethemet) e Snannee Tamte AT ocnmes wnon Iy =
=53 ] Modbus TP Master (Modbus TCP Master) - =
< (f) Modbus_TCP_Siave (Modbus TCP Siave) Wiite Multple Registers : [Enabled sk -
IEC Objects
Veriable Mapping  Type
- Modbus_TCP_Slave K] ModbusTCPSlave
“p = Create newi varizble " = Mapto exiting variable
Expression Application Type Value Prepared value  Execution point
] »
T + | & wetch 1 [FBl Bremiponts
Bl Messages - Total 0 error(s), 0 warning(s), |
Lastbuld: @0 B0  Precomple: o/ | RUN Program loaded Program unchanged Current user: {nobody) B

Fig. 41: CODESYS - input data of TX507
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8  Operating Spanner Modules at EtherNet/IP™

8.1 EtherNet/IP™ Standard Classes

Class Code Object name
01 (0x01) Identity Objekt (0x01)
04 (0x04) Assembly Object (0x04)
06 (0x06) Connection Manager Object (0x06)
245 (0xF5) TCP/IP Interface Object (0xF5)
246 (0xF6) Ethernet Link Object (0xF6)

8.2 Ethernet/IP™ EN1 — Process Data Mapping

Connection Assembly Instance Size (in words)
Input 103 244
Output 104 244

Ethernet/IP Input Data Mapping

Station Status Word (Input Data Mapping)

Description ‘Word Offset Bit Offset Bit Length

Module Diagnostics Available

Station Configuration Changed

GOvercurrent Isys

Gvervoltage Field Supply Ul

Undervoltage Field Supply Ul

Gvervoltage Field Supply Usys

Undervoltage Field Supply Usys

Modulebus Communication Lost

Modulebus Configuration Error

INFO: Spanner connection established on Port 1

INFG: Spanner connection established on Port 2
Force Mode Enabled
8DIP (Input Data Mapping)

cle|le|e|e|e|e|e|e|e|e|e

Description ‘Word Offset Bit Offset Bit Length

Channel 0 - Input value

Channel 1 - Input value

Channel 2 - Input value

Channel 3 - Input value

Channel 4 - Input value

Channel 5 - Input value

Channel 6 - Input value

Channel 7 - Input value

Spanner Data

Description | Word Offset [ Bit Offset | Bit Length
Spanner Data | 4 of up to 240 words

Fig. 42: Ethernet/IP™ EN1 - process data mapping

NOTE
ﬂ The spanner data start at word offset 4 for both the input and output I/0 data map.
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Mapping the FEN20-ENT into a RSLogix project ,Ethernet/IP Generic Device”

= Sett the IP addresses for the FEN20-EN1 spanner as follows via the web server.

= Station Information

«c>C0 I@lazlss.lsomm.mml

¥se@do@ETr

Apps M iGoogle T TURCK Connect [=] TURCK USA - Capacit  [= TURCK - Your Global

= Home - Product Nev. [ Home - TUSA Teams

» | [] Other bookmarks

Fig. 43: Webserver - setting the addresses at FEN20-EN1

FEN20-ENT |
Embedded Website of FEN20-Small Block 1/0 Module
Password i
Station Information >
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type FEN20-EN1
EInSnaie Masmary Mo Identification Number 6931305
Modbus/TCP Memory Map
b Firmware Revision V3.1.21.0
Links
il Bootloader Revision Vv8.0.0.0
EtherMet/IP Revision V2.7.0.0
PROFINET Revision V1.3.12.0
Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP
PROFINET Station Name
Network Settings
Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setup Autonegotiate
1P Address Port 1 (External Network) 192.168.1.60
1P Address Port 2 (Internal Network) 192.168.1.103
Netmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Network) 192.168.1.1
MAC Address 00:07:46:25:81:d7
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
NAT 1:1 Mapping 1 External [P 0.0.0.0
NAT 1:1 Mapping 1 Internal IP 0.0.0.0
NAT 1:1 Mapping 2 External IP 0.0.0.0
-+ 1 14
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Creating a New Project

» Right-click "Ethernet" and click "New Module...".

RSLogix 5000 - SLX_R5232 in EIP_Spanner_User_Manual.ACD [1783-160 19.11]
File Edit ¥ew Search Logic Commurications Tools Window Hel

S| 5| BEe] o] e 5 e [E HE] e[ [T -] 2|
Offline T L Paih; [AE_vEPTVT" j@

Mo Forces
HoEdte 1 BN (=20 =N I [ e o |
ox (TTE0n A Sy TS T, ST S

i}

Controller Tags
(33 Controller Fault Handler
“- [ Power-Up Handler
=5 Tasks
-6 ManTask
@ B mainrogram
*[2 Unscheduled Programs | Phases
45 Motion Groups
£ Ungrouped Axes
450 Add-On Instructions
(-2} CIP_BL_Serial
-5 Data Types
+- O3, user-Defined
Ly strings
Ly, Add-on-Defined
Ly, predsfined
L3, Module-Defined
[ Trends
£ 1/ Configuration
B8 Backplane, 1769-A17/A Vitusl Chassis
f9 [1] 1769060 5L R5232
= [2] Etherblet/IF EIP

f  HewModuls, ..
B Faste Chri+y

Print »

Fig. 44: RSLogix — adding a new module

» Select “Generic Ethernet Module” and click “OK".

RSLogix 5000 - 5LX_R5232 in EIP_Spanner_User_Manual.ACD [1789-L60 1
Flle Edit View Search Logic Communications Tools Window Help

eI e o e Ve T | e |
]

ontrol_kit
Offline 0. T RUN —— Path [AE_VBP 1T

@4
S N (=20 = B 2 R A R
Sately PO Tompulentatn_A_ovelogeal Tlershil_A_Seq

MaForces
Mo Edits

5 Contraller SLx_R5232
1B controller Tags
(3 Controller Fault Handler

~(3 Power-Up Handler Select Module

2bed 125

1 Tasks
=168 MainTask Module [Description [Wendor ]
L MainProgram 1763-EM508T 1783-EMS08T Ethernet Managed Switch AllervBradley 4|
(33 Unscheduled Programs | Phases 1783-ETAP 3Port Ethernet Tap, Twisted-Pair Media aller-Bradley
451 moion Groups L7B3-ETAPLF 3Port Ethernet Tap, 1 Fiber/2 Twisted-Pair Media Aller-Bradley
(3 ungrouped s 1783-ETAPZF 3Port Ethermet Tap, 2 Fiber/1 Twisted-Pair Media allervradley
51 Add-On Instructions 1788-ENZDNjA 1788 Ethernek ko DeviceNet Linking Device AllerEradley
(@ cIP_BL Serial 1758-ENBT/A 1788 10/L00 Mbps Ethernet Eridge, Twisted-Pair Media  Allen-Bradley
451 Data Types - 17B0-EWEB/A 1768 10/100 Mbps Ethernet Eridge w/Enhanced Web Serv.. Allen-Bradiey

1794-AENT 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
Drivelogix5730 EL... L0Y100 Mbps Ethernet Part on DriveLogix5730 Allen-Bradley
- ETHERNET-BRIDGE _Generic Etherhiet/[P CIP Bridgs Allen-Bradiey

- User-Defined
Strings.
L@ add-On-Defined
[, Predefined

TH
L module-Defined Etherhiet{TP Softlogixs800 Etherbet (P allerBradley
[ Trends PSSCENG Ethernet adapter, Twisted-Pair Media Parker Harnif 7|
5 1j0 Configuration »

=13 Backplane, 17859-A17/A Virtual Chassis

ffa (1] 1789-L60 5Lk _RS232 Find ddd Favoite

- [2]EtherNetip EIP
= Ethernet ByCategory | BuVendor | Favoiltes |

[

Ready

Fig. 45: RSLogix - select “Generic Ethernet Module”
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Operating Spanner Modules at EtherNet/IP™

» Enter a name for the spanner module.

» For “Comm Format” select “Data -

» Enter the desired IP Address under “IP Address” (here Ethernet/IP is mapped to port 2 of the
spanner module). Enter the “Connection Parameters” as pictured below and click “OK".

INT".

7% RSLogix 5000 - SLX_R5232 in EIP_Spanner_User_Manual.ACD [1783-L60 19.11]
File Edt View Search Logic Communications Tools ‘Window Help

e O e |

=&

%_R5232
Cantroller Tags
(7 Controller Fault Handler
(3 Power-Up Handler
4 Tasks
248 MainTask
L mainprogram

o

[ Unscheduled Programs [ Phases
5 Moation Groups
(3 Ungrouped Axes
45 Add-On Instructions
[0z C1P_BL_Serial
45 Data Types
-, User-Defined
Ty, strings
[y, Add-On-Defined
-, Predefined
Ly, Module-Defined
(23 Trends
453 JO Configuration
-89 Backplane, 1789-A17/A Yirtual Chassis
[1] 1789-L60 SLX_RS232
= F [2] Etheret/IF EIP

: - —— -
e yrs o ECeEE
BaT
Ha Edits 2 7 NN =N = DR ) E R |
[ X

New Module

Type:
Vendor
Parent

AllerBradley
EP

Tddon _Satey [T CompUohEh A Movel ogical FIERAT A Semn

ETHERMET-MODULE Beneric Ethemet Module

Name: |FENzn,5pame.

Description;

Comm Format: | Data - INT

Address / Host Name:
’7(: IP Address: 192 . 168

103

€ Host Mame

Connection Parameter.

Input: 240 = (16l

Lutput e LT

Configuration; |1 0 _.? (B-bil)

Satuis [rput

Status Output;

&5 Ethernet
ﬂ ETHERMET-MODLLE
o B EtherNet/IP EIP

Ready

[¥ Open Module Properties

Carcel | Hel

Fig. 46: RSLogix - settings “New Module”

» Set the desired RPI (Requested Packet Interval) and check the “Use Unicast Connection over Eth-

erNet/IP™ check box. Click “OK”".

Wl Module Properties: EIP (ETHERNET-MODULE 1.1)

General  Connestion | Wodule Ifo |

Requested Packet Interval (RFI): [10.0 ms [1.0-32000ms)
I Inhibit Modue

™ Msior Fault On Controller IF Connection Fails hile in Fiun Mode.

[¥ Use Unicast Connection over EtherNet/IP

Module Fault

Status: Offine Gk | Cameed | b | el

Fig. 47: RSLogix — settings “Connection”

» Go online and download the project to the controller. Set the controller to “RUN Mode".
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= RSLogix 5000 - SLX_RS273. EIP_Spanner_User_Manu
File Edt View Search Logic Communications Took WWindow Help
a|Z(E| @ [E[R] <] [crmae S B EE ) e -] 2
Rem Run A9 M RunMode L Path: [AB_VBP 141 =
T »_| ¥ Contoller OK. 1’
" 7 Battey 0K
HoEdis = B . o R = L B I R e oy |
| ¥\ Favorites £TTOn K ool A Pl A DL A Theenier A TeRiunn A Comare A Comaanien A Moo A TEmes F TRt A S
= 2 # Controller Tag: 5232(controller)
2 5 Cortroller 5L%_R5232
E e scope: [JSLX RS232 =] Show [A Tags [+ -
4 g g”””“”;' ?”‘;IH‘E”d'E' Hame =2(e [Value ] Force Maske [ Ste DataType | Description A
ETBSSWW o Randler [=FENZ0_Spanner 0 T T AEETHER
558 MainTack 5] FEN20_Spanner0.Data e (oo Decimal |INT[240]
L8 mainProgram FH-FEN20_Spanner.Data(0] 0 Decimal  [INT
(3 Unscheduied Programs | Phases FH-FEN20_Spanner0.Daa[1] o Decimal__|INT
2= gtm” G'WDSd [+ FEM20_SparnerD Data[2] 0 Decimal | INT
& ad oo e FFEN20_ Spanner) Datal3] 0 Decimal |INT
(- (Iz CIP_BL_Serial [H-FEM20_SpannerD Data[4] 0 Decimal |INT
&5 Data Types £+ FEN20_Spanner.d Datals] o Decival|INT
L, User-Defined F#FEN20_Spanner0 Datals] 0 Decimal |INT
i strings F+-FEN20_Spanner0.Data[7] o Decimal__|INT
‘% s‘jdd'of”'D:f‘”E‘j [+ FEN20_SpannerD Data(3] o Decimal |INT
redefine
F-FEN20_Spanner.0.Datald] 0 Decimal [INT
L3, Module-Defined
1 Trends F+-FEN20_Spanner0.Dats[10] o Decimal__|INT
&5 10 Configuration [+ FEN20_Spanner0 Data[11] o Decival|INT
-8 Backplane, 1783-A17/A Virtual Chassis [¥ FEN20_ SpannerD.Data[12] q Decinal__[INT
5 g é:fgr,tﬁf;:i}gszjz [#-FENZ0_Spanner Data[13] o Decinal  |INT
. e EthznZt [H-FEN20_Spanner0.Data[14] 0 Decimal  |INT
[+ FEN2D_Spanner.0.Datel15] 0 Decimal |INT
EtherNet/IP ETP
# ETHERNET-HODULE FENZD_Spanmer F+-FEN20_Spanner0.Data[16] o Decimal__|INT
M50 Cmeenet s 171 B EySco v

Fig. 48: RSLogix - output data

Writing values to the output data tags of the FEN20 spanner module will be reflected in the “Port 2
Spanner Data map” in the web server. These values can also be read in as inputs by a device hooked
to port 1 of the spanner.

NOTE
Spanner output data is offset by 4 words in the EtherNet/IP™ data mapping.

[ 5000 - 5LX_RS232 in EIP_Spanner_User_ManualACD [1789-L60 19.11]*
Fille Edit View Search Logic Communications Tools Window Help

_IEIEI @I :ISI Cortrol_bit ]' AN ,E V= &l H Select 3 {anguage... -
Rem Run A8 ™ Fun Hode Patn [PEVEP T ==
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Battery OK.

il R = I e e B

B N3 s

Na Edits

T Capet CompuieniEn A Moverogoal ST ST

(=] Controller Tags - SLX_RS232(controller) = B
2 = ] Controller SLX_RS232 Iy ————————————————————————————
e i Controller Tags Scope: |JOSL4RSZ32  v| Show: |4 Tags |7 =
& <+ Controlier Fault Hander Name —z|e [Value < Forca Maske | St Data Type | Description ]|
L a ESIZDWE"UD Hender | | -cHO_Receive.Sting ‘o123, e STRING
565 MainTask HO_Send_Sting ‘01z3... e STRING
© @08 ManProgram EN20_SpannerC iy T AB-ETHER:
“[(3 Unscheduled Programs | Phases EN20_Spanrer] TR T AB-ETHER:
1455 Mation Groups o
-3 Ungrouped Ases E;EEZED:W-U e Ll ﬁqBTE;:EH...
15 Add-On Instructions SRR Atk fulzlh{ Docinal 1240]
(13 cIp_BL_serial [+-FEN20_Spanner0.Data[0] 0 Decimal  |INT
| ] Data Types FFFEN20_Spanner0.Datsl1] 0 Decimal _|INT
- [, User-Defined F-FEN20)_Spanner0.Datal2] 0 Decimal__|INT
L strings [+ FEN20_Sparner). Datal3] 0 Decimal  |INT
a :i‘t:r';:j'"ad FF-FEN20_Spanner0.Datal4] 15 Decinsl _|INT
(3 Mode-Defined F-FEN20_Spanner0.DatalE] 0 Decimal__|INT
1 Trends EEFEN20_Spanner.0.Data[6] 255 Decimal |INT
-1 [0 Configuration FF-FEN20_Spanner0.Datal] 0 Decimal _|INT
(=3 Backplane, 1789-A17)A Virtual Chassis [+-FEN20_S parner0. Diatals] 4095 Decimal  |INT
o [111780-160 5L Rszaz [+ FEN20_Spanner0.Datald] o Decimal |INT
= g Lé: it:;‘z’::tlﬂp & FF-FEN20_Spanner0.Datall0] -1 Decinsl _|INT
 § EthernietpER F-FEN20_Spanner0.Datal11] 0 Decimal__|INT
% 8 ETHERNET-MODIULE FENZ0_Spanner [+ FEN20_Spanner0.Data]12] o Decimal  |INT
FF-FEN20_Spanner0.Datal13] 0 Decimal _|INT
F-FEN20)_Spanner0.Datal14] 0 Decimal __|INT
HLFFRON Granimer M Matal B n Mewimal INT

Fig. 49: RSLogix — output data
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Operating Spanner Modules at EtherNet/IP™

Port 2 Spanner Data in the Web Server

= Station Information x Wy

< 2 |®192‘16E.1‘60;’m‘o‘\‘tr"vl ﬁ\ 8 0o@TrT

Other bookmarks

iif Apps 2§ iGoogle DJ TURCK Connect [ TURCK USA - Capacit [%] TURCK - Your Global 5! Home - Product New:  [J Home - TUSA Teams [& Logiin to your Concy »

220 |

230 00

Port 2 spanner data Offset (d)| 00 01 02 03 04 05 06 07 08 09
0 |ox00of

IO 0
20
30

40

Fig. 50: Web server - port 2 spanner data

Input values (IWs) for port 2 will be reflected in the “Port 1 Spanner data map” in the Webserver.
These values need to be written by a device connected to Port 1. Connecting the Modbus Server

Tester to port 1(192.168.1.103) and writing inputs 0...9 generates the following data words on port
1 of the spanner.

C
File View Tests Help
Cursor pasiion: register Binary Decimal SEE €S Er I n@|?
08 C
o0 [Foro [ooor [Frre [a800 [0t [Fron [ooFF Sonl [T e BT o) ]
FEE Reseived [ 1 Eror [0 Mowsponse[
Wizard Dals Ens
Aulomatic iitialization since the posion [ 7 to [ 9 with the val T Valdat w0 [ Daveimo) [Twpe [ Frame I
with the value alidste
1 0.00 Req 00 01 00 00 00 19 FF 10 34 00 00 0% 12 00 O...
F0 00 01 FF FF 2B CD 10 10 FF 00 00 FF F5 6A
Cancel < Back | Nest» | Firish | 2 4.45 Resp 00 01 00 00 00 0€& FF 10 34 00 00 0%

Fig.51: MODBUS Server Tester — Writing the inputs

Corresponding Port 1 Spanner data in the web server

- C 0 |® 192.168.1.60/info.html \ﬁ" LS ¢+ I+ L
i1 Apps M iGoogle 7 TURCK Connect [w| TURCK USA - Capacit  [%| TURCK - Your Global 5 Home - Product New. [ Home - TUSA Teams Log in to your Concu » Other bookmarks
Port 1 spanner data [Oﬂset(d) 00 01 02 03 04 05 06 07 08 | do
0 0x0001|0xffff  |0xabed [0x1010|0xffo0 |0x00ff [0xfS6a [0xqooo
20
20
40

Fig.52: Web server — port 1 spanner data
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This data is now reflected in the Input tags of the EtherNer/IP™ PLC.

=l

panner_User_Manual. ACD [1789-160 19.11
File Edt View Search Logic Communications Tools Window Help
R e — - S | s -] @]
Heslbun 03 Runode ﬂ Fath: [AE_VBF- 147 El@
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TS 2/ m o | e
B frmornes =
& Cantroller SL%_RS5232 I e T e | P 1
[ Cantroller Tags Scope: [fISL<AS232 x| Shaw: [A1 Tans Bll=. 2ot =
:2-1:”5; :::“:I:f”d'e' [ [Hame 2[e [Vaue €| Foroe Maske [ Shls Dala Typs | Desciplion
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56 MainTask | FEN20_Spannerl.Data(0] 12208 Decimal |INT
WairProgram +FENZ0_Spannerl.Data{1] o Decimal__|INT
- Unscheduled Programs [ Phases +FEN20_Spanrer] Data(2] 0 Decimal INT
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9 ad d“gs;”ﬂifi:;:: [#-FENZ0_Spanner.D ata(4] o Decinal  |INT
3 c1p_BL_Seril [+ FEN20_Spannerl.Data[5] 3856 Decival|INT
5 Dats Types £+ FEN20_Spannerl.Datal5] 1 Decimal |INT
[, User-Defined +FENZ0_Spannerl.Datal7] -1 Decimal__|INT
B rings (1] FCN20_Gpannarl.Dats(0] -21555 Decidl [INT
g *‘ddﬁ”'D:f‘”e‘j (+-FEN20_Spanner].Data(d] a1z Decimal _ |INT
oy e e [+ FEN20_Spannerl.Data(10] zse Decival|INT
[ Trends £+ FEN20_Spannerl.Datal1 1] 255 Decimal |INT
&4 10 Configuration +FENZ0_Spannerl.Datal12] 2710 Decimal__|INT
[ Backplane, 1789-A17/A Virtual Chassis [+-FEN20_Spanner!.Datal13] a Decimal | |INT
i % g gf:r":zl”;'é;sszaz £+ FEN20_Spannerl.Datal14] 0 Decimal_|INT
3 5 thernet +FENZ0_Spannerl.Datal15] o Decimal__|INT
B ta—— [+ FEN20_Spannerl.Data{15] o Decival|INT
£] ETHERNET-MODLLE FEM20_Spanner [+ -FENZ0_Spannerl.Data[17] 0 Decimal INT
+FENZ0_Spannerl.Datal1] o Decimal__|INT
[+ FEN20_Spannerl.Data{13] o Decival|INT
+FENZ0_Spanner].Data(20] o Decimal__|INT
[+ FEN20_Spannerl.Data(21] o Decival|INT
£ FEN20_Spannerl.Data(z2] 0 Decimal |INT
+/FENZ0_Spanner].DatalZ3] o Decimal__|INT
[+ FEN20_Spanner].Data(24] o Decival|INT
£+ FEN20_Spannerl.Data(25] 0 Decimal |INT
+/FENZ0_Spanner]. DatalZ6] o Decimal__|INT
[+ FEN20_Spannerl.Data(27] o Decival|INT
FFH-FENZ0 SpannerlData25] 0 Decimal INT
[T > T\Monitor Tags £ Ecit Tags / |
=] A

Fig. 53: RSLogix - input tags

Mapping the FEN-20-EN1 Spanner into a RSLogix Project via EDS File

» Add a “new module” to the project.

File FEdit View Search Logic Communications Tools Window Help

TEREL R - BB G B M E R E | seberotoere.. -9

Offline Path: [ <none>

NoForces

ol 4 H ol kel AF A e »

« v ]\ Favorites £CAGE0n % Sately_{_Aiie_K BT TmerC

15 Controller EIP_Spanner_EDS Test
Controller Tags
(3 Controller Fault Handler
Power-Up Handler
5] Tasks
-8 MainTask

3 MainPragram

£33 Unscheduled Programs
- Motion Groups

(3 Ungrouped Axes
Add-OnInstructions
45 Data Types.
L3, User-Defined

E

#Beq 1 5

ngs
Ly Add-On-Defined
Ly Predefined

L4 Module-Defined
(1 Trends

53 /0 Configuration

£ 69 Pointl0

£...fR 0] 1769-L16ER-BBIB EIP_Spanner EDS_Test
&5 Embedded VO

|- [1)Embedded Discrete 10
Expansion 1/0, 0 Modules

New Module...

Discover Modules..

Paste Ctrl+V

i Alt+Enter

Create a module

Fig. 54: RSLogix - New Module
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> Select FEN20-EN1.

File Edit View Search Logic Communications Tools Window Help

aFgd & 2R

o o B )] JENY Erme— -8
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B FlCmeenoume (G ] (e ] [t ]

Fig. 55: RSLogix — select FEN20-EN1

» Assign a name.

» Select the number of 16 bit words to use with the spanner. The recommended data size is INT.
Add the IP address and click “OK".

File Edit View Search Logic Communications Tools Window Help

BFH & (R

L LR ENE QR | e -8
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No Forees
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FEN20_EN1_Spanner Ethemet Address
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Fig. 56: RSLogix — configuring FEN20-EN1
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= The spanner can now be used as in the sample above.

File Edit View Search Logic Communications Tools Window Help

BEH & 1 BR oo - BBG [EYE GO | e, -
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Fig.57: RSLogix — FEN20-ENT1 in the project
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9 Operating Spanner Modules at PROFINET (Port 2 only)

9.1 PROFINET — Process Data Mapping

The PROFINET process data map is defined in the PROFINET project by the GSDML file. Download
the appropriate GSDML file www.turck.com.

» Download and install the GSDML file for the spanner module.

9.2

Mapping the TBEN-L5-EN1 into a TIA Portal V13 Project

Set the IP addresses for the TBEN-L5-EN1 spanner as follows via the web server.

T Station Information x
€ 0 C (| ® 1921681100inf0 miml ax|® 0 o T
£t Apps #f iGoogle L TURCK Connect || TURCK USA - Capacit  [= TURCK~-Your Global 5 Home - Product New: [ Home - TUSA Teams » | || Other bookmarks
TBEN-L5-EN1 | |~
Embedded Website of TBEN Block I/0 Module | -
o i
Station Information >
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type TBEN-L5-EN1
Ethernet/IP Memory Map Identification Number 6814035
Modbus/TCP Memory Map
Links Firmware Revision V3.1.22.0
16D1P Bootloader Revision v8.0.1.0
EtherNet/IP Revision Vv2.7.1.0
PROFINET Revision V1.3.12.0
Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP
| PROFINET Station Name tben-enl
Network Settings
Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setup Autonegotiate
IP Address Port 1 (External Network) 192.168.1.100
IP Address Port 2 (Internal Metwork) 192.168.1.90
Netmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Network) 192.168.1.1
MAC Address 00:07:46:08:22: 7f
LLDP MAC Address 1 00:07:46:08:22:80
LLDP MAC Address 2 00:07:46:08:22:81
MAT 1:1 Mapping 1 External IP 0.0.0.0
NAT 1:1 Mapping 1 Internal IP 0.0.0.0 o
< I ——— 4

Fig. 58: Web server - setting the addresses at TBEN-L5-EN1

2018/03

55


www.turck.de
www.turck.de

Operating Spanner Modules at PROFINET (Port 2 only)

» Create a project in TIA Portal.

T4 Siemens - C:\Users\Turck UseriDocumentsiAutomation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User Manual

Project Edit View Insert Online Options Tools Window Help

Y svepoiect @ X T X9 Ol 5 B B R Gooniine o ootine | I 3¢ L (1]

Devices

Cie O

> TBEN_L5_EN1_User_Manual
B Add new device
o Devices & networks
» [g# Common data
» [5]] Documentation settings

» [ Languages & resources
» 1 Online access.
» [ Card Reader/USE memory

|4 info | ) Diagnostics

|2 Properties

General

Totally Integrated Automation
PORTAL

Options

+ | Find and replace

No 'properties’ available.

No "properties’ can be shown at the moment. There is either no object selected or the selected object does not have
any displayable properties.

~ | Details view

Name

(&# common data
[5]) Documentation settings

(@ Languages & resources.

4 Portal view

Fig. 59: TIA-Portal - new project

» Use the Hardware catalog to add a PLC to the project.

SoneIar [
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T4 siemens - C\Users\Turck UserDocuments\Automation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual
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H‘illnfo i ‘lﬂ Diagnostics | b S' T EREREEEEE
» (5 CPU 1214FC DCDCIRlY
» E. CPU 1215FC DOIDCIDC
» [l CPU 1215FC DCIDCIRly
» [ Unspecified CPU 1200
» [l Communications modules.
» [ SIMATIC 57-1500
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» [l SIMATIC ET200 CPU [v]

~ | Inf

¥ _] TBEN_L5_EN1_User_Menual
B Add new device

EmE

Bojeses siempIey (5

» [l PLC_1 [CPU 1211C DUDTIDC]
» [§§ common data
3
»

[5]) Documentation settings
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» i Online access
b [5 Card Reader/USE memory

s]00} BUIUQD EH

T = STy

<[u]

| Propet
J General [ 10 tags [ Systemconstants | Texts |

a

» General
General

Project it

v | Details view Name: |57-1200 station_1

Comment:
Name

Device:

[ o]

Author: | Turck User

4 Portal view

Fig. 60: TIA-Portal - adding the PLC

» Use the “Properties” — “PROFINET Interface” tab to assign the IP address and PROFINET device
Name to the PLC.

2018/03

Fig. 61: TIA-Portal — properties of the PLC

€ Properties  |%4Info | %) Diagnostics
J General H 10 tags H System constants H Texts ‘
+ General =] Add new subnet
Project information
Catalog information IP protocol
~ PROFINETinterface
General (@) setIP address in the project
EiverimiilEssas IFaddress: | 192 . 168 . 1 .50 |E|
v Advanced options
Subnezmazic
Interface options.
» Real time settings [ use router
» Port [x1 P1] 3 Rou o 0o 0o .o
‘
Time synchronizz tion [ (O) 1P address is set directly at the device
Hardware identifier b
» DIGIDQ 4 F
PROFINET
(F
» High speed counters (HS
B ) () PROFINET device name is set directly at the device
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Startup [ Generate PROFINET device name automatically
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EorurTEn L 135 Converted name: | plod1doed ]
System and clock mema
& & Device number: [0 I-]
» Vieb server
[ T ..
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Operating Spanner Modules at PROFINET (Port 2 only)
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» Use the Hardware catalog to add a spanner module to the project.

iemens - C:WsersiTurck UserlDocuments\Automation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual
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Fig. 62: TIA-Portal - adding the spanner module
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» Use the “Properties” — “PROFINET Interface” tab to assign the IP address and PROFINET device
name to the spanner module.

UserstTurck UserDocuments\Automation\TBEN_L5_EN1_User_Manual\TBEN_

N1_User_Manual

T4 Siemens
Froject  Edit View Insert  Online
= & et 5]

U 31 saveproject S X

Options  Tools Window Help
X mxe: 500G
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TBEN_LS_EN1_User_Manual » Unassigned devices b turck-tbend5-ent

EHOQ

= | ] TBEN_L5_EN1_User_Manual

» [[7 Unassigned devices
» [g§ common data

» [ Online access
» (i3 card ReaderiUSB memory

IP protocol
» Port1[x1 P1]

b Port2 [X1P2]
Diagnostics addresses

[# Use IF protacal

Identification & Maintenance
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Diagnostics addresses

+ | Details view

Hame

4 Portal view

PROFINET

PROFINET device name |tben-ent ]
Converted name: |tbeneni ]

Device number: [0

[ Topology view [gf, Network view |[I¥ Device view ||

L T

gt | [turckbenisent =] miEe R o

S

£

3

E

a

2

F

#, Devices & networks ES
» [ PLC_1 [€PU 1211C DODAIDC] =
— =1

- o

» [5] Documentation settings. =1
» [ Languages & resources. - m e
H

g

<[ n [>] [100% L e e H

q ] = = 9

[ Properties | *i}Info_ | % Diagnostics |

|| General | 10tags | System constants | Texts B

= =

= General T E)

Catalog information eme 7
~ PROFINETinterfsce [x1] Interface networked with -

General LLI

Ethernet addresses Subnet: | Not networked [~ =

& e el

Interface options @

» Resl time settings

(@) SetIPaddress in the project

IPaddress: | 192 . 168 . 1 . 90

() IPaddress is set directly at the device

[] Generate FROFINET device name automatically

iy turck-then-Is._

Fig. 63: TIA-Portal - assigning properties to the spanner module

NOTE

PROFINET is only supported on port 2 of the spanner module. Beim Anschluss der
If the PROFINET cable is hooked to port 1 the spanner module will not respond to the
PROFINET PLC.
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Operating Spanner Modules at PROFINET (Port 2 only)

60

add them to the spanner module.

T4 Siemens - C:\Users\Turck UsenDocuments\Automation\TBEN_L5 _EN1_User_Manual\TBEN_L5_EN1_User_Manual

Froject Edit View Insert Online Options Tools Window Help
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HOQ
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» [ PLC_ 1 [
» [ Unassign_
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» [5] Document...
» [ Languages
» [ Online access
» (i Card ReaderiU...

T

Bl @ & coonline ¥ Gooffline §, NI 2 []] TAL
TBEN_L5_EN1_User_Manual » Unassigned devices » turck-tben-5-en1
| Topology view |dy Networkview [[IY Device view || Options (5]
m =
el =l
=
~ =
2] . [Module Rack |Slot  |leddress |Q sddress|Type Aricleno. | Catalog H]
~ twrcktbenisent ) 0 TBENASENT 6814035 || =
» PN o 0x1 twrck-tbendsent @ Fiter 2
16DIP_1 o 1 16DIP < I Head module g
Spanner 240 Words Inputand Output_1 0 2 Spanner 240 Words... B e
module status_1 o 3 module status I Eens e o
o
~ [ Module o
| [l module status El
b I 5
s ~ [l spanner Data 3
n M spanner 1 Word Input and Output e
’ =3
| [l spanner 112 viords Input and Output g
[ spanner 128 Words Input and Output &
[l spanner 144 Words Inputand Output =3
[l spanner 16 Words Input and Output g
Il spanner 160 Words Input and Output 3
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[l spanner 192 viords Input and Output (]
I spanner 2 Words Input and Output =
M spanner 208 Words Input and Output E
~ 2
a [ 0 ] [l spanner 224 viords Input and Output z
M spanner 240 Words Input and Output
| '@ Properties  [*ilinfo | Diagnostics | I spanner 32 Words Input and Output I
|| General | 10tags | System constants [ Texts | [ spanner 4 words inputand Output
5 i = Il spanner 48 Words Input and Output
= Genera

Catalog information
~ PROFINETinterface [X1]
General
Ethernet addresses
+ Advanced options

~ | Details view

Interface options

Name

4 Portal view

» Real time settings
» Port1[x1P1]

b Port2 [X1P2]
Diagnostics addresses

Identification & Maintenance
hodule parameters
Diagnostics addresses

oy turck-then-Is...

Identification &

Plant [

Location identifier: |

installation date: | Monday , November 21,

2016 21:37 [+]

Additional [

Fig. 64: TIA-Portal - defining the number of 10 words to be used

[l spanner 64 Words Input and Output
[l spanner 8 words Input and Output

Il spanner 80 Words Input and Output
[l spanner 96 Words Input and Output

~ | Inf

Device

module status

[ o]

NOTE

The default setting is “4 Words Input and Output”. Delete the entry if a different amount
of I/0 words is used.

In the example 240 word of I/0 data are used. Additionally, the module status is added.

» Inthe Project Tree, open the “Online Access” tab at the used network interface and update the
list off connected devices via “Update accessible devices”.
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> Verify that the IP address and PROFINET name match for the connected device.

T4 Siemens - C:UsersiTurck UserlDocumentsiAutomation\TBEN_L5_EN1_User_ManuallTBEN_LS_EN1_User_Manual

Project Edit View insen Onine Options Took Window Help Totally Integrated Automation
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» U0 FCintemal [Locall
» [ oS Prane]

[ sonein (] S15eLQU]  $1003 aujuo |

Accessible devices in the netwark:
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Fig. 65: TIA-Portal — accessible devices

Above you can see the PROFINET name of the TBEN-L5-EN1 does not match the name we pro-
grammed into the project “TBEN-EN1".
» Reassign the PROFINET name.

» In the Project Treeg, click “Online and Diagnostics” under the IP address 192.168.1.90.
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Operating Spanner Modules at PROFINET (Port 2 only)

» Go tothe “General” tab — “Functions” — “Assign Name” and assign the correct PROFINET name
to the spanner module.

T4 Siemens - C:\WUsers\Turck UseriDocuments\Automation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual
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4 Portal view i Scanning for devices completed for int

Fig. 66: TIA-Portal - assigning a PROFINET name

» Inthe Project Tree, open the “Online Access” tab at the used network interface and update the
list off connected devices via “Update accessible devices”.
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» Verify that the PROFINET name of the spanner module was changed.

s\Automation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual
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4 Portal view

Fig. 67: TIA-Portal — updated accessible devices

» In the “Network View” make the network connection from the PLC to the spanner module.
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Fig. 68: TIA-Portal — connection between PLC and spanner module

» Click “Online—Download to Device” to download the program.
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» Select the correct PLC and click “Load”.

PLC 1 CPU1211CDCD... 1X1 PNIE 192.168.1.50 PNIIE_1

B _PNIE

il Intel(R) PRO/1000 MT Desktop Adapter

Directatslot’1 X1°

Device Device type. Type Address Target device
PLC_1
= = FNITE Access address. =
1 ible devices of 2 ible devices found A
4 Retrieving device information... .
Scan and information retrieval completed. |

Fig. 69: TIA-Portal - downloading the project

> Follow the prompts.

» Once the “Load results” window is loaded check the “Start all” radio button and click “Finish”.

Load results

Downloading to device completed without error.

after ing to device. M startall

Fig. 70: TIA-Portal — Load results

» C(lick"Go online".
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= The module is now connected to the PLC and the PLC is running.

Manual
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Fig. 71: TIA-Portal - PLC running

= In the project tree, under “Watch and force tables”, select “Add New Watch Table".
> Add I/0 to the watch table.

» Click the “Monitor all” icon to monitor the selected I/0.
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Watch table_1

Fig. 72: TIA-Portal — watch table

Overview @ turck-then-s... |
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Operating Spanner Modules at PROFINET (Port 2 only)

NOTE

Spanner I/0 mapping can be found by selecting the spanner module from the “Network
view” and going to the “Device view” tab.

‘E Topology view HLEaNetwolkview WT Device view L

dr " = Device overview

W2 | module Rack |slet | address | Q address | Type Article no Firmware
> turcktbendsent o ) TBEN-LSENT 6814035 SWv 1312
» FNHO 0 0x1 turck-tbend5ent
16DIP_1 o 1 1.2 16DIP
Spanner 240 Words Inputan.. 0 2 256..735 256..735 Spanner 240 Words...
module status_1 o 3 3.4 module status

Fig. 73: TIA-Portal — device view spanner module

Writing values to the outputs (QWSs) will be reflected in the “Port 2 Spanner data map” in the web
server. These values can also be read in as inputs by a device hooked to port 1 of the spanner.
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Fig. 74: TIA-Portal — watch table
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Corresponding port 2 spanner data in the web server:

Station Information x

&« c 0 \@ 192.168.1.100/info.html @ 1‘.‘1\ e o9 T
iGoogle L} TURCK Connect |[= TURCK USA - Capacit |® TURCK-YourGlobal S Home - Product New w Home - TUSA Teams » Other bookmarks

210 |0x0000|0x0000|0x0000|0x0000|0x0000/0x0000|0x00000x0000|0x0000|0Xx0000

220 |0x0000|0x0000|0x0000|0x0000 0%0000|0x0000|0x0000|0x0000|0x0000|0x0000

230 |0x0000|0x0000|0x00000x0000|0%0000/0x0000|0X0000 | 0x0000|0x0000|0X0000

Port 2 spanner data Offset (d)| 00 01 02 03 04 05 06 07 08 09
0 0x000f |0x0000|0x00ff |0x0000|0x0FFf |0x0000|0xFFFf  |0x0000|0x0000|0x0000

o e 00000 020000 0000010400001 00000/ 000001000001 00000 00000

20 0x0000|0%0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000| 00000
30 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000| 0x0000|0x0000| 0x0000
40 0x0000|0x%0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000
50 0x0000|0x0000|0x0000|0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000
60 0x0000|0x%0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000
70 0x0000|0%0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000| 00000
80 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000| 0x0000|0x0000| 0x0000
a0 0x0000|0x%0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000

100  |0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000|0%0000|0x0000|0X0000

110 |0x0000|0x0000/0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000

120 |0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000 | 0%0000|0x0000|0x0000

130  |0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000|0%0000|0x0000|0X0000

140 |0x0000|0x0000/0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0Xx0000

150 |0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000 | 0%0000|0x0000|0x0000

160  |0x0000|0x00000x0000|0x0000|0x0000|0x0000|0x0000|0%0000|0x0000|0X0000

170  |0x0000|0x0000/0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000

180 |0x0D000|0x00000x0000|0x0000|0x0000|0x0000|0x0000 | 0%0000|0x0000|0x0000

Fig. 75: Web server - port 2 spanner data

Input values (IWs) for port 1 will be reflected in the “Port 1 Spanner data map” in the Webserver.
These values need to be written by a device connected to port 1. Connecting the Modbus Server
Tester to port 1(192.168.1.100) and writing inputs 0...9 generates the following data words on port
1 of the spanner module.

(oot e W

Cursor position | register Binary Decimal
0000 FOFD 000 FFFF | ABCD | 1010 FFOO O0FF I

FBE&

File View Tests Help
sHE|CX[CEr I n 5|7
Ewchange Control

et [T Erceplin [ Imalid [ G
Received 7 Eror [ Moresponse[ G

Wizard Data Enir
i N° [ Date(ms) | Tvpe Frame [
Automatic initiakzation since the posiion [ 1 to T3 withthevalue [ | Validate
( 1 0.00 Reg 00 01 00 00 00 12 FF 10 34 00 00 09 12 00 Q...
FO 00 01 FF FF AB CD 10 10 FF 00 00 FF F5 &A
Cancel < Back | Next> | Finish | 2 4.45 Resp 00 01 00 00 00 06 FF 10 34 00 00 09

Fig. 76: Modbus Server Tester — input data

Corresponding port 1 spanner data in the web server:

C ) | ® 192168160/nfontml %800 T
iGoogle 7 TURCK Connect [* TURCK USA - Capacii  [= TURCK - Your Global S/ Home - Product Nev: [ Home - TUSA Teams  [& Log in to your Concu » Other bookmarks
Port 1 spanner data offset (d)| 00 01 02 03 04 05 06 07 08 | do
0 0x0001|0xffff |0xabed |0x1010(0xff00 |0x00ff |OxfS6a nxﬂnon
10 %0000
20
30
40

Fig. 77: Web server - port 1 spanner data
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This data is now reflected in the Input words (IWs) of the PROFINET PLC.
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» g Program blocks
» [ Technology objects
External source files
[3 PLCtags
[ PLC data types
[54) watch and force tables
I Add new watch table
Force table

PLC programming

(v~

» (& Online backups
B3 Program info

» [§l Device proxydata
5] Textlists

» [ Local modules

» [ Distributed 110

» [§§ common data

» (5 Documentation settings

Fig. 78: TIA-Portal — watch table

a [

2

I 4 TBEN_L5 EN1_User Manual » PLC_1[CPU 1211CDUDUDC] » Watch and force tables » Watch table_1

unsag (@

|Displ [Monitorvlue | | come
Hox P 0
e e 0
szeo e v 0
wee e e 0
woes  rx e 0
vzes e oot 0
wwess b w0 0
w0 e oo 0
wer e e 0
wars e eoo 0
BQU2S6 Hex [16BO00F | 16#000F ™ 1
wwss  rex eoo 0
%“QWZE0 Hex 16#00FF  16200FF M 1
s e oo 0
%QW2E4 Hex 1B#OFFF  16%0FFF M
womse  rix oo 0
“QU268 Hex IGEFFFE  16HFFFF =
wwn e so0 0
ST —
sz e oo =
<hdd news =
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10 Appendix

10.1

2018/03

Spanner Mode

1 Communication between two different Ethernet networks. The use of the spanner module

avoids conflicting IP addresses.

PLC1
192.168.1.19
Drive HMI
192.168.1.21 192.168.1.23

Spanner:
Port 1
192.168.1.20
Port 2

192.168.1.20

The spanner has multiple applications for spanning different networks.

PLC2
192.168.1.22
HMI Drive
192.168.1.23 192.168.1.21

‘ Network #1: External

‘ Network #2: Internal

2 Bidirectional data exchange between identical controllers

PLC1
192.168.1.22
Drive HMI
192.168.1.21 192.168.1.23

Spanner:
Port 1
192.168.1.20
Port 2

192.168.1.20

PLC 2
192.168.1.22
HMI Drive
192.168.1.21 192.168.1.23

| Network #1: External

| Network #2: Internal

3 Connection of 2 PLCs (with different subnets) without router

PECEA
10.10.10.12
Drive HMI
10.10.10.11 10.10.10.14

Spanner:
Port1
10.10.10.10
Port 2

192.168.1.20

PLC2
192.168.1.22
HMI Drive
192.168.1.21 192.168.1.23

Network #1: External

Network #2: Internal
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Appendix

10.2  1:1 NAT-Router Mode

70

In the 1:1 NAT Router mode, an IP address range of an internal network (at port 2) is mapped to an
IP address range of an external network (at port 1). This guarantees complete separation, e. g. of a
machine-internal network, to which participants (e. g. PLCs) can still access from the outside. The
NAT device operates protocol-independently and transports IP frames between two networks,
changing the IP header in some cases.

SCADA

Machine 1 Machine 2 Machine 3
TBEN-L4-E1 TBEN-L4-E1 TBEN-L4-E1

Internal range 192.168.1.200 .. Internal range 192.168.1.200 .. Internal range 192.168.1.200 ..
192.168.1.202 192.168.1.202 192.168.1.202

Mapped to 10.10.34.100 Mapped to 10.10.34.103 Mapped to 10.10.34.106
10.10.34.102 10.10.34.105 10.10.34.108
PLC PLC PLC
192.168.1.200 192.168.1.200 192.168.1.200

Drive Drive Drive
192.168.1.201 192.168.1.201 192.168.1.201

HMI
192.168.1.202

Fig.79: 1:1 NAT mode

HMI HMI
192.168.1.202 192.168.1.202
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Configuring the spanner module for 1:1 NAT router mode

» Set IP addresses for Port1, Port2 and the default gateway in the spanner module.

" Station Information

< C (| ® 192.168.1.60/info.html

%8 0 0 L

i Apps f iGoogle O TURCK Connect [=] TURCK USA - Capacit  [*] TURCK - Your Global 51 Home - Product Nes » Other bookmarks
FEN20-EN1
Embedded Website of FEN20-Small Block /0 Module TS
admin@192.168.1.200 [Logout] et
Station Information >
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type FEN20-EN1
/ e
EIRSIRAUIF Masmory g Identification Number 6931305
Modbus/TCP Memory Map
Links Firmware Revision V3.1.21.0
Station Configuration Beotloader Revision V8.0.0.0
Network Cenfiguration -
Change Admin Password EtherNet/IP Revision V2.7.0.0
e PROFINET Revisien V1.3.12.0
apIP
Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP
PROFINET Station Name
Network Settings
Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setul Autonegotiate
1P Address Port 1 (External Network) 192.168.1.60
1P Address Port 2 (Internal Network) 10.10.10.10
Netmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Network) 192.168.1.1
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
»
83000179.bat A B HowToFlashG.docx Showall X

Fig. 80: Web server - Setting IP addresses

The following 4 blocks are mapped to the internal network of the spanner module:

™ Turck Service Tool, Wers, 3.0,1

Your Global Automation Partner

& . [ . EN

. &

EIP

[E=3 e

Search... (F5) | Change (FZ) Wink (F3) Actions (F4) Clipboard Language Expertwiew OM | Start DHCP (F6) Configuration (F7)  ARGEE (F8)
Mo. MALC address Mame IP address MNetmask Gateway Mode Device WVersion Adapter
[ 1 0 1S 1 PGM_DHCF | TBEN-LSENT g
then 10.10.10.20 10.,10.,10.10 TBEN-L1-16DXP  3.1.20 192.168.1.120
00:07-46:02:66:23 then-16cxp  10.10.10.30 2552552550  10.10.10.10 PGM_DHCF  TBEN-L1-16DXP 3275 192.168.1.120
00:07:46:02:B0.0A 10.10.10.40 2552552550  10.10.10.10 PGM_DHCP  BL20-EGW-EN 3250 152.168.1.120
00:07:46:25:33:E6 10.10.10.50 2552552550  10.10.10.10 PGM BLCEN-1M12MT- 3.2.7.3 192.168.1.120

Gefunden 1 Gerit,

Fig. 81: Web server - Setting IP addresses

NOTE

The default gateway of each device must be the IP address of port 2 (internal port) of the

spanner module.

The address blocks from the internal network are mapped to IP addresses of the external network

in the web server of the spanner module.
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The mappings are entered after logging in to the web server under "Network Configuration”.

™= Station Information

&« C0 l@lBZlSS.lEO[mfﬂ.html ﬁ-] LS + N+ T
Apps # iGoogle ] TURCK Connect [ar| TURCK USA - Capacit  [a¢| TURCK - Your Global 5/ Home - Product New.: » | || Other bookmarks
Embedded Website of FEN20-Small Block 1/0 Module |
1
Station Information >
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type FEN20-EN1
Ethefnet/IR Memoary Map| Identification Number 6931305
Modbus/TCP Memory Map ) i
Links Firmware Revision V3.1.21.0
Station Configuration Bootloader Revision V8.0.0.0
2::: ;:;‘:""E::::’; L EtherNet/IP Revision V2700
e PROFINET Revision V1.3.12.0
e Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP
PROFINET Station Name
Network Settings
Ethernet Port 1 setup Autonegotiate
Ethernet Port 2 setup Autonegotiate
1P Address Port 1 (External Network) 192.168.1.60
1P Address Port 2 (Internal Network) 10.10.10.10
Netmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Network) 192.168.1.1
MAC Address 00:07:46:25:81:d7
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
MAT 1:1 Mapping 1 External IP 192.168.1.12
NAT 1:1 Mapping 1 Internal IP 10.10.10.20
MAT 1:1 Mapping 2 External IP 192.168.1.13
MAT 1:1 Mapping 2 Internal IP 10.10.10.30
NAT 1:1 Mapping 3 External IP 192.168.1.14
MAT 1:1 Mapping 3 Internal IP 10.10.10.40
MAT 1:1 Mapping 4 External IP 192.168.1.15
NAT 1:1 Mapping 4 Internal IP 10.10.10.50
MAT 1:1 Mapping 5 External IP 0.0.0.0
MAT 1:1 Mapping 5 Internal IP 0.0.0.0
| >
[ g3000179.bat A ‘ How To Flash G..docx ‘ | Showall X

Fig. 82: Web server - mapping
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The connected devices now respond to requests from the external network. These devices can
be mapped into a PLC or SCADA (Supervisory Control and Data Acquisition) on the external net-
work.

L]
Ed Administrator: CAWindows\system32\cmd.exe , SRRCEEXC

Microsoft Windows [Version 6.1.76811
Copyright (c)> 2889 Microsoft Corporation. All rights reserved.

C:sUserssooooex dping 192.168.1.12

Pinging 192.168.1.12 ulth 32 bytes of data:

Reply from 192.168.1.1 hytes=32 t1me—4mg TTL=128
Reply from 192.168.1.1 =,

Reply from 192.168.1.1 ime = T 28
Reply from 192.168. : bytes=32 time=2mz TTL=128

Ping statistics for 192.168.1.12:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = 2Zms. Maximum = 4ms. Average = 2Zms

C:sUserssooooox >ping 192.168.1.13

Pinging 192.168.1.13 ulth 32 bytes of data: [
hytes=32 t1me—4m“ TTL=128

L
Reply from 192.168.1.13: ime = T 28
Reply from 192.168.1.13: hytes=32 time=2Zms TTL=128

Ping statistics for 192.168.1.13:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = 2Zms. Maximum = 4ms. Average = 2Zms

C:sUserssoaxoxoxxx >ping 192.168.1.14

Pinging 192.168.1.14 with 32 bytes of data:

Reply from 192.168.1.1 hytes=32 t1me—4mg TTL=128
Reply from 192.168.1.1 =,

Reply from 192.168.1.1 ime = TT 28
Reply from 192.168.1.14: hyteg—32 time=2ms TTL=128

Ping statistics for 192.168.1.14:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = 2Zms. Maximum = 4ms. Average = 2Zms

C:sUserss wxxx dping 192.168.1.15

Pinging 192.168.1.15 ulth 32 bytes of data:
hytes=32 t1me—4mg TTL=128

byt T 28
Reply from 192.168.1.15: hyteg—32 time=2ms TTL=128

Ping statistics for 192.168.1.15:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = 2Zms. Maximum = 4ms. Average = 2Zms

C:slsers \ s i

L

Fig. 83: Web server - mapping
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