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Introduction

Purpose

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

All respective Safety measures and accident protection guidelines must be considered carefully and without exception.

NFPA 79, State and Local code governing the installation of electrical devices and components take precedence over any
circuit presented in this manual — circuits presented in this manual are for demonstrative purpose only.

Products Covered

TBEN-L4-EN1
TBEN-L5-EN1
FEN20-EN1
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General Technical Information

Safety

At the moment TURCK does not offer Ethernet Spanners for Safety applications.

Web Server Security

In the web server, a default-password is assigned in the TBEN-L-module for the administrator access
(see also Change Admin Password (page 16)).

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 the web
browser is closed while the admin is logged in, the last active access is reactivated when opening the web server again from
the same PC, which means, possibly with all administrator rights.

Ethernet Spanner General Information

e The Ethernet Spanner has 2 Ethernet ports that can be addressed individually.
e Data is exchanged 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 inputs 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

ACD is disabled on both ports

LLDP is enabled on Port 2 only

Port 2 IP address can only be setup via the web server

Upgrades can only be performed via port 1
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TBEN-Lx-EN1 General Technical Information

Supply Voltage TBEN-Lx-EN1
V1 (incl. electronics supply) 24V DC
Permissible range 18...30VDC
V2 24V DC
Permissible range 18 ...30VDC

Electrical isolation

galvanic isolation between V1 and V2

Connectors
Ethernet 2 x M12-female (QUT), 4-pole, D-coded
PROFIBUS 1 x M12-male (IN), 5-pole, B-coded
1 x M12-female (OUT), 5-pole, B-coded
Power supply 7/8" connector, 4-/5-pole
Inputs M12-connector, 5-pole
Isolation voltages
VitoV2 =500V AC
V1/V2 tofield bus =500V AC
Protocol properties
Modbus TCP
Address assignment Static IP (rotary coding switch),
BOOTP, DHCP
Supported Function Codes FC3, FC4, FC16, FC23
Number of connections g8
EtherNet/IP™

address assignment

according to EtherNet/IP™ standard

Quick Connect (QC) < 150 ms
Number of connections 3
PROFINET
Address assignment DCP
MinCycleTime 1mg
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Diagnosis

according to PROFINET Alarm Handling

Topology detection

supported

Automatic address assignment

supported

Housing

Fibre-glass reinforced Polyamide (PA6-GF30)

Size

60.4 x 2304 x24mm (Bx L x H)

Window material

Lexan

Screw material

303 Stainless Steel

halogen-free

yes

Mounting

via 2 through-holes, @ 6.3 mm

Mounting distance station to station

= 50 mm

Valid for operation in the ambient temperatures
mentioned below, with sufficient ventilation as well
as maximum load (horizontal mounting).

In case of low simultaneity factors and low ambient
temperatures, mounting distances of < 50 mm may
be possible.

Protection class 1P65/1P67/IP69K
Tests
Vibration test according to EN 60068-2-6/ IEC 68-2-47
Accelerationupto 20g
Drop and topple according to IEC 60068-2-31/ IEC 60068-2-32 1
Shock test according to EN 60068-2-27
EMC accordingto EN 61131-2
Temperature range
- Operating temperature -40°Cto+70°C(-40°Fto+ 158 °F)
- Storage temperature -40°Cto+70°C(-40°Fto+ 158 °F)

TBEN-Lx-EN1 Dimensioned Drawing
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FENZ20-EN1 General Technical Information

FEN20-EN1

Number of channels 8

Operating / load voltage 12..30vDC
Operating current 100 mA
Electrical isolation 500V Galvanic I/O to Ethemnet
Supply voltage 24 VDC

Power loss, typical <24W
Voltage supply connection screw terminals
Inputs

Number of channels 8

Input voltage 24VDC

Supply current 700 mA
Switching threshold 7V 1 1.65mA
Low level signal voltage <7VDC

High level signal voltage 7..30vDC
Low level signal current <1.5mA

High level signal current >2 mA

Input delay 25ms

Max. input current 6 mA

System data

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

Addressing modes Ethernet: via Software

Connection technology Ethernet 2 x RJ45 Sockets

Protocol detection automatic

Web server 192.168.1.254 (Default)

Service Interface Ethemet

Device Reset via Push-button

Modbus TCP

Addressing Static IP, BOOTP, DHCP

Supported function codes FC1, FC2, FC3, FC4, FC5, FC6, FC15, FC16, FC23

Number of TCP connections 6

Input Data Size max. 240 register

Input register start address 12288 (HEX 0x3000)

Output Data Size max. 240 register

Output register start address 13312 (HEX 0x3400)
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EtherNet/IP™

Addressing acc. to EtherNet/IP™ specification
Quick Connect (QC) <150 ms

Number of CIP connections 6

PROFINET

Addressing DCP

Conformance class B (RT)

MinCycleTime 1ms

Diagnostics acc. to PROFINET alarm handling
Topology detection supported

Automatic addressing supported

Dimensions (W x L x H)
Housing material
Operating temperature
Storage temperature
Protection class
Approvals

FEN20EN1 Dimensioned Drawing
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TBEN-Lx-EN1 Connection Options

Connection to Ethernet

The connection to Ethernet is realized via the integrated auto-crossing switch is done using two 4-pole,
D-coded M12 x 1-Ethernet-connectors.

EthernetM12x 1

ETH1 (P1) ETH2 (P2)
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Supply voltage 7/8“, 5-pole
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51 4=Vi H 1 5 V1 = supply voltage 1 (incl. supply of electronics)
W e © V2 = supply voltage 2
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28y 3Zab vl A2 V1 = supply voltage 1 (incl. supply of electronics)
V2= I It 2
“ “ supply voltage
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Inputs/outputs

The connection of sensors is realized via 8 M12 x 1-connectors.

Inputs/outputs M12 x 1

1o1C1oKC]

é kﬁl[t;lkjllt;l‘@g»
3BU-
SFE 4BKT Y ©

4;a1BN+
¥ 2WHT
3BU-

<C CO...C7 Input Pin assignments

2

Grounding the Station (FE)
Metal clamp and metal ring are connected.

The mounting screw (3) through the station's mounting hole connects the shield of the fieldbus lines
to the FE of power supply and sensors/actuators and the installation's reference potential.

If a common reference potential is not desirable, remove the metal clamp for decoupling and/or
mounting the station by using a plastic screw.

Dismounting the metal clamp

> Use a slim slotted screwdriver in order to lift up and remove the metal clamp.

Mounting the metal clamp

> Place the metal clamp between the fieldbus connectors by using a screwdriver in such way that the
clamp contacts the metal housing of the connectors.

= The shielding of the fieldbus lines is now again connected to the metal clamp.
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FEN20-EN1 Connection Options

Terminal assignment
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I-wire

12345678910

/0o

P

=7

2-wire

123456780910

11

/00

Ethernet
1=TK +
2=TX -
1234567
HE67E 3=RX +
4=n.c
S5=n.c
6=RX -
7=n.c
8=n.c
Power Supply
1=@
33 I=V1+
Input Channels 1=Vi- 6=14
2=10 7=15
3= 8=16
723456780910 =12 9=17
5=13 10=\gyrl +

Pin 10 (VOUT1+) is powered by V+, Pin 1 VM-is
comman to V-,




Spanner Setup and Addressing

TBEN-LX-EN1 Address Mode Assignment

Setting the address mode is dome through 3 rotary coding-switches on the gateway.

2 3 7 3 2 3 000: 192.168.1.254
~ ¥ ~ = ~ ¥ 1 - 254: static rotary
i - af o al o o 300: BootP
o & o & o 400: DHCP
&l § ' § 1 500: PGM
600: PGM-DHCP
x 100 x10 x1 900: F_Reset
ATTENTION!

m Protective cover opened
Protection class IP65/IP67/IP69K not warranted
> 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
switch position: 001 - 254

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

Addresses in the range from 0 to 255 can be allocated, whereas 1 is normally reserved for the default-
gateway and 0 and 255 for broadcast messages in the subnet.

In TURCK devices, 0 is used to reset the device to the default IP address

NOTE
We therefore recommend addresses in the range of 2-254.

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.

In case of switching the device to rotary- or PGM-mode, the settings carried out via BootP (IP
address, subnet mask, etc) will be taken from the module’s EEPROM.

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.
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Mode: DHCP (400)
switch position: 400
Address setting is carried out by a DHCP-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 DHCP-server,
are stored permanently in the station’'s EEPROM.

In case of switching the device to rotary- or PGM-mode, the settings carried out via DHCP (IP
address, subnet mask, etc) will be taken from the module’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 |P 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, and DHCP is
used simply to convey 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 software I/0O-ASSISTANT to the module’s network settings.

NOTE
ﬂ Inthe PGM-mode, all network settings (IP address, subnet mask, etc.) are send to the module’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 modules.

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 rotary coding-switches to "000" followed by a voltage reset, the module is set to
the address 192.168.1.254 for IP-based services (seeDefault setting of the gateway (page 6-5)).

NOTE
ﬂ Setting "000" is no operation mode! Please set the device to another mode after having reset
the IP address to the default values.

Default setting of the gateway

The stations' 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 stations 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!
m Protective cover opened
Protection class IP65/IP67/IP69K not warranted

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

Factory Rest (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 internal
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 warranted
» 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 to the left of the rotary coding switches under the cover on the device. Pushing this button causes a
device re-start.
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FEN20-EN1 Address Mode Assignment

The FEN20-EN1 has no rotary switches and 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 IP Address Tool (Port 1 only)

The Turck IP Address tool can be used to set the IP address of either the TBEN-Lx-EN1 or the FEN20-ENL1 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 Spanners the Ethernet cable MUST be plugged into Port 1 for
the Turck IP Address Tool to work correctly. The address of Port 2 CNANOT be set with Turck Address Tool, for users

that need to assign IP addresses to ports 1 and 2 the Webserver is recommended and discussed in the following section.

Open the Turck IP Address tool and hit Search:

= Turck IP Address Tool, Vers. 2.0.0.0 [ESREE—
p % @ o et A J - - _"n./ .

Search.. Change Wink Reset Factoryreset Clipboard Language Help Close " Ramaton
MNa. | MAL address | Device na... I IP address | MNetmask | Gateway | Mode | Device type | Version | Adapter I

= 1 00:0746:25:81.07 152.168.1.25 2552652550 159216811  PGM_DHCP  FENZO-EN1 31210 152.168.1.200

=2 00:07:46:08:22:7F 152.168.1.100  255.255.255.0 192.168.1.1 PGM_DHCP TBEN-L5-EN1 31220 152.168.1.200

Found 2 Devices.

Click on the device you want to address, click Change and the IP Configuration. You should see the following window:

-
Change device IP configuration
i - | |1
“= Turck IP Address Tool, Vers. 2.0.0.0 —IP configuration = 22
_'“: MAC address IP address
- LE __] |m:u7:45:25:s1:n? |132.168.1.6H
== _—— Industrial
Search.. Change Wink Reset Factoryreset Clipbo Adomnation
Mo. | MAC address | Device na... | IP address | Metmask Gateway | Version | Adapter |
=1 00:07:46:25:81:07 192168105 [255.255.255.0 [192.168.1.1 31210 192.168.1.200
=2 0D0:07.46:08:22.7F 152.168.1.100 1 31220 1521881.200
[T Set IP configuration temporarily
Found 2 Devices. \wiite to device | Cancel

,
"= Turck IP Address Tool, Vers. 2.0.0. 5

1
ha_J

L /.09

Search.. Change Wink Reset Factor} reset

=]

Clipboard

.

Language

20

Help  Close

No. MAC address Device na... | IP address

=2 00:0746:08:22:7F 192.168.1.100

Netmask

=1 |o007462581:07 | 0 [19216B.160 [2552552550 | 19216811 |PGM_DHCP | FENZO-EN1 31210 [192168.1.200

255.255.255.0

Gatew Mode

192.168.1.1  PGM_DHCF

Device type

TEEN-L5-EN1

Wersion Adapter

31220 152.168.1.200

Found 2 Devices, '

The IP address is now set. You can close the Turck IP Address Tool.
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The Webserver

The Webserver of the TBEN-Lx-EN1 and the FEN20-EN1 can be used to set the IP address for Port 1 and 2 of the
Ethernet Spanner, other functionalities of the webserver will be discussed in sections to follow.

Type 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 Port 1 and Port 2 is 192.168.1.254:

b=l
T Station Information x -
& C 0  ® 192.168.1254/infohtm| *8e@o@ET
I Apps l,-:l iGoogle O] TURCK Connect = TURCK USA - Capacit |= TURCK - Your Global » Other bookmarks
FEN20-EN1 -
Embedded Website of FEN20-Small Block I/0 Maodule W
lPassword [Login] l"ﬂm Ll
Station Information > fl
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type FEM20-EM1
Ethernet/IP Memoary Map Identification Number 6931305
Modbus/TCP Memory Map
Links Firmware Revision V3.1.21.0
8DIP Bootloader Revision V8.0.0.0
EtherMet/IP Revision W2.7.0.0

Log into the clock with the default Admin password — password. The password can be reset by performing a factory re-
set on the device.

RE
*T Station Information * -
& C 0  © 192168.1254/info.htm| Qv 8@ O @A T
3= Apps ';' iGoogle L] TURCK Connect |= TURCK USA - Capacit || TURCK — Your Global » Other bookmarks
FEN20-EN1 -
Embedded Website of FEN20-Small Block 1/0 Module TURGC
admin@192.168.1.200 [Logout] jncusuris SRR |

Station Information >
Station Information

Station Diagnostics Station Information

Event Log

Ethernet Statistics Type FENZ20-EM1
Ethernet/IP Memory Map Identification Number 6931305
Modbus/TCF Memory Map

Links Firmware Revision W3.1.21.0
Station Configuration Bootloader Revision V8.0.0.0
Metwork Configuration .

Change Admin Password EtherMet/IP Revision V2.7.0.0
8DIP PROFIMET Revision VW1.3.12.0
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Use the hyperlinks on the left hand pane of the screen to go to the Network Configuration screen of the device. Here

you can program the IP Address for Port 1 and Port 2.

Hit the Submit button to save the changes to the block:

T Network Configuration X ‘

&« c 0O | (© 192.168.1.254/network_config.html

ax/ 80 0 T

it Apps ) iGoogle 5] TURCK Connect [=] TURCK USA - Capacit  [= TURCK - Your Global

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

» Other bookmarks

admin@192.168.1.200 [Logout]

Network Configuration >
Station Information
Station Diagnostics Network Settings

Event Log
Ethernet Statistics Ethernet Port 1 setup
Ethernet/IP Memory Map

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

Ethernet Port 2 setup

Station Configuration IP Address Port 2 (Internal Network)
MNetwork Configuration

Change Admin Password Metmask Port 1 (External Metwork)

apIp Default Gateway Port 1 (External Metwork)
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

Submit | | Reset
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he IP Addresses for Ports 1 and 2 are now changed:

"7 Station Information

& c 0 |® 192.168.1.60/info.html

*e@odE T ;

it Apps ] iGoogle 5] TURCK Connect

=| TURCK USA - Capacit |= TURCK - Your Global

» Other bookmarks

FEN20-EN1

Embedded Website of FEN20-Small Block I/0 Module

admin@192.168.1.200 [Logout]

Station Information >
Station Information
Station Diagnostics
Event Log

Ethernet Statistics
Ethernet/IP Memory Map
Modbus/TCP Memory Map
Links

Station Configuration
MNetwork Configuration
Change Admin Password

8DIP

Station Information

Type

Identification Number
Firmware Revision
Bootloader Revision
EtherNet/IP Revision
PROFIMET Revision
Modbus TCP Revision
Rotary Switch Mode
PROFIMET Station Mame

Network Settings

FENZ20-EN1
69313205
V3.1.21.0
V8.0.0.0
V2.7.0.0
V1.3.12.0
V1.3.0.0
PGM DHCP

Ethernet Port 1 setup
Ethernet Port 2 setup

Autonegotiate

Autonegotiate

IP Address Port 1 (External Network)
IP Address Port 2 (Internal Network)
Netmask Port 1 (External Network)

192.168.1.60
192.168.1.103
255.255.255.0

Default Gateway Port 1 (External Network)
MAC Address

LLDP MAC Address 1

LLDP MAC Address 2

NAT 1:1 Mapping 1 External IP

NAT 1:1 Mapping 1 Internal IP

NAT 1:1 Mapping 2 External IP
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The Webserver and Spanner Data Mapping

Spanner Data Mapping

The data map of the spanner can be seen on the Station Information page of the Webserver under the Spanner Status

heading.

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.

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

Spanner Stalis
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Port 3 spanner data
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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, the same information can be added to a PROFINET project via GSDML file.

Modbus/TCP Status and Input 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 & - Input value 0x0000 (0) [ 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) [ 1
Undervoltage Field Supply Ul 0x0001 (1) 7 1
Overvoltage Field Supply Usys 0x0001 (1) ] 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

Ethernet/IP Status and Input Mapping

Station Status Word (Input Data Mapping)
Description Word Offset Bit Offset Bit Length
Module Diagnostics Available 0 0 1
Station Configuration Changed 0 3 1
Overcurrent Isys 0 5 1
Overvoltage Field Supply Ul 0 5] 1
Undervoltage Field Supply Ul 0 7 1
Overvoltage Field Supply Usys 0 8 1
Undervoltage Field Supply Usys 0 9 1
Modulebus Communication Lost 0 10 1
Modulebus Configuration Error 0 11 1
INFQ: Spanner connection established on Port 1 0 12 1
INFO: Spanner connection established on Port 2 0 13 1
Force Mode Enabled 0 14 1
8DIP (Input Data Mapping)
Description Word Offset Bit Offset Bit Length

Channel 0 - Input value 1 0 1
Channel 1 - Input value 1 1 1
Channel 2 - Input value 1 2 1
Channel 3 - Input value 1 3 1
Channel 4 - Input value 1 4 1
Channel 5 - Input value 1 5 1
Channel 6 - Input value 1 6 1
Channel 7 - Input value 1 7 1
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MODBUS/TCP General Description (Port 1 and/or Port 2)

Common Modbus description

NOTE

The following description of the Modbus protocol is taken from the Modbus Application Pro-
tocol Specification V1.1 of Modbus-IDA.

TECHNICAL BASICS

Modbus is an application layer massaging protocol, positionad at level 7 of the 051 modal,
that provides client/server communication between devices connected on different types of
buses or networks.

The industry’s serial de facto standard since 1979, Modbus continues to enable millions of
automation devices to communicate. Today, support for the simple and elegant structure of
Modbus continues to grow.

The Internet community can access Modbus at a reserved system port 502 on the TCR/IP
stack.

Modbus is a request/reply protocol and offers services specified by function codes. Modbus
function codes are elaments of Modbus requast/raply PDUs (Protocol Data Unit).

It is currently implemented using:

— TCP/IP owver Ethemnet. (that is usad for the TBEN-L modules and describad in the following)

— Asynchronous serial transmission over a variety of media (wire: R5232, R54232, R5485, opti-
cal: fiber, radio, etc.)

- Modbus PLUS, a high spead token passing netwark,

Schematic representation of the Modbus Communication Stack (according to Modbus Appli-
cation Protocol Specification V1.1 of Modbus-1DA):

Modbus Application Layer

Modbus TCP
TCP
IP
& & &
andere Modbus plus MasterSlave || Client/Server
Rsxoo Ethernet
Physical layer | Physical layer || Physical layer || Physical layer

555Txxxxx v0.1 Preliminary 10/25/16
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Protocol description

TECHNICAL BASICS

The Modbus protocol defines a simple protocol data unit (FDU) independent of the underly-
ing communication layers,
Tha mapping of Modbus protocol on spacific buses or network can introduce some addi-
tional fields on the application data unit (ADLU).
The Modbus application data unit is built by the client that initiates a Modbus transaction.
The function code indicates to the server what kind of action to perform.
Tha Modbus application protocol establishes the format of a request initiated by a client.
Tha field function code of a Modbus data unit is coded in one byte. Valid codes ara in the
range of 1... 255 decimal {128 - 255 reserved for exception responses).
When a message is sent from a Client to a Server device the function code field tells the server
what kind of action to parform. Function code *0" is not valid.
Sub-function codes are added to some function codes to dafine multiple actions.

F 3

.
™

MODBLUS TCHIF ADU

MBAP Header Function code Crata

L 3

-
-

KL

Tha data field of messagas sent from a dient to server devices contains additional information
that tha server uses to take the action defined by the function code. This can include items
like discrete and register addrasses, the quantity of itams to be handled, and the count of
actual data bytes in the data fiald.

The data field may be non-existent (= 0) in certain kinds of requests, in this case the server
does not require any additional information. The function code alone specifies the action.

If no error ocours related to the Modbus function requested in a properly received Modbus
ADU the data field of a response from a server to a dient contains the data requested.

Client server

Anfrage starben

Function Cotie | “&\

Durfirag ausfishren,
{_,_!_,——" Antweort ansioken
Aniveort erhalten [ Function Code | Datenantusort
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If an error related to the Modbus function requested occurs, the field contains an exception
code that the server application can use to determine the next action to be taken.

Client Server

Anfrage starten

Function Code | Datenanfrage | \
Fehler im Ablauf festgestellt

// Fehlermeldung anstoRen

Antwort erhalten | Exception Function Code |Exception Code

Data model

The data model distinguishes four basic data types:

Data Type Object type Access Comment

Discrete Inputs  bit Read This type of data can be provided by an 1/O system.

Coils bit Read-Write This type of data can be alterable by an application pro-
gram.

Input 16 hit, Read This type of data can be provided by an 1/O system.

Registers (word)

Holding 16 bit, Read-Write This type of data can be alterable by an application pro-

Registers (word) gram.

TECHNICAL BASICS

For each of these basic data types, the protocol allows individual selection of 65536 data
items, and the operations of read or write of those items are designed to span multiple con-
secutive data items up to a data size limit which is dependent on the transaction function
code.

It's obvious that all the data handled via Modbus (bits, registers) must be located in device
application memory.

Access tothese data is done via defined access-addresses (see Modbus-registers (page 6-18)).
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Implemented MODBUS Functions

The TBEN-Lx-EN1 and the FEN20-EN1 support the following functions for accessing process data, parameters, diagnostics

and other services.

Function codes
No. Function
Description
3 Read Holding Registers

Serves for reading multiple output registers.

Read Input Registers

Serves for reading multiple input registers.

Write Single Register

Serves for writing a single output register.

Write Multiple Registers

Serves for writing multiple output registers.

23

Read/Write Multiple Registers

Reading and writing of multiple registers.

MODBUS/TCP EN1 Process Data Map — HEX (Decimal)

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
Spanner Data

Description Register Bit Offset Bit Length
Spanner Data 0x3000 (12288) 0 up to 240 registers
Modbus/TCP Output Data Mapping
Spanner Data

Description Register Bit Offset Bit Length
Spanner Data 0x3400 (13312) 0 up to 240 registers

995 Txxxxx v0.1 Preliminary 10/25/16
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MODBUS/TCP All Registers

Address (hex.) Access A Description

0x0000 to 0x0000 ro 8 DIP - Input Data Mapping
0x0001 to 0x0001 ro Station Status Word

0x3000 to 0x30EF ro packed process data of inputs

(process data length of the modules

0x3400 to Ox34EF w packed process data of outputs (process data length of
the modules

0x1000 to Ox1006 ro Station Identifier

0x100C ro Station status

0x1012 ro process image length in bit for the intelligent output
modules

0x1013 ro process image length in bit for the intelligent input mod-
ules

0x1017 ro Register-mapping-revision
{always 1, if not, mapping is incompatible with this
description)

0x1020 ro watchdog, actual time [ms]

0x1120 w watchdog predefined time [ms] (default: 0),

0x1130 w Modbus connection mode register

0x1131 rw Modbus connection timeout in sec. (Def.: 0 = never),

0x113Cto 0x113D rw Modbus parameter restare

(reset of parameters to default values)

Ox113E to Ox113F w Modbus parameter save
{permanent storing of parameters)
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Register 1130h: ,,Modbus-Connection-Mode”
This register defines the behavior of the Modbus connections:

Bit Name

— Description

15t02  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 01h is gener-
ated. 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 establishment of the connection. 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.

Register 1131h: ,Modbus-Connection-Timeout”
This register defines after which time of inactivity a Modbus-connection is closed through a Disconnect.
Behavior of the BUS LED

In case of a Connection Timeout the BUS LED's behavior is as follows:

Connection- BUSLED
Timeout

Time green, flashing
elapsed

Register 0x113C and 0x113D: ,Restore Modbus-Connection-Parameters”

Register 0x113C and 0x113D are used to reset the parameter-register 0x1120 and 0x1130to 0x113B to
default.

For this purpose, write 0x6C6F to register 0:x113E. 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.
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Register 0x113E and 0x113F: "Save Modbus-Connection-Parameters”

Registers 0x113E and 0x113F are used for permanent storing the parameters in registers 0x1120 and
Oxc1130 to 0x113B.

For this purpose, write Ox7361 to register 011 3E. To activate the saving 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.

Error behavior (watchdog)
Behavior of outputs

In case of a failure of the Modbus communication, the outputs’ bahavior is as follows, depending on the
defined time for the Watchdog (register 0x1120

watchdog = 0 ms (default)
— outputs hold the momentary value

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

NOTE

Setting the outputs to predefined substitute values is not possible in Modbus TCP. Eventually
parameterized substitute values will not be used.
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Mapping the FEN20-EN1 Spanner into a CoDeSys V3 Project via MODBUS/TCP

The FEN20-EN1 Spanner is addressed as follows via the Webserver

*T Station Information

C 0} | ® 192168160 infohtm]

* 800 T

2= Apps -.' iGoogle L] TURCK Connect [= TURCK USA - Capacit = TURCK - Your Global "=/ Home - Product Nev @ Home - TUSA Teams » Other bookmarks
FEN20-EN1 -
Embedded Website of FEN20-Small Block I/0 Module SRR
[Password | [Login] R ot

Station Information >
Station Information
Station Diagnostics
Event Log

Ethernet Statistics
Ethernet/IP Memory Map
Modbus/TCP Memory Map
Links

8DIP

Station Information

Type

Identification Number
Firmware Revision
Bootloader Revision
EtherNet/IF Revision
PROFINET Revision
Modbus TCP Revision
Rotary Switch Mode
PROFINET Station Name

Network Settings

FEN20-EN1
6931305
V3.1.21.0
V8.0.0.0
V2.7.0.0
V1.3.12.0
V1.3.0.0
PGM DHCP

Ethernet Port 1 setup
Ethernet Port 2 setup

Autonegotiate

Autonegotiate

IP Address Port 1 (External Network)

1P Address Port 2 (Internal Metwork)
Metmask Port 1 (External Network)
Default Gateway Port 1 (External Network)

192.168.1.60
192.168.1.103
255.255.255.0
192.168.1.1

MAC Address

LLDP MAC Address 1

LLDP MAC Address 2

MAT 1:1 Mapping 1 External IP
MAT 1:1 Mapping 1 Internal IP
MNAT 1:1 Mapping 2 External IP

00:07:46:25:81:d7
00:07:46:25:81:d3
00:07:46:25:81:d9
0.0.0.0
0.0.0.0
0.0.0.0
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Create a TX507 Portrait Project in CODESYS V3.5 (CODESYS V3.5 SP 8 Patch 1)

b x ...

-
"i% Mew Project
Categories: Templates:
----- {1 Libraries - e
----- -1 Projects | [E 'E

Empty project  Standard Standard
project project w...

TR507 TX507 Portrait Tx510
Landscape Landscape

TX510 Portrait TX513 TX513 Portrait
Landscape

Project template for TX507 Portrait (450px x 800px)

Mame: FEM20-EM1_User_Manual

Location:  C:\WUsers‘\kyhal\Documentsh, . Metworks\CODESYS V31507 Modbus TCP Master - E]
| ok || cancel |
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Scan the TX507 HMI into the CODESYS Project. For detailed instructions see the document BLxx-PG-EN-V3 MODBUS-
TCP Master Start Up Guide v1.0.pdf

Ele Edit View Project Buld Online Debug Tools Window Help

B EIS] =N R R xR & | =
Devices > 1 x W Device x| hd
=[5 FENVID-ENL User_Manual
= Il Device (T507-P3CV01) Communication Settings _ Gateway - | Device ~
=2 PLC Logic
= o Application Applications .
5 ImagePool § s I H
.ﬂ Library Manager b= AT -
[5 pLc_prc pre .- °
_PRG (PRG) - ° .
= (# Task Configuration ——————
= Gateway
@ MairTask PLC settings
L pc_pre Gateway-1 -] s
g VISU_TASK PLC shell IP-Address:
@ VisuElems. Visu_Prg localhost
>" Textlist Users and Groups

+ @] visualization Manager

Bouck:
@ Visualization

Select the network path to the controller:

=- gl Gateway-1(scanning...) Device Name: Scan network
Gateway-1
[l Txs07-F3CVD1 [025E.A038] —
win
IP-Address:
localhost
Port:
1217
Driver:
TCR/IP
13
[E Messages - Total 0 error(s), 0 warning(s), oK

Current user: (nobody)
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Right Click the Device and add an Ethernet Adapter Card (TURCK v3.5.7.20 or newer).

EFENED—ENl_User_ManuaI.pijdfCODESYS =@ = |
File Edit View Project Buld Online Debug Tools Window Help
bEE S| [ o5 & - 0 B | O X e | = f

= I Device (TX507-P3CV01)
_"@}] PLC Logic Name: Ethernet

= O Application

: a ImagePool
m Library Manager

Action:

@ Append device

~[E1 rcpra RO Device:
B @;&Conﬁgurahnn Vendor: [<Al|vendors>
~§28 MainTask
] PLC_PRG Mame Vendor  Version
= g VISU_TASK *e (@ miscellaneous
@ VisuElems. Visu_Prg - ﬂi Fieldbusses

extlist - cAN CANbus
Visualization Manager B Ethernet Adapter

-] visualizaton [ ethemet 35770
% - <= EtherNet/IP

+ wits Modbus

® % Profinet 10

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

[T Display outdated versions

Information:

[  wame:Ethernet
Vendor: Turck

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

Append selected device as last child of
Device

%  (You can select another target node inthe navigatar while this window is open.)

Add Device I [ Close
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Double click on the Ethernet Adapter card. Click the Ellipsis to load the Ethernet IP Address information from the HMI.
Click OK.

.
[PEMU-[NLUSELManuamejed‘-conEsvs [=][@] = ]

Fle Edit View Project Buld Onlne Debug Tools Window Help

i
BEEI&lw o b REXIdGIR -80S , o RI[E=> TR I
Devices > # X | g Devie '[{] Ethernet x| -
=-[5] FENZ0-ENE_Liser_Manual =]
= 1B Device [connect=d] (TXS07-P3CV01) General
=[5l PLC Logic Interface:
=% - Ethernet Device Parameters
o Application @) Use Operating System Settings
ImagePool ) )
m Library Manager Status Change Operating System Settings

~[E] pLC_PRG (PRG)
= (8 Task Configuration
& MairTask —
- dH] PLC_PRG -
= g VIsU_TASK

@ VisuElems. Visu_Prg
428 TextList

Information 1P Address

Subnet Mask

Default Gateway

Visualization Manager
@ Visualization
([ ethernet Ethemet)

ULTIEMACT | UKEMAC1T 192 163156

[E Messages - Total 0 error(s), 0 warning(s), 0 message(s)}

Last build: € 0 0

Precompile: Current user: (nobody)

File Edit View Project Buld Online Debug Tools Window Help I
BeHI&lo o f 2BX MBI -0 E » a RIE=S 2 e | =
i
B v 2 X | [ Devie '[f] Ethernet x| <
= 5 ARV Liser_Manusl =]
=] Device (TX507-P3CY01) General
!@[l PLC Logic Interface: ULTIEMACL (=]
= 0 Ethernet Device Parameters
aprloatlnn | @ Use Operating System Settings
ImagePool
m Library Manager Status (0) Change Operating System Settings
PLC_PRG (PRG:
PRG PRG) Information IP Address 192 .188 . 1 . 56
=& Task Configuration
- $# MainTask —_ Subnet Mask 255 . 255 . 255 . O

‘@ PLC_PRG —
& VISU_TASK

@ VisuElems. Visu_Prg
-- Textlist
Visualization Manager
@ Visualization
m Ethernet (Ethernet)

———___ | Default Gateway 192 .168 . 1 . 1

=
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Right click the Ethernet Card, click Add Device... and add a Modbus TCP Master

{ N20-EN1_User_Manual.project* - CODESYS — o — =@ = |
File Edit View Project Buld Online Debug Tools Window Help
DEE S 188 %5 | - O 0 % I | = i
e - n x| B Device x| -

=5 A0V Uiser_Manual

- I pevee orescioy T e —_—

=-Ell PLC Logic
- o Application Mame: Modbus_TCP_Master
" ImagePool Action:
(il Uibrary Manager @ Append device () Insert device P © Update device
8 rc_rre prRE) .
= (# Task Configuration Device:
=38 MairTask Vendor: [wvwm) :
. & pic_pre -~ — —
=555 VISU_TASK
d " "ﬂi Fieldbusses
@ VisuElems. Visu_Prg Y b
Textlist E s
i = wi Modbus
e areaet = - M# Modbus TCPMaster
ey ‘s St s s 35810

Eth t (Eth 1] .
8 Etermst [Etheme) + - wis ModbusTCP Slave Device

+. B Profinet 10

Group by categary
[T Display all versions (for experts only)
[T pisplay outdated versions

IE Messages - Total 0 error(s), 0 warning(s), 0 message(s) Information:
m Name: Modbus TCP Master -
Vendor: 35 - Smart Software Solutions GmbH 2

Append selected device as last child of
Ethernet

&  (You can select another target nade inthe navigator while this window is open.)

l Add Device I [ Close

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

,
D T

|| Fle Edit view Project Buld Online Debug Tools Window Help
BedI&l | 25 1@ | - O |3 | Of X | & | = I
i
|
Deviees o &t (H Modbus_TCP_Master x | -
=5 FEvar-EVE_Liser_Manual - I
= B Device (TX507-P3CV01) General Modbus-TCP "nnB“s
= Bl ic Loge Response Timeout (ms)| 10 |
= a Application ModbusTCPMaster [/O Mapping
ImagePool Socket Tmeout (ms) |10 kEI

ModbusTCPMaster Parameters

Library Manager

PLC_PRG (PRG)

Task Configuration
- -8 MainTask

Auto-reconnect

Status

Information

= & visu_TasK
8] VisuElems.Visu_Pra T

Visualization Manager

=[] Ethernet (Ethernet)
ﬂi Modbus_TCP_Master (Modbus TCF Master)
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Right click the Modbus_TCP_Master, click Add Device... and add a Modbus TCP Slave

CODESYS
e a—

N.ZD—ENI_User_MaI.p

m g

=[5 FENEO-ENL Uiser_Manual
= Il Device (TX507-P3CVOL)
=l pLc Loge
=} Application
] ImagePal
) Ubrary Manager
[5] pLc_rrG PRE)
= [8 Task Configuration
=% MainTask
& pic_PRe
=% vIsU_TASK
-8 VisuElems.\Visu_Prg
] Textiist
+ -] visualization Manager
8 visualization
=[] Ethernet (Ethernet)
“[f Modbus_TCP_Master (Modbus TCP Master

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

Edt View Project Buld Onine Debug Took Window Help
B E &l = b BREX IBGIR-OEINE ) aRI==%="=22 |0 |7

Modbus_TCP_Master X |

Mame: Modbus_TCP_Slave
Action:
@) Append device () Insertdevice  Fluc device () Update device

Device:
Vendor: | <All vendorss -
Name Vendor Version
== Fieldbusses
= W Modbus
= w5 Modbus TCP Slave
[ [Modbus TCP Slave | 35 - Smart Software Solutons GmH  3.5.72.0

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

Information:

Name: Modbus TCP Slave
Vendor: 35 - Smart Software Selutions GmbH

Append selected device as last child of
Modbus_TCP_Master

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

Edit W¥iew Project Buld Onlne Debug Tools Window Help

Fle E s
BEEIES oo fBREX GBI -OIEIGE » aXRI=%=2=23 2|7

-5 AT User_Manual
=] Device (TX507-P3CV01)
=2 PLC Logic
=} Application
{=] tmageFoal
(fD Lorary Manager
“E] PLC_PRG (PRG)
A4 Task Configuration
=g MainTask
-8 pc_rre
=g visU_TAsK
"] VisuElems. Visu_Prg
{5 Textiist
i+ ] Visualization Manager
] visuslization
=[] Ethernet (Ethernet)

1= Modbus_TCP_Master (Modbus TCP Master)
‘- [ [ Modbus_TcP_slave (Mocbus TCP Slave)
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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

3 M
(g[NZIJ{Nl_User_Manual.p ject* - CODESYS [E=RTE
|| File Edit View Project Build Online Debug Tools Window Help
BEEI&l o LI A=A - ] % | | | = i
| N
Devices > % X | ' Modbus_TCP_Slave x| -
— ) FENZ0-ENI_User Manusl =]
=-JB Device (TX507-P3CV01) General Modbus-TCP
= Bl pictoge MODEBUS
= £} Application Modbus Slave Channel Slave IP Address: 192 . 168 . 1 . &0
ImagePool ]
. Modbus Slave Init Unit-ID [1.247] !
Library Manager
Response Timeout {ms) 1000
PLC_PRG (PRG)
ModbusTCPSlave Parameters e ]
@ Task Configuration Port 502

g MainTask
"] PLC_PRG
g vIsu_Task
@ VisuElems, Visu_Prg
(3] Textlist Information
Visualization Manager
@ Visualization
=[] Ethernet (Ethernet)
=T Modbus_TCP_Master (Modbus TCP Master)
: m Modbus_TCP_Slave (Modbus TCP Slave)

ModbusTCPSlave /O Mapping

Status

In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1.

L e — — —
'F‘ENZENI User_ Ma' l.project* —!}D[SVS l
. E

Fie Edit View Project Buld Online Debug Tools Window Help
B HIS| | b 8 1B | - O I | O N | e |=
Devices - 1 x [ modbus_TCP_slave x | =
=15 FEM20-ENL_User_Manual -
= [ Device (Txs07-P3CVD1) General Mame AccessType  Trigger READ Offset  Length  ErorHanding  WRITEOffset  Length  Comment
= B PLC Logic
=€) Application Modbus Slave Channel
4] 1magePool
) wrary esnaer Modbus Slave Init
PLC_PRG (PRG]
-PRG (PRE) ModbusTCPSlave Parameters ModbusChannel [ = ]
A Task Configuration
;Q? MainTask ModbusTCPSlave 10 Mapping Channel
&) pic_PrG S
& vy Thek o Name Spanner_inputs_0
* ) visuElems.Visu_Prg Access Type | Read Holding Registers (Function Code 3) -
1] Textlist Information Trager CydeTime(ms) 100
Visualization Manager
] visualization Comment
= [ Ethernet Ethernet) - )
= [{ Modbus_TCP_Master (Modbus T| SR
[ Madbus_TCP_Slave (Modbu Offset 0x3000 -
Length 120
ErrorHandling  [Set to ZERO =
WRITE Register
Offset [oxo000 -]
[ hdd channel.. ] [ pelete.. ][ Edit. |
4 n »
B Messages - Total 0 error(s), 0 warning(s), 5 message(s)l
Lastbuid: @ 0 & 0 Precompile: o Current user: (nabody) 4
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In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1.

'FENﬁNl User_M: nu: l.project* l}DESVS .
.  User_Manual proj

File Edit View Project Buld Online Debug Tools Window Help
jaN= = A= 1 b 0% 6D |- 7| B | OF x| = | =
> & X [ Modbus_TCP_Slave x | >
=B Device (Tx507-P3CV01) General Name Access Type Trigger READ Offset  Length  EmorHandling WRITEOffset  Length  Comment
= 80 PLC Logic Spanner_Inputs_0  Read Holding Registers (Function Code 03)  Cydic, t#100ms  16#3000 120 Set to ZERO
=} Application Modbus Slave Channel
£ mmagerool
m Library Manager Modbus Slave Init
- [2] rc_rrG (PrE)
: - ModbusTCPSlave Parameters P
=& Task Configuration e =]
= ManTasc ModbusTCPSlave /0 Mapping Channel
& pLc_PRG
& visu_TasK status Name Spanner_Inputs_1
5 VisuElems.Visu_Prg AccessType |Read Holding Registers (Function Code 3) -
A=) Textlist Information e e
Visualization Manager
) visuslzation o ) Comment
= [ Ethernet Ethernet) -
= Modbus_TCP_Master (Modbus T| s
* [ Modbus_TCP_Slave (Modbu Offset 0x3077 -
Length 120
WRITE Register
Offset [oxa000 -]
Length
[ Addchannel.. | [ Deete.. | [ Edt. |
< M »
|F Messages - Total 0 error(s), 0 warning(s), 5 message(s)l

Lastbuild: € 0 @ 0

Precompile:

Current user: (nabady)

=

In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1.

 FEN20-EN1_User Manual project* l}n[svs_ .
. | User Manual project” -
File Edit View Project Buld Online Debug Tools Window Help
B S| | b 0% B |- O | O X I | =
Devices > x [ Modbus_TCP_Slave x | =
=15 FENIDENT User Manual -
=B Device (TX507-P3CV01) General Name Access Type Trigger READ Offset  Length  ErorHandling ~ WRITEOffset  Length  Comment
=8l pLc Logic s s el Spanner_Inputs 0 Read Holding Registers (Function Code 03)  Cyclic, t#100ms  16%3000 120 Setto ZERO
- 0 Application Medbus Slave Channe| - Spanner_Inputs_1 Read Holding Registers (Function Code 03) Cydlic, t#100ms 16#3077 120 Set to ZERO
ImagePool
m Library Manager Modbus Slave Init
" [E] PLC_PRG PRG)
- ModbusTCPSlave Parameters 2
= (@ Task Configuraton ModbusChannel [ J
= & vairTask ModbusTCPSlave 1/O Mapping T
& rLc_PRG
= £ visU_TasK . Name Spanner_Outputs_0
] Visulems. Visu_Prg Access Type [ Wirite Multiple Registers (Function Code 16) -
] Textiist Information —
créeme(os) w0
* ] Visualization Manager
] visualization - - Comment
= [ Ethernet (Ethernet) —
= (@ Modbus_TCP_Master (Modbus T FERL EE
[ Modbus_TcP_Slave (Modbu Offset -
Length
Error Handling  [Keep last Value
WRITE Register
Offset 0x3400 -
Length 120
[ addchannel.. | [ Delete.. | [ Edit..
‘ m »
] Messages - Total 0 error(s), 0 warning(s), 5 message(s)l

Last buid: € 0 & 0

Precompile: o

Current user: (nabody)
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In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1.

[ .F.ENZD-ENI User,_ Mav l.project® lJDESVS .
. _User_| xa-P i

Fle Edt Vew Project Buld Onine Debug Tools Window Help
SR =Rr=1 ¥ Rl =N - x| = | =
Devices - [ Modbus_TcP_Slave x | =
= 5 FEN20-EVL_User_Manual -
I Deviee (Ms07-P30V01) General Name Access Type Trigger READ Offset  Length  EmorHandling WRITEOffset  Length  Comment
=0 PLC Logic P — panner_Inputs_0 Read Holding Registers (Function Code 03) Cylic, t%100ms 16#3000 120 Set to ZERO
Application Modbus Slave Channel Spanner_Inputs_i  Read Holding Registers (Function Code 03)  Cydlic, t#100ms 1623077 120 Setto ZERO
] magepool Cydic, t#100ms 1643400 120

) Liorary Manager
] PLc_PRG PRG)
= (& Task Configuration
= & MainTask
. pLC_PRG
= g VISU_TASK

] Textiist
Visualization Manager
@ visualization

= [ Ethernet Ethemet)

=-[fJ Modbus_TCP_Master (Modbus T|
[ Modbus_TCP_Slave (Modbu:

L@ VisuElems.Visu_Prg

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSiave /0 Mapping

Status

Information

Spanner_Cutputs 0 Write Multiple Registers (Function Code 16)

ModbusChannel

[ =

Channel

Name Spanner_Outputs_1

Access Type | Write Multiple Registers (Function Code 16)

SesTne o) 0
Comment

READ Register

Offset [ -
Length

Error Hendling | Keep last Value -

WRITE Register

Offset 0x3477 -
Length 120

[ Add channel.. ] [

El Messages - Total 0 emar(s), 0 warning(s), 5 message(s)|

Lastbuid: €20 ® 0  Precomple: o

The following Modbus Slave Channels should be set

- o
@ FEN20-EN1_User_Manualproject” - CODESYS =

Fle Edt View Project Buld Orline Debug Teols Window Help
PSS IS IR | (T ] 0 X lo |
Devices > 3 x [ Modbus_TcP_Slave x| =
= 5 FEva0-EVI User Manual -
=B Device (TX507-P3CV01) General Name Access Type Trigger READ Offset  Length  ErrorHandling  WRITEOffset  Length  Comment
80 pLc Logic s hannel Spanner_Inputs_0 Read Holding Registers (Function Code 03)  Cydlic, t#100ms  16%3000 120 Set to ZERO
- o Application Medbus Slave Channel - Spanner_Inputs_1 Read Holding Registers {Function Code 03) Cydic, t#100ms 16#3077 120 Set to ZEROQ
i1] ImagePool S Spanner_Outputs 0 Write Multiple Registers (Function Code 16)  Cyclic, t=100ms 1623400 120
) Library Manager ‘- Spanner_Outputs_1  Write Multiple Registers (Function Code 16)  Cyclic, t#100ms 16#3477 120
PLC_PRG (PRG]
_FRG PRG) ModbusTCPSlave Farameters
(8 Task Configuration
=g Mai
£ MainTask ModbusTCPSlave /0 Mapping
) pLc_pRG
= VISU_TASK Status
48] VisuElems.Visu_Prg
Textlist Information
Visualization Manager
] visuslization —
=@ Ethernet (Ethernet) e
=i Modbus_TCP_Master (Modbus T|
[ Modbus_TCP_Slave (Modbui
. ] »
[ Addchannel.. | [ Delete.. |[ Edb. |
Ll . »
|":E Messages - Total 0 error{s), 0 warning(s), 5 message(s)l

Lastbulds € 0 @ 0  Precompile: o

Current user: (nobody)
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Under the ModbusTCPSlave I/0O Mapping tab change the value of the Always Update Variables drop down box to
Enabled 2 (Always in Bus Cycle)

[ —— —
& FEN20-EN1 User Manualproject* - CODESYS |

Fle Edt Vew Project Buld Onine Debug Tools Window Help

BRI & oo | 84 25 |G | i - 7| 8% | OF x| |2 |=
Devices > 3 x [ Modbus_TCP_Slave x =
= 5| FEN2O-EVE_Liser_Marus! -
=B Device (TX507-P3CV01) General Channels
=B PLC Logic Variable Mapping  Channel Address Type Default Value Unit  Description
= £} Application Modbus Slave Channel w4 Sparner_Inputs_0 SIS0 ARRAY [0..119] OF WORD Read Holding Registers
4] ImagePool 4 Spanner_Inputs_t SIW170  ARRAY [0..119] OF WORD Read Holding Registers
) Liorary Manager Cmilin Eveirs + " Spanner_Cutputs_0 %QW50 ARRAY [0..119] OF WORD Wirite Multiple Registers
- [B] PLc_PRG (FRG) + " Spanner_Outputs_1 %QWI7)  ARRAY [0..119] OF WORD Wirite Multigle Registers

ModbusTCPS|ave Parameters
= [ Task Configuration

=8 MainTask

L@ pLc_PRG

=g visU_TASK Status

] visuBlems.Visu_Prg

=] Textlist Information

+ -] Visualization Manager
- @] visualization
=[{ Ethernet (Ethernet)

= [ Modbus_TCP_Master (Modbus T|

) Modbus_TCP_Slave (Modbu:

ModbusTCPSlave /0 Mapping

Reset Mapping | Always update variables: (Enabled 2 (always in bus cyde task) ™

Use parent device setting

[EC Objects Enabled 1 (use bus cyde taskif not used in any task)
Enabledz aways in bus cyde task)

Variable Mapping  Type

#

- % Modbus_TCP_Slave ] ModbusTCPSlave

'$ = Mapto existing variable

“p = Create new variable

El Messages - Total 0 error(s), 0 warning(s), § message(s)|

Lastbuild: € 0 @& 0 Precompile: Current user: (nobody)

NOTE: The Modbus/TCP PLC may need to use “read/write multiple registers” (FC23) service code to read/write entire memory
area starting with the first address of that area. It is up to the user to decide how many registers to read and write, but the
read/write access may need to start with the beginning of the segment in order to achieve data transfer consistency between
PLCs. ltis up to the user to test data transfer consistency when multiple blocks of /O data are read from and written to a

single Spanner port.

Click Online -> Login and download the program to the TX507. Follow the prompts.

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

=)
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Click the Start button

‘@ FEN20-EN1_User Manual.project” - CODESYS

| | =

(= B [t

File Edt View Project Buld Oniine Debug Tools Window Help
| O & o o Idh 85 R - 3 | [ = %
Start (F5) |
-1 x

FEN2Q-ENI_Liser_Manual
= B Deviee [connected] (TXS07-P3CV01)
21 PLC Logc
= €} application [stop]
] ImagePool
(i) Library Manager
“[E] PLC_PRG (PRG)
= [#8 Task Configuration
= MainTask
@ PLc_PRG
=8 vIsu_Task
] visuBlems.Visu_Prg
] Textiist
Visualization Manager
] visualization
=3 ({] Ethernet (Ethemet)
=43 7] Modbus_TCP_Master (Modbus TCP Master)
A [ Modbus_TCP_slave (Modbus TCP Slave)

4 [ n ]

[ Modbus_tcp_slive=xr

General : The bus is not running. The shown values might not be up-to-date
Modbus Slave Channel Channels
P Variable Mapping  Channel Address Type Default Value  Current Value  Prepared
oAy Spanner_Inputs_0 S%IW/50 ARRAY [0..113] OF WORD
ModbusTCPSlave Parameters ETh ] Spanner_Inputs_1L %IWI170  ARRAY [0..119] OF WORD
+ " Spanner_Cutputs_0 HQWS0 ARRAY [0.. 1] OF WGRD
ModbusTCPSlave /0 Mapping E) Spanner_Outputs_L %QWI70  ARRAY [0..119] OF WORD
Status
Information
1« m ] +
Reset Mapping | Always update variables: [Enabled 2 (always in bus cycle task) -
IEC Objects
Variable Mapping  Type
& Modbus_TCP_Slave ) ModbusTCPSlave
4 = Createnew variable “p =Mapto exdstingvariable
Watch 1 -1 x
Expression Application Type Value Prepared value  Execution point

<1

"

r

[ watch 1 |E] Erealpoints

E] Messages - Total 0 errar(s), 0 warning(s), 5 me;sage(s)\

Lastbuild: € 0 @ 0

pecorie

Program loaded

With the TX507 in run mode Port 1 of the Spanner is now being scanned

Program unchanged

Current user: (nobody)

: :
+ o e oo T e

Program unchanged

Fle Edt View Project Buld Online Debug Tools Window Help
IRE== = | 0% G | - O 18 |95 O n X lo |
Devices ~ 1 x [ Modbus_TCP_Slave x | =
=5 FEN2O-ENI User_Manual
= 7 I8 Device [connected] (TX507-P3CV01) General Channels
=B pLC Logic Variable Mapping  Channel Address Type Default Value  CurrentValue  Prepared
- £ Application [run] Modbus Slave Channel .4y Spanner_Inputs_0 SLIWS0 ARRAY [0..119] OF WORD
1= ImagePool EEE ) Spamner_Inputs_L SIWI70  ARRAY [D..119] OF WORD
. Modbus Slave Init "
{# Library Manager ] Spanner_Outputs_0 BQW S0 ARRAY [0..119] OF WORD
~[E] PLc_PRG (PRE! T
_PRG (PRG) o — ] Spanner_Outputs_1 QW 170 ARRAY [0.,119] OF WORD
= (& Task Configuration
= & mainTask ModbusTCPSlave 1/0 Mapping
-8 pLc_PRG
= ¢ vIsU_TASK Status
i3] visuElems Visu_Prg
Textlist Information
+ Visualization Manager
=4 [ Ethemnet (Ethernet) |
El n [
=4 ] Modbus_TCP_Master (Modbus TCP Master)
‘,}@ Madbus_TCP_Slave {Modbus TCP Slave) Reset Mapping | Always update variables: | Enabled 2 (always in bus cyde task) -
IEC Objects
Variable Mapping  Type
% Modbus_TCP_Slave e ModbusTCPSlave
*fo = Create new variable " =Mapto existing variable
Watch 1 - 8 x
Expression Application Type Value Prepared value  Execution point
4 [ . +
ol = J v || E watch 1 ]@ Breakpoints
E] Messages - Total 0 error(s), 0 warning(s), 5 message(s)} | co—
Program loaded

Current user: (nobody)

Lastbuid: © 0 @0 Precomple: o E RUN '
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Writing values to the outputs (QWSs) will be reflected in the Port 1 Spanner Data map in the Webserver. These values can

also be read in as inputs by a device hooked to Port 2 of the Spanner.

,
|

|| Eie Edit View Project Buld Orine Debug Tools Window Help
BEE &S oo & B X8R -0 8% n X l= | =
Lzre v & x [ Modbus_TCP_Slave x| -
=5 FENIO-EN1_User_Manual -
= [ Device [connected] (TX507-P3CV01) General Channels
Bl pCLogic Variable Mapping ~ Channel Address Type Default Value  CurrentValue  Prepared Value Unit
= £} application [run] R L Spanner_Inputs 0 %IWS0 ARRAY [0...119] OF WORD
4] 1magePool + Spanner_Inputs_1 %IW170 ARRAY [0..119] OF WORD
Modbus Slave Init "
- () Ubrary Manager =9 Spanner_Outputs_0 %QWS0 ARRAY [0..119] OF WORD
i PLC_PRG (PRG, - " 15
-FRG (FRE) ModbusTCPSlave Parameters f Sparner_Outputs O[0]  %QWS0 WORD
= (&4 Task Configuration ] Spanner_Outputs 0[1]  %QWS1 WORD 0
= & MainTask ModbusTCPSlave 1/0 Mapping b4 Spanner_Outputs 02] | %Qws2 WORD 5
@] rLcprs E ] Spanner_Outputs 03] %QWS3 VWORD 0
=g vISU_TASK Status % "9 Spanner_Outputs_0[4] %Qu54 WORD 4095
&) VisuElems.Visu_Prg =" Spanner_Outputs 0[S]  %QWSS VWORD 0
4] Textlist Information + g Spanner_Outputs_0[5] QW56 WORD 65535 I:l
Visualization Manager ] Spanner_Outputs_0[7] %QUST WORD [}
- visualization ”_”""'-——-»_, Y Spanner_Outputs_0[8] %QWSES WORD 0
=3 (] Ethernet [Ethernet) — FLY Cranner Ainote or@l_semwes winon a =
g « i v
=43 [ Modbus_TCP_Master (Modbus TCP Master) ‘ ‘
() modous_TCP_slave (Modbus TCP Slave) 13318: | ResetMapping | Always updatevariables: [Enabled 2 (always in bus cyde task) -
IEC Objects
Variable Mapping  Type
-+ § Modbus_TCP_Slave ‘% ModbusTCPSlave
Y = Create new variable " =Mapto existing variable
Watch 1 - 1 x
Expression Application Type Value Prepared value  Execution point
4 1 ] »
4 n J v || EAWatch 1 [E] sreskponts
B Messages - Total 0 error(s), 0 warning(s), 5 message(s)l
Last build: © 0 ® 0 Precompie: o RUN Program loaded Program unchanged Current user: (nobody) J

Corresponding Port 1 Spanner data reflected in the Web Server.

™ Station Information

<« Cc O | @® 192.168.1.60/info.html w \ epo@erT
pps r:] iGoogle L[] TURCK Connect [= TURCK USA - Capacit = TURCK—Your Global "5 Home - Product New. @ Home - TUSA Teams Log in to your Cencu » Other bookmarks
Spanner Status B
Port 1 spanner data Offset (d)| 00 01 02 03 04 05 06 07 08 09
1] 0x000f |0x0000 |0x00ff |0x0000|0x0fff |0x0000|0xffff |0x00CJ0({0x0000|0x0000
10 Ux0000[0x0000 [0=0000 0x0000 [ Ux0000 [ 0x0000 [U<0000 | 0x0000 | 0x0000 | 00000
20 0x0000|0x0000|0x0000|0x0000|0x0000{0x0000{0x0000(0x0000|0x0000|0x0000
30 0x0000|0x0000|0x0000|0x0000|0x0000{0x0000{0x0000(0x0000|0x0000|0x0000
40 0x0000|0x0000 | 0x0000|0x0000|0x0000|{0x0000{0x0000(0x0000|0x0000|0x0000
50 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000(0x0000|0x0000 0x0000
60 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000({0x0000|0x0000 0x0000
70 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000({0x0000|0x0000 0x0000
80 0x0000(0x0000|0x0000|0x0000|0x0000(0x0000|0x0000(0x0000|0x0000 0x0000
a0 0x0000(0x0000|0x0000|0x0000|0x0000(0x0000|0x0000{0x0000|0x0000 0x0000
100 0x0000|0x0000|0x0000|0x0000|0x0000{0x0000{0x0000(0x0000|0x0000|0x0000
110 0x0000|0x0000|0x0000|0x0000|0x0000{0x0000{0x0000(0x0000|0x0000|0x0000
120 0x0000|0x0000|0x0000|0x0000|0x0000{0x0000{0x0000(0x0000|0x0000|0x0000
130 0x0000|0x0000 | 0x0000|0x0000|0x0000|{0x0000{0x0000(0x0000|0x0000|0x0000
140 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000(0x0000|0x0000 0x0000
150 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000({0x0000|0x0000 0x0000
160 0x0000(0x0000 | 0x0000|0x0000|0x0000(0x0000|0x0000({0x0000|0x0000 0x0000
]ﬁ?(j 0x0000|0x0000 | 0x0000|0x0000|0x0000|0x0000(0x0000|0x0000|0x0000)/0x0000 -
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Input values (IWs) will be reflected in the Port 2 Spanner Data map in the Webserver. 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.

CEErm )
Cursar position : register l— Binary l— Decimal l_
I 0000 | FOFO | 0001 I FFFF | 4BCD I 100 | FFOO | OOFF

FEE&

e S

File View Tests Help

SEE | CE[WE Dy I =g 7

Erchangs Control

Sent |—1

Received 1

Exception I—D Irvealid I_D
Errar I—U Noresponsel—g

Frame I

Automatic initialization since the position 1 to| 3 wihthe value I | Yalidate | Date (ms) I Type

‘wizard Data Erntr
’7 L

1 0.00 Reg 00 01 00 00 00 19 FF 10 34 00 00 09 12 00 O...
Cancel < Back | Nest > | = | FO 00 01 FF FF &B CD 10 10 FF 00 00 FF F5 €A
2 4.45 Resp 00 01 00 00 00 06 FF 10 34 00 00 09

In the Webserver Port 2 Spanner Data

Station Information

&« c 0N | @ 192.168.1.60/info.html Tr | e 00 T
Apps 2§ iGoogle L] TURCK Connect [= TURCKUSA - Capacit [ TURCK-YourGlobal | Home - Product New:  [@) Home - TUSA Teams Log in te your Cancu » Other bookmarks
210 |0x0000|0x0000|0x0000|0x0000|0x0000|0x0000(0x0000|0x0000|0x0000(0x0000 .
220 |0x0000(0x0000|0x0000|0x0000(0x0000|0x0000|0x0000 0x0000|0x0000|0x0000
230 |0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000 0x0000|0x0000|0x0000
Port 2 spanner data Offset (d)| 00 01 02 03 04 05 06 07 08 09

0 0x0000 |0xfOf0 |0x0001|0xffff |Oxabcd |0x1010|0xff00 |0xOOff |0xfS6a |040000

10 |0x0000|0x0000|0x0000|0x0000|0X0000|0x0000 0x0000) 0x0000]0x0000|0x0000

20  |0x0000|0x0000|0x0000|0x0000|0x0000|0x0000 | 0x0000 0x0000|0x0000|0x0000

30  |0x0000|0x0000|0x0000(0x0000|0x0000|0x0000 0x0000 0x0000|0x0000|0x0000

an  |0x0000/0x0000/0x0000/0x0000/0x0000|0x0000|0x0000/0x0000/0x0000|0x0000

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

r N
@ Fenan ot veec st co0esv e
Fie Edit Vew Project Buld Online Debug Tools Window Help
1R &lo o b B [ R =R - DR - = l2 =
Deviees = & %! [{ Modbus_TCP Shave x| -
=1 FENI0-EVI_User_Manust -
= B Device [connected] (TX507-P3CV01) General Channels
=B PLC Logic Variable Mapping  Channel Address Type Default Value  CurrentValue  Prepared Value Unit  *
- £} application [run] Modbus Slave Channel ] Spanner_Inputs_0 IWS0 ARRAY [0..113] OF WORD
=] 1magepool w4 Spanner_Inputs_0[0] IWS0 VWORD 0
o Modbus Slave Init
Library Manager . ] Spanner_Inputs_0[1] %IWS1 WORD 61680
~[E] pLc_PrG (PR + 1
_PRG (PRG) T b Spanner_Inputs_0[2] %IW52 WORD
= [ Task Configuration e Spanner_Inputs_0[3] %IWS53 WORD 65535
= MainTask ModbusTCPSlave 10 Mapping = % Spanmer_Inputs_0[4] SEIWS4 VWORD 43981
8] rcprs ety Spanner_Inputs_0[5] %IWS5 WORD 4112
= ¢ visu_Task Status w4y Spanner_Inputs_0[5] %IWS6 WORD 65280
] visuElems. Visu_Prg E o ] Spanner_Inputs_0[7] %IWS57 VWORD 255
] Textiist Information e Spanner_Inputs_0[8] %IWS8 WORD 62826
fil Visualization Manager E ] Spanner_Inputs_0[8] %IW59 WORD 0
4] visualization = Spanner_Inputs_0[10] %IWED WORD o
=55 [ Ethernet (Ethernet) ‘ EEN Crarmar Tome nf11 | ocnues wnon n ‘ =
< m v
=43 (i Modbus_TCP_Master (Modbus TCP Master)
(£) Modbus_TCP_Slave (Modbus TCP Slave) Write Multiple Registers Reset Mapping | Always updatevariables: Enabled 2 (ahways in bus cyde task) -
IEC Objects
Variable Mapping  Type
@ Modbus_TCP_Slave Y ModbusTCPSlave
Y = Create new variable " =Mapto existing variable
Watch 1 -2 x
Expression Application Type Value Prepared value  Execution point
ol i J v
< i ] v || B Watch 1 [E@] sreskponts
E] Messsges - Tota 0 error(s), 0 waming(s), 5 message(s)|
Lastbuid: € 0 @ 0  Precompile: o/ RUN Program loaded Program unchanged Current user: {nobady) )
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Ethernet/IP General Description (Port 1 and/or Port 2)

EtherNet/IP Communication Protocol

TECHNICAL BASICS

EtherNet/IP™ is based on a connection-oriented communication model. This means that it is
only possible to exchange data via specified connections assigned to the devices.
Communication between the nodes in the EtherNet/IP™ network can be carried out either via
1/0 Messages or Explicit Messages.

1/0 Messages

1/0 Messages serve to exchange high priority process and application data over the network.
Communication between the slaves in the EtherNet/IP™ network is carried out according to
the Server/Client Model,

which means a producing application transmits data to another or a number of consuming
applications. Itis quite possible that information is passed to a number of Application Objects
in a single device.

Explicit Messages
Explicit Messages are used to transmit low-pricrity configuration data, general management
data or diagnostic data between two specific devices. This is a point-to-point connection in a
Server/Client System that requires a request from a client always to be confirmed by a
response from the server.
- Message Router Request
Consists of a service code, path size value, a message router path and service data. An
EPATH is used in the message router path to indicate the target object.
- Message Router Response
Consists of a service field with the most significant bit set. This is an echo of the service
code in the request message with the most significant bit set. A reserved byte follows the
service code, which is followed by the General Status code.

Communication Profile for Ethernet/IP Spanner

The following EtherNet/IP™ communications types are supported:
Unicast
Multicast
Cyclic Connection
Unconnected (UCMM) Explicit Messaging
Connected Explicit Messaging
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TECHNICAL BASICS

Unicast

A point-to-point connection that exists between two nodes only.

Multicast
A packet with a special destination address, which multiple nodes on the network may be
willing to receive.

COS I/0 Connection
COS (Change Of State) /O Connections establish event-controlled connections. This means
that the EtherNet/IP™ devices generate messages as soon as a change of status accurs.

Cyclic1/0 Connection
Messages are triggered time-controlled in Cyclic IO connections by means of a time genera-
tor.

UCMM

The EtherNet/IP™ gateway offers the aption of establishing explicit messaging via the UCMM
port (Unconnected Message Manager Port).

UCMM-based explicit messaging is normally used for random, non-periodic requests.

It is not recommended for frequent messaging because the UCMM input queue in a product
is typically limited to just a few messages. Once this limit is reached, subsequent requests are
ignored and must be retried.

Connected Explicit Messaging

CIP is a connection-based system. For most communications between nodes, a connection is
used.

A connection is a path or a virtual circuit between two or more end points in a system. The
purpose is to transfer data in the most efficient manner possible.

The Connection ID is a number that is associated with a communication relationship. Receiv-
ing nodes decode this key to know whether they must accept the data or not.

Ethernet/IP Standard Classes

Class Code Object name
01 (0x01) Identity Object (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)
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Ethernet/IP EN1 Process Data Map

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

Overcurrent Isys

Overvoltage Field Supply Ul

Undervoltage Field Supply Ul

Overvoltage Field Supply Usys

D NN WO

Undervoltage Field Supply Usys

o

Modulebus Communication Lost

Modulebus Configuration Error

11

INFO: Spanner connection established on Port 1

12

INFO: Spanner connection established on Port 2

13

Force Mode Enabled

= == = = = = = = = =1 k=]

14

e N N N R

8DIP (Input Data Mapping)

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 & - Input value

Channel 7 - Input value

[ (TS S S T T T e

A Y =]

[ (TS S S T T T e

Spanner Data

Description Word Offset

Bit Offset

Bit Length

Spanner Data

up to 240 words

Note — The Spanner data starts at word offset 4 for both the Input and Output 1/0 Data Map.
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Mapping the FEN20-EN1 Spanner into a SoftLogix v19 project via Ethernet/IP w/ Generic Device

The FEN20-EN1 Spanner is addressed as follows via the Webserver

L W

*T Station Information

FEN20-EN1

C 1} | ® 192168.1.60/info.html

=5 Apps -.' iGoogle L TURCK Connect

= TURCK USA - Capacit

Embedded Website of FEN20-Small Block I/0 Module

= TURCK - Your Global

T Heme - Product Nev

m Home - TUSA Teams

% 8 0 9 ECIN-

»

Other bookmarks

s

Password

[Login]

Industrial
Automation

Station Information >
Station Information
Station Diagnostics
Event Leg

Ethernet Statistics
Ethernet/IP Memory Map
Modbus/TCP Memory Map
Links

8DIP

Station Information

Type

Identification Number
Firmware Revision
Bootloader Revision
EtherNet/IP Revision
PROFINET Revision
Modbus TCP Revision
Rotary Switch Mode

PROFINET Station Name

Network Settings

FEN20-EN1
6931305
V3.1.21.0
V8.0.0.0
V2.7.0.0
V1.3.12.0
V1.3.0.0
PGM DHCP

Ethernet Port 1 setup
Ethernet Port 2 setup

Autonegotiate

Autonegotiate

IP Address Port 1 (External MNetwork)

IP Address Port 2 (Internal Network)

Metmask Port 1 (External Network)

Default Gateway Port 1 (External Network)

192.168.1.60
192.168.1.103
255.255.255.0
192.168.1.1

MAC Address
LLDP MAC Address 1
LLDP MAC Address 2

00:07:46:25:81:d7
00:07:46:25:81:d8
00:07:46:25:81:d9

MAT 1:1 Mapping 1 External IP 0.0.0.0
MAT 1:1 Mapping 1 Internal IP 0.0.0.0
MAT 1:1 Mapping 2 External IP 0.0.0.0
q : : »
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Create a SoftLogix v19 project and all your PLC. Right click on the Ethernet card and select New Module...

SLogix 5000 - SLX_RS232 in EIP_Spanner_User_Manual.ACD [1789-L60 19.11]
File Edit Yiew Search Logic Communications Tools Window Help

| aS|=| 2 b2 =] [Cortom e P E N =V I = et |||5ﬂfen‘ﬂfﬂﬂ9“ﬂgﬂw E !”
E:'::;S E:: II:EEN T @ Path: [AE_VEPT\T" ;l@

7 BAT

g il ] e[ O] o]

i bl\ Favorites £ &dd-On £ Safety A Alarms A Bt £ TimeriCourter £ InputiCutput £ Compare { Computedtath  { Movedogical A Filemisc. A FileShit £ Sequ

voller Orgarizer 01X
51 Controller SLx_R5232
i Controller Tags
[T Controller Faulk Handler
(13 Power-Up Handler
£ Tasks
48 WainTask
Ea; MainProgram
[ Unscheduled Programs | Phases
£5] Mation Groups
: 7 Ungrouped xes
-5 add-On Instructions
(I} CIP_BL_Serial
Data Types
L user-Defined
CR Strings
- Add-On-Defined
L predefined
- Module-Defined
[ Trends
B-£5 1O Configuration
oF =} Backplane, 1739-417 /A Virtual Chassis
{0 [1] 1789-L60 SL¥_R5232
B[ [2]Etheret/IP EIP

abed 1E15)

fl  New Module. ..

B Paste Chrl+

Print 3
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Select Generic Ethernet Module and hit OK

RSLogix 5000 - SLX_RS23; EIP_Spanner_User_Manual. ACD [1789-L60 19.11]
File Edit Wiew Search Logic Communications Tools Window Help

Bl=lE] & o[]8] =] [ N T TN | e |
— Fath [AB_VEP-1\I ﬂ@

T A = = e i o Ko
1| l\Fmroliles A Add-On A& Safety A Alarms £ Bt A TimeriCounter A InputiOutpot A Compare & Computetdath {4 Movedosical A FileMizc. A FileiShitt £ Seque

2 5] Cantroller SL5_RS232
i - Controller Tags
e -3 Controller Fault Handler
g 57 Power-Lp Hander
B3 Tasks
E‘@ MainTask. 4 odul ‘Descnptinn ‘Vendnr |
qi MainProgram 1753-EM30ST 1753-EMS05T Ethernet Managed Switch A\Ian—EradIey;[
[ Unscheduled Programs | Phases - 17B3-ETAP 3 Port Ethernet Tap, Twisted-Pair Media Allen-Bradley
-1 Motion Groups -+ 1783-ETAPIF 3 Port Ethernet Tap, 1 Fiberf2 Twisted-Pair Media Allen-Bradley
i [ ungrouped Axes 1783-ETAPZF 3 Port Ethernet Tap, 2 Fiberf1 Twisted-Pair Media Allen-Bradley
-5 Add-on Instructions - 17B8-ENZDM{A 1785 Ethernet to DeviceMet Linking Device Allen-Eradiey
(-0} CIP_BL_Serial - 1768-ENBTIA 1755 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
{1 Data Types 1788-EWERA 1733 104100 Mbps Ethernet Bridge w/Erhanced Web Serv.. Allan-Bradley
L User-Defined - 1794-AENT 1794 10{100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Eradley
(L, Strings - Drivelogix5730 Ek... 10/100 Mbps Ethernet Port on DrivelogixS730 Allen-Bradley
Add-Cn-Defined ETHERMET-BRIDGE  Generic EtherMet/IP CIP Bridge Aller-Bradiey
Cﬂ, Predefined Al
-4, Module-Defined - Etherhet/TP SoftLagixSa00 Ethertet)IP Aller-Bradiey
(33 Trends PSSCENA Ethernet Adapter, Twisted-Pair Media Parker Hann\f;[
=5 /0 Configuration 4 | »
[ Backplane, 1789-A17(A Virtual Chassis
ffa [1] 1785-Le0 5LY_RS232 Find... Add Favorite
Bl § [2] EtherNet/IP EIP
- Ethernet Ey Category I By Vendar Favorites |
Ready
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Name the Spanner in the Name field. For Comm Format select Data — INT. Enter the desired IP Address under IP
Address (here we will map Ethernet/IP to Port 2 of the spanner). Enter the Connection parameters as pictured below
and click OK.

SLogix 5000 - SLX_R5232 in EIP_Spanner_User_Manual ACD [1789-L60 19.11]
File Edit Wiew Search Logic Communications Tools ‘Window Help

| Bl=a| = 5[Fe] oo [ o a5 [F ZIE| Aa| [serommoe. =
Offline 1. I RUN ———] Patr: [RB_VERIYI- j@
Mo Forces » S @
o 7 BAT
oS = 110 ] IR C= =0 N e e R
<| DI\ Favorites A Add-On f Safety A Alrms X Bt A Timer/Counter A InputiOutpat £ Compare A Computeddath A Movelogical £ FileMisc. £ FileShit £ Seou
O anizer
[ IERE] oller SL_R5232
% ontroller Tags
= {77 Controller Fault Handler
e L[ power-Up Handler
EIS Tasks New Module
E\% MainTask.
- 0 O3 marprogram Type ETHERNET-MODULE Geneiic Ethernet Module
*[13 Unscheduled Programs | Phases Vendor: llen Brad
-5 Motion Groups Ender: St
T Parent; EIP
i L[ Ungrouped Axes  Connection P N
£51 add-On Instructions Hame: IFENZD_Spanner &
H . zgembly
H L
[ S 5 g
% User-Defined Input 103 240 = (16bi
Strings i =
g’é Add-?)n-DeFined e D T _JI Dutput B 1 (1660
i . -
% Predefined emm DlmaLI da Configurations [1] IU _,;‘ [8-bit)
L, Module-Defined Addiess / HostMame
[ Trends 1+ |P Address: 192 . 162 1 nz Statuz [nput:
EI-S 1/ Configuration
E--E3 Backplane, 1789-A17/A Virtual Chassis I Host Name: | Status Output:
E{I [1] 1789-L60 5LX_R5232

- 8 [2] Etherhet/IP EIP

g Ethernet v Open Module Properties 0K I

-f] ETHERNET-MODULE
L ] Etherhiet P EIP

Ready

Set the desired RPI and check the Use Unicast Connection over Ethernet/IP check box. Click OK.

B Module Properties: EIP (ETHERNET-MODULE 1.1)

General  Connection | Madule Infol

Requested Packet Interval (RPI): ||1 nn me  (1.0-3200.0 ms)
I™ Inhibit Module
[~ Major Fault On Contraller If Connection Failz Whils in Run Mode

¥ Use Unicast Connection over Ethertet/P

Module Fault

Statuz: Offfine 0K I Carcel Apply Help
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Go Online and download the project. Put the PLC into Run mode.

5000 - SL¥_RS232 in EIP_Spanner_User_Manual. ACD [1769-L6019.11
File Edit Wiew Search Logic Communications Tools ‘Window Help
‘ B|=|=| & 5[] o] [coms RN ERE E E EY || | satect a tanguage... = ﬁ”
Rem Run M2 ™ Fun Mode |_ 1 Pah IAB_VBF'-HW* :”EJ
Mo Forces ». |! Controller OK e
Battery OK
Mo Edls = 10 oK K= = =0 N e e B e
o I;I_bl\hvolites A Add-On A Safety A Blarms & Bit A TimeriCounter A InputfOutput £ Compare A Computemdath £ Movellogical A FileMisc. A FilefShift £ Seque
ontroller Tag: LX_RS23Z(controller) | _ O] x]
o 155 Controller SLx_RS232
E - Contraller Tags Scope: |HISL_AS232 v Show [ Tags vI . -
% . g ;2:‘::'5; ::I;Iélgfndlar Wame zgle [Walue €| Force Mask® | Style Data Type Description :ll
123 Tasks [=I-FENZ0_Spanner:0 Hoooh fooal AB:ETHER...
=48 MainTask [=I-FEN20_Spanner0.Data fooch {...}|Decimal IMNT[240]
L3 mairProgram [+-FEN20_Spaniner0.Datall] 0 Decimal  |INT
[ Unscheduled Programs | Phases [+ FEN20_Spanner.0.Data[1] 0 Decimal INT
(=& Mation Groups [+-FEM20_Sparner.0.Datal2] 0 Decimal  |INT
SE d”g:?ﬂ“sffi:::: [ FEN20_Spanner.0.D.ata(d] 0 Decimal  |INT
(5 CIP_BL_Serial [+-FEN20_Spanner.0.Datal4] 0 Diecimal INT
[=-£5 Data Types [+I-FEN20_Spanner.0.Data[5] 0 Decimal INT
- User-Defined [+H-FEN20_Spanner0 Data[s] a Decimal IMNT
Strings [H-FEN20_Sparmner. 0.Data(7) 0 Decinal  [INT
% :lt;;::md [H-FEN20_Spanner0.Data[] 0 Decimal  |INT
=-C, Module-Defined [+I-FEN20_Spanner.0.01ata[d] ] Decimal INT
3 Trends [+ FEN20_Spanner.0.Data[10] 0 Decimal INT
=5 [0 Configuration [H-FEM20_Spanner:0.Data11] [1} Decimal INT
= Backplane, 1788-A17(A Virtual Chassis [+ FEN20_Spanner.0.Data[12] 0 Decimal  [INT
Eﬂﬂ Eg é:hﬁ:r';zzfgi;sﬂ [+-FEN20_Spanner.0.Datal13] 0 Desimal__|INT
S Ethernet [+-FEM20_Spanner:0.Data[14] [1} Decimal INT
-] Etherhet{IP E1P [#H-FEN20_Spanner.0.Data[15] 0 Decimal INT
f] ETHERMET-MODULE FEMZ0_Spanner [#H-FEN20_Spanner.0.Data[16] 0 Decimal  |INT
[T YE T =— AP T n [y %

Writing values to the output data tags of the FEN20_Spanner module will be reflected in the Port 2 Spanner Data map in
the Webserver. 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.
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SLogix 5000 - SLX_RS232 in EIP_Spanner_User_Manual.ACD [1789-L60 19.11]*
File Edit View Search Logic Communications Tools Window Help
| B|=(8] S| [5[@] <[] [exos o 25| [E ] 88| [sewemme. -] 8|
Rem Run A% ¥ RunMade L IE Path: IAE_VEP—1 G :”EJ
Mo Forces y. |! Controller OK. L@_‘ '
Battery OK
HelEdi 2 m g o a1 (il = = DI (S e A R
LI_’l\ Favorites A Add-On £ Safety A Alarms £ Bit A TimeriCourter & Inputioutout A Compare £ Compudeddath £ Movelogical £ Filemdisc. £ FileShit L Seque
e . il troller Tags - SLX_RS23Z{controller)
2\ =5 Controller SL%_R3232
& & Controller Tags Scope: [[SU< RS232 v| Show: [Al Tags «[[+. =
% g g;:v:rﬂ—”;; :‘Z;”;‘:fnd‘er Name =3l |Walue  # | Force Mask® | Ghle Data Type Drescription ol I
5 Tasks F-CHO_Receive_Sting '0123... (...} STRING
E-@ MainTask FCHO_Send_Sting '0123... [ STRING
q; MainProgram F-FEM20_SpannerC {onr} fouad ABETHER..
-2 Unscheduled Programs | Phases FEN20_Spanner:| 1o} [P AB:ETHER..
=+ Matian Groups =FEN20_Sparnnerd ) ..} SE:ETHER
. ‘A:d' | rouped s [=HFEN20_Spanner0.Data {oer)| fe..}|Decimel |INT[240)
[+ FEW20_Spanner:0.Data[0] o Decimal INT
[+-FEN20_Sparner:0.Data[l] 1} Diecimal INT
[H-FENZ0_Sparner:0 Data[2] 1] Decimal INT
[+ FEN20_Spanner:0.Datal3] a Decimal INT
[H-FENZ0_Spanner:0.Datal4] 15 Decimal INT
Ly Module-DeFined [H-FENZ0_Sparner:0.Data[5] 1] Decimal INT
[ Trends [+-FEN20_Spanner:0.Datal6] 255 Decimal INT
=5 [0 Configuration [H-FENZ0_Spanner:0.Datal7] 1] Decimal INT
(-8 Backplane, 1789-A17/4 Virtual Chassis [ FENZ0_Sparner:0.Datald] 4085 Decimal INT
80 [1] 17es-en sk Rezaz [H-FENZ0_SpannerD. Datal9] o Decimal  |INT
E g[a.fj E;E:j PEP [+ FENZ0_Spanner Data[10] -1 Decinal  |INT
- f] EtherNet{IP EIP [+ FEN20_Spanner:0.Data[11] o Decimal INT
- B ETHERMET-MODUILE FENZD_Spanner [+I-FEN20_Spanner0.Data[12] 1} Decimal INT
[H-FENZ0_Sparner:0.Data[13] 1] Decimal INT
[+ FEN20_Spanner:0.Data[14] a Decimal INT
[H-FFNSN Snanmar Natal Rl n Narimal INT
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Port 2 Spanner data reflected in the Web Server.

T Station Information

& c 0 | ® 192.168.1.60/info.html 4 | e oo T

! Apps #f iGoogle G TURCK Connect || TURCK USA - Capacit  [*| TURCK - Your Global S Home - Product New [ Home - TUSA Teams Log in to your Concu » Other bookmarks
220 |0x0000|0x0000|0x0000|0x0000(0x0000|0x0000|0x0000|0x0000|0x0000(0x0000 *
200, Q0000 00000 00000000000y 000000000 000001 0+0000|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

T ORO000|0x0000|0x0000
20 |0x0000|0x0000|0x0000|0x0000|0x0000|0x0000|0x0000]0x0000|0x0000|0%x0000
30 |0x0000|0x0000|0x0000|0x0000|0x0000|0x0000 00000 0x0000|0x0000|0x0000
40  |0x0000|0x0000|0x0000|0x0000|0x0000(0x0000|Dx0000|0x0000|0x0000|0x0000

Input tag values 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 (192.168.1.60) and writing inputs 0-9
generates the following data words on Port 1 of the Spanner.

==

-
(3 Define Data (16 bits register)
Cursor position : register Binary Decimal
I 0000 | FOFO | 0001 I FFFF | 4BCD I 1010 | FFOO | OOFF
Fo6e,
“Wwizard Data Entr
’7 Automatic initialization since the position 1 ta | 3 with the walue I | Yalidate

Cancel < Back | Ment > | Finish |

__

File

View

Tests Help

EES %

BEY I ng| 7

Exchange Control

Sent |—1

Erception I [1}

Irevalid

[

Received I 1

Error I—g Noresponsel_g

we | Date (ms) I Type Frame I

1 0.00 Reg 00 01 00 00 00 1% FF 10 34 00 00 09 12 00 0...
FQ 00 01 FF FF AB CD 10 10 FF 00 00 FF FS 64

2 4.45 Resp 00 01 00 00 00 O€& FF 10 34 00 00 09

In the Webserver Port 1 Spanner Data

™ Station Information

L W

& c 0O |® 192.168.1.60/info.htm|

Apps 2§ iGoogle T TURCK Connect

955 Txxxxx v0.1 Preliminary 10/25/1

6

50

* e 0o o T :
= TURCKUSA - Capacit |= TURCK—YourGlobal = Home - Product New @ Home - TUSA Teams E Leg in to your Concu » Other bookmarks
Port 1 spanner data [oﬁset (d)| 00 01 02 03 04 05 06 07 08 do
0 0x0000|0xfOf0 [0x0001|0xffff |Oxabcd |0x1010|0xff00 |0x0Off |0xfS6a |0xQOO0
-__1|_| T TR U R T U R U ROy R T IR TUO U ROT T TURUU00 [ 0X0000
20 0x0000|0x0000(0x0000|0x0000{0x0000|0x0000|0x0000|0x0000(0x0000|0x0000
30 0x0000|0x0000(0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000|0x0000
40 0x0000|0x0000(0x0000(0x0000|{0x0000|0x0000 0x0000(0x0000(0x0000|0x0000
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TURCIK

This data is now reflected in the Input tags of the Ethernet/IP PLC

SLogix 5000 - SL¥_RS232 in EIP_Spanner_User_Manual. ACD [1789-L60 19.11
File Edit View Search Logic Communications Tools Window Help

| al=g| @l | B8] <] [ootroint =] ,£5|HE'|§J = = &y H | setoct a ranguage... | g”
Rem Run M W Fun Mode [ |_ Path: [BE_vBP-TAT: j@
Mo Forees y. |! Cortroller OK. Q
Battery OF.
Mo Edits Iglv.uDDK 7 ﬂ Hltﬂ"@l %FI%I{}I{U}I{L}l
4 bl\ﬁwolites A Add-On A Safety 4 Alarms { Bt A TimeriCounter A InputiOutput £ Compare A ComputeMath A Movelogical A FileMisc, A File/Shit A Segui
R _swhheeeeweea.. . ontroller Tags - SL. 232(controller) =] B3
@ Il =153 Controller sLX_RS232 =
3 Controller Tags Seope: |50 RS232 vl Show: IAIITags 'l 7. -
o
“;3: g guntrul\;r :aul;‘Hand\er Mame -alo | Value | Foice Mask® | Stule Data Type Description ill
e Task:'wer P Rander = FENZ0_Spanner| Data L i...} Decimal  |INT[240]
o ,@ MainTask [+-FEM20_Spanner.]. D ata[0] 12288 Decimal INT

H-FEN20_Spannerl.Data[1] 1] Diecimal INT
H-FEM20_Spaniner.Data[2] 0 Decimal INT
H-FEM20_Spanner.l. Data[3] 1} Decimal INT
+-FEN20_Spanner].Data[4] 1] Diecimal INT
H-FEM20_Spaniner. D ata[5] -3856 Decimal INT
H-FEM20_Spanner.l. Data[B] 1 Decimal INT
H-FEN20_Spannerl.Data[7] -1 Diecimal INT
H-FEM20_Spaniner. D ata[8] -21555 Decimal INT
H-FEM20_Spannerl.Data[d] 4112 Decimal INT
H-FEN20_Spanner].Data[10] -256 Diecimal INT
H-FEM20_Spannerl.Data[11] 255 Decimal INT

C& MainProgram
-[(3 Unscheduled Programs | Phases
[=1-55 Motion Groups

7 Ungrouped Axes

-5 Add-On Instructions

CIP_BL_Serial

(=13 Data Types

- User-Defined
Strings

Cﬂ, Add-On-Defined

[ Predefined

L@ Module-Defined

[ Trends

£
£
&
£
£
&
£
£
&
£
E
=53 /0 Configuration [+-FEM20_Spannerl.Data[12] -2710 Decimal INT
- Backplane, 1769-A17/4 Virtual Chassis [+ FENZ20_Sparmer| Data[13] 0 Decimal INT
-9 Eg é:::;;;?;;’éfgsm “+-FEN20_Spanner]. Datal14] 0 Decimal|INT
-2 Ethernet [+ FEM20_Spannerl.Data[15] 0 Decimal INT
fl Ethestiet/Tp EP [H-FEN20_Spanner.. Data[16] 0 Decimal  |INT
ﬂ ETHERMET-MODULE FEMZ0_Spanner [+-FEM20_Spannerl.Data[17] [1} Decimal INT
[+ FEM20_Spanner:.Data[16] 0 Decimal INT
[+-FEM20_Spanner:].Data[19] [1} Decimal INT
[+ FEM20_Spannerl.Data[20] 0 Decimal INT
[+-FEM20_Spannerl.Data[21] a Drecimal INT
[+-FEM20_Spannerl.Data[22] [1} Decimal INT
[+-FEM20_Spannerl.Diata[23] 0 Decimal INT
[+-FEM20_Spanner.].Data[24] [1} Decimal INT
[+ FEM20_Spannerl.Data[25] 0 Decimal INT
[+-FEM20_Spannerl.[ata[26] a Drecimal INT
[+-FEM20_Spannerl.Data[27] [1} Decimal INT
[+-FEM20 Spannerl Data[28] i} Decimal INT _IJ
E\Moni{or Tags ||( Ediit Tags [/ I »

B
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Mapping the FEN20-EN1 Spanner into a SoftLogix v20 and above project via Ethernet/IP w/ EDS File

With the project open, select New Module

i
File

Edit View Search Logic Communications Tools Window Help

@

TEREILES - BB G [E VE QQ | sebrsiomae. -9

'x‘a; Path: I<none> - | |

Offline A, T RUN
Mo Forces y. F ok

Mo Edits = @

[T BaT 4 H g &= AF 4+ A Aur dur 4

4 D.Famrhesim‘ﬁﬂiwiﬁ ‘ |w

abe yeig

=153 Controller EIP_Spanner_EDS_Test
Controller Tags

Controller Fault Handler
ower-Up Handler

Tasks

MainTask

MainProgram
nscheduled Programs
£1-£5 Motion Groups

ngrouped Axes
Add-OnInstructions

Data Types

@ User-Defined

[]--% Strings

- Add-On-Defined

[]--% Predefined

-5 Module-Defined

Trends

=13 /O Configuration

63 Pointl0

(B [0]1769-L16ER-BE1B EIP_Spanner_EDS_Test
-5 Embedded VO

¢ L.@ [1] Embedded Discrete 10

Discover Modules...

B Paste Ctrl+V

Properties Alt+Enter

Create a module
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Select

"'III:.' 4 i
File Edit View Search Logic Communications Tools Window Help

the FEN20-EN1

69-L16ER-BE1B 20.11

abeg peig

[aFd & sp@ oo - % N EY: NN e— -9
Offline [, ™ RUN Path'|<nnne> '|‘
Mo Foices ». 7 0K
Mo Edits 2 :ﬁET 4 H kel e AR A AR AU AL »
<D.Favorﬂes‘m‘ﬁﬂiwlaliw
[|

FENZ0-EN1

] —| Y
1 of 460 Module Types Found

[ Close on Create
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Create 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.

<

1 of 460 Module Types Found

[] Close on Create

O m o =

Status]

- || Spanner 10 4 INT

Spanner 10 4 INT
Spanner 10 & INT
Spanner 10 16 INT
Spanner 10 32 INT
Spanner 10 64 INT
Spanner 10 128 INT
Spanner 10 240 INT

Input 8

Output | 8

{8 RSLogix 5000 - EIP_Spanner_EDS_Test [1769-L16ER-BELE 20.1]
File Edit View Search Logic Communications Tools Window Help
2@H S s BB oo 280 B VE Q& | shcsomae. .
Oiffine . 7 RUN 4 Patr: [<none> v||
Mo Forces b, H oK
m:ﬁg = L S S (1 »
« + [\ Favorites A7RdaOn £ Safely £ Aarms A BE_f TmerlC
Controller Organj VA i
i T - & New Module
[ EI@ Controlly Select Module Type
1 General [Eonnection Module Infa | Intemet Protacal | Port Con[iguration|
& Catalog | Module Discovery | Favertes|
L@ Type: 6931305 FEN20-EN1
fen20 Vendor: Turck
Farent: Local
Gatalog pharbe Bamc: FEN20_EN1_Spanner Ethemet Address
6931305

152.168.1

ok

][ Carcel ] [ Help
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The Spanner can now be used as in the sample above.

File Edit View Search Logic Communications Tools Window Help

TLEREL - BRG [ VE QQ| s -9
Offline A, I RUN ‘ Path: [<nones v||
Mo Forces | ok
m:ﬁgT 4 Hokd = AE A LR »
4 r [\ Favorites 4 Add-On A Safe Alarms A Bit A TimerC
£ | =43 Controller EIP_Spanner_EDS_Test
1 Controller Tags Scope:  [HEIP_Spanner_El +  Show: Al Tags - || V. Erver Mame Fiac.
‘E Controller Fault Handler MNarme =52 | Value * | Force Mask €| Style
Power-Up Handler Decimal
-3 Tasks 0 Decimal
-8 MainTask -
f & MainProgram 1] Drecimal
23 Unscheduled Programs 0 Dec!mal
-5 Motion Groups 0 Dec!mal
Ungrouped Axes g Decimal
Add-On Instructions o Decirmal
Data Types 0 Decimal
[0 User-Defined a Decimal
-, Strings 1] Decimal
O Add-On-Defined i Decimal
e @, Predefined a Decimal
% Module-Defined a Decimal
Trends 0 Decimal
170 Configuration a Decimal
(-3 Pointl0 0 Decimal
[ [0] 1763-L16ER-BB1B EIP_Spanner_EDS_Test a Decimal
1 Embedded /'O 2 Decimal
[1] Fmbedded Discrete 10 a Desimal
Expansion /0, 0 Modules o Desimal
=-@% Ethernet -
(R 1769-L16ER-BBLB EIP_Spanner_EDS_Test g Decimal
& 6931305 FEN20_ENI_Spanner <[+ Monitor Tags /£ Edit Tags [ ——
L) T —
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PROFINET General Description (Port 2 Only)

TECHNICAL BASICS

PROFINET is the innovative open standard for the implementation of end-to-end integrated
automation solutions based on Industrial Ethernet. With PROFINET, simple distributed 1/0
and time-critical applications can be integrated into Ethernet communication just as well as
distributed automation system on an automation component basis.

Distributed 1/O with PROFINET 10

Distributed 1/0 is connected into communication through PROFINET 10. Here, the familiar I/O
view of PROFIBUS is retained, in which the peripheral data from the field devices are periodi-
cally transmitted into the process model of the control system.

Device Model

PROFINET 1O describes a device model oriented to the PROFIBUS framework, consisting of
places of insertion (slots) and groups of YO channels (sub slots). The technical characteristics
of the field devices are described by the so-called G5D (General Station Description) on an
XML basis.

Field bus integration

PROFINET offers a model for integration of existing field buses like PROFIBUS, AS-Interface,
and INTERBUS.

This allows the construction of arbitrarily mixed systems consisting of fieldbus- and Ethernet-
based segments. Thus a smooth technology transition is possible from fieldbus-based sys-
tems to PROFINET. The large number of fieldbus systems makes it necessary to support their
simple integration into PROFINET for reasons of investment protection.

The integration is done with so-called "proxies”. A proxy is a device which connects an under-
lying fieldbus with PROFINET. The proxy concept allows the device manufacturer, the plant
and machine builder as well as the end user a high degree of investment protection.

Communications in PROFINET

Communications in PROFINET contain different levels of performance:

The non-time-critical transmission of parameters, configuration data, and switching informa-
tion occurs in PROFINET in the standard channel based on UDP and IP. This establishes the
basis for the connection of the automation level with other networks (MES, ERP).

For the transmission of time critical process data within the production facility, there is a Real-
Time channel (RT) available.

For particularly challenging tasks, the hardware based communication channel Isochronous
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UDP/IP communication

For non-time-critical processes, PROFINET uses communications with the standard Ethernet
mechanisms over UDP/IP which follow the international standard IEEE 802.3.

Similar to standard Ethernet, PROFINET field devices are addressed using a MAC and an IP
address. In UDP/IP communications, different networks are recognized based on the IP
address. Within a network, the MAC address is a unique criterion for the addressing of the tar-
get device. PROFINET field devices can be connected to the IT world without limitations. A
prerequisite for this is that the corresponding services, for instance file transfer, must be
implemented in the field device involved. This can differ from manufacturer to manufacturer.

Real-time communication (RT)

A data communication over the UDP/IP channel is provided with a certain amount of admin-
istrative and control information for addressing and flow control, all of which slows data traf-
fic.

To enable Real-Time capability for cyclical data exchange, PROFINET abandons partially IP
addressing and flow control over UDP for RT communications. The communication mecha-
nisms of the Ethernet (Layer 2 of the ISO/0SI model) are very suitable for this. RT communica-
tions can always run in parallel with NRT communications.

The services of PROFINET 10
— Cyclic data exchange
For the cyclic exchange of process signals and high-priority alarms, PROFINET 10 uses the
RT channel.
— Acyclic data exchange (record data)
The reading and writing of information (read/write services) can be performed acyclically
by the user. The following services run acyclically in PROFINET 10:
- parameterization of individual submodules during system boot
- reading of diagnostic information
-reading of identification information according to the "ldentification and Maintenance
{I&M) functions"
-reading of I/0 data

Address assignment

In IP-based communications, all field devices are addressed by an IP address.

PROFINET uses the Discovery and Configuration Protocol (DCP) for IP assignment.

In the delivery state each device amongst others has a MAC address. This information is

enough to assign each field device a unique name (appropriate to the installation).

Address assignment is performed in two steps:

- Assignment of a unique plant specific name to the field device.

— Assignment of the IP address by the 10-Controller before system boot based on the plant
specific (unique) name.

PROFINET EN1 Process Data Map

The PROFINET process data map is defined in the PROFINET project by the GSDML file. Please download and install
the appropriate GSDML file for the Spanner and PROFINT PLC you plan to use. GSDML files can be found at
www.turck.com

Use of the GSDML file is demonstrated in the following section.
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Mapping the TBEN-L5-EN1 Spanner into a TIA Portal v13 Project via PORFINET

The TBEN-L5-EN1 Spanner is addressed as follows via the Webserver

"7 Station Information

L ¥
x ¥

&« c 0 \ ® 192.168.1.100/info.html @ ¥ | eno0o@erT
5 Apps q:' iGoogle G TURCK Connect |= TURCK USA - Capacit  |= TURCK - YourGlobal == Home - Product New m Home - TUSA Teams » Other bookmarks
TBEN-L5-EN1 -
Embedded Website of TBEN Block 10 Module ToRCe
password | [Login] ’““mm | |
Station Information >
Station Information
Station Diagnostics Station Information
Event Log
Ethernet Statistics Type TBEM-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
EtherMet/IP Revision v2.7.1.0
PROFINET Revision V1.3.12.0
Modbus TCP Revision V1.3.0.0
Rotary Switch Mode PGM DHCP

| PROFINET Station Name

tben-en1 I

Network Settings

Ethernet Port 1 setup

Ethernet Port 2 setup

Autonegotiate

Autonegotiate

IP Address Port 1 (External Network)
IP Address Port 2 (Internal Metwork)
Metmask Port 1 (External Network)

Default Gateway Port 1 (External Network)

192.168.1.100

192.168.1.90

255.255.255.0

192.168.1.1

MAC Address

LLDP MAC Address 1

LLDP MAC Address 2

MAT 1:1 Mapping 1 External IP

MAT 1:1 Mapping 1 Internal IP

00:07:46:08:22: 7f
00:07:46:08:22:80
00:07:46:08:22:81
0.0.0.0

0.0.0.0

995 Txxxxx v0.1 Preliminary 10/25/16

58

Turck Inc.| 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | more@turck.com | www.turck.com



Create a project in TIA Portal

EN1_User_Manual\TBEN_L5_EN1_|

Project Edit View Insert Online Options Tools Window Help =
_ Totally Integrated Automation
5 M saveproject @ M 22 2 X O 5 INIG B # coonline ¥ Gooffline & 1.0 HE =il PORTAL
Devices Options B
—
MO O ajg
@

~ | Find and replace

¥ ] TBEMW_L5 EN1_User Manua
B Add new device
g Devices & networks
m Common data
[Z]) Documentation serings

Find

hole words only

sapeaq] &

13

L3

L3 p_@ Languages & resources
» [jg Online access Find in substructures
v

Card Reader/lUSB memory Find in hidden texts

| Find |

‘Q.Properties ”"_i.‘.lnfo y"ﬂ Diagnostics

General

No "properties’ available.

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

v | Details view

Marme

%, Devices & networks

[4§ Commondsts

[5]) Documentation settings
':0 Languages & resources
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Use the Hardware Catalog to add a PLC to the project

T4 Siemens - C:\Users\Turck UseriDocuments\AutomationtTBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual

Project Edit View Insert Online Options Tools Window Help

Cf (3 H saveproject & X

Totally Integrated Automation

X O FME E R & coonline ¥ cooffiine £ M [ 2 - || PORTAL

TBEN_L5_EN1_User_Manual » Devices & networks

|§ Topology view ”Eg‘h Network view |m'|‘ Device view ‘ Options (2]
T m =
LfeX) ¥ network £ Comectons L ET B =IE
=
E v | Catalog S
~ | ] TBEN_L5_EN1_User_Manusl 1 Searchs H
B Add new device 1 - g
%, Devices & networks PLC_1 @:—"‘E" - :_J
» [/ PLC_1 [CPU 1211C DOUDGDC] LRI - _[l:nmrnller; [a]|&

+ (4§ common data ~ [ SIMaTIC 57-1200

~ [ cru

13 ,r:-ﬂ] Documentation settings

» [ CPU 1211C ACIDCIRly
~ [ CPuU 1211C DUDCIDC

Il 6557 211-14D30-0xB0

[l 6557 211-14E31-0xB0

Il 6557 211-1AE400xB0
» [j CPU 1211C DCIDCIRlY
» [l CPU 1212C ACIDCIRY
» [ cPU 1212 DCIDCIDE
» [l CPU 1212C DCIDCIRly
» [ CPU 1214C ACIDCIRly
» [ cPu 1214C DCiDCiDE
» [ CPU 1214C DCIDCIRY
» [0 CPU 1215C ACIDCIRly
3
3
3
3
3
3
3

13 F_@ Languages & resources
» (g Online access
» (i3 card ReaderlUSE memory

5100} AUlUQ E”

L7 sapelq 5 ” syse)

(@ cPu 1215C DaiDCIDE
(@ CPU 1215C DCiDCIRY
[ cPu 1217C DaiDCIDC
[ CPU 1214FC DCIDCIDC
[[§ CPU 1214FC DU/DCRlY
[ CPU 1215FC DCIDEIDE
[[§ CPU 1215FC DE/DCRlY
» [l Unspecified CPU 1200
» [ Communications modules
» [ SIMATIC 571500
» [ simanC 57300

<[] foex ] ¢ &

|gProperties H:i.llnfo yuﬂ Diagnostics |

J General ” 10 tags || System constants ” Texts ‘

» General
General

Project information

| Detailspdew Name: |$7-1200 station_1 » [ simanc s7-400
Comment: » [ SIMATIC ET 200 CPU =
Hame ~ | Information

Device:

[ 3]

Author: | Turck User

Overview Iﬁﬂ'h Devices & ne...

Use the Properties -> PrROFINET Interface tab to assign the IP address and PROFINET device Name to the PLC

|_d,Properties ||"i'.|nfo ”ﬂ Diagnostics ‘

JGeneraI " 10 tags System constants ” Texts |

~ General ~ Add new subnet

Project information

Catalog information IP protocol
¥ PROFINETinterface
General @ SetIP address in the project
Ethernet addresses IPaddress: | 192 168 1 50 EI

= Advanced options
Subnetmask: | 255 . 255 . 255 _ 0

Interface options
P Real time settings D Use router

» Port[X1P1]
Time synchroniztion

Routs

() IF address is set directlyat the device
Hardware identifier m

¥ DIBIDQ 4 L
PROFINET
b AIZ
> Grafi et Eomers (58] [ PROFINET device name is set directly at the device
¥ Pulse generators (PTOIPWM) . .
Startup [#) Generate FROFINET device name automatically
Cycle B PROFINET device name |p|E_'| |
Crmmmsleniay laedl Converted name: |plobidoed |

System and clock memaory

b Web server
|3 I —

Device number: |0 "|
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Use the Hardware Catalog to add a spanner to the project

Users\Turck UserDocuments\Autor

ion\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual

Project Edit View Insert Online Options Tools Window
i i saveproject & ¥ 35 = X me: @0

Devices

Help

[ E R & cooenline 4¥ cooffine 8o M [ 2 4 []]

TBEN_L5_EN1_User _Manual *» Devices & networks

Totally Integrated Automation
PORTAL

O

> ] TBEN_L5_EN1_User_Manual
[ Add new device
i Devices & networks

Documentation settings

Languages & resources

»
»
»
»
{1z Online sccess
i

A

ard Reader/USE memory

‘; Topology view ||Eg-h Network view ”—[h‘ Device view ‘ Options (EE]
= Network| L.} Connections oy 5{; x| Qt = [ | §
=
i V|Catalog z
| E
g
PLC 1 [ Filter F
CRUT211C » [m Conrollers 2
» [ Hm

<[]

turck-tben-Is-e... [
TBEN-LS-EN1

Mot assigned

[>][100% - 3]

P AT

+ | Details view

Mame

3 rj] PCsystems
» [ Drives & starters
» [ Network companents
13 r"_]] Detecting & Monitoring
» r"_]] Distributed Ii0
+ [ Field devices
~ [ Other field devices
~ [ FROFINETIO
» (i Drives
» [l Encoders
» ':]‘l Gateway
~ [ o
~ [ TURCK
~ [ TURCk
3 ’?u FEMZ0-5panner
= ’?u TBEMN-Spanner
Il TEEN-LI-ENT
Il TBEN-LA-ENT
[l TBENLSENT
Il TBENLGENT
» [ 1dent Systerns
» 5 Sensors
» [1§ PROFIBUS DF

v | Information
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Use the Properties -> PROFINET Interface tab to assign the Spanner Port 2 IP address and PROFINET device Name to

the Spanner

T4 Siemens - C:\UsersiTurck User\Documents\Automation\TBEN

Project Edit View Insert Online Options Tools Window Help
Cf (3 H saveproject & X

X Qx50 E R § coonline i¥ Gooffline ﬁyﬂm e ]

Totally Integrated Automation
PORT.

¥ Port1 [¥1P1]

» Port 2 [X1F2]
Diagnostics addresses
Identification & Meintenance

Wodule parameters
Diagnostics addresses

+ | Details view

Name

4 Portal W £22 Dwerview IEEH turck-tben-I5...

IP protocol

[¥ use IP protocal
(=) SetIP address in the project

IPaddress: | 192 . 168 .1 .90

Rou

(7) IP address is set directlyat the device

PROFINET

[] Generate PROFINET device name automatically

FROFINET device name |[henfn1 |

Converted name: |tben-eni]| ]

Device number: [0 -]

Devices [2[2]
1 =
HQO #+ [twrcktbendsent n ) __] Q! 2
=3
3
~ | ] TBEN_L5_EN1_User_Manual ]
B¢ Add new device 2
EE-'J Devices & networks %
» [ PLC_1 [cPU1211C DODOIDC] =
r= 3 3
» @ Unassigned devices |
= — —
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» [5]) Documentation settings g
b B
» @ Languages & resources E m s
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» [ Card ReaderlUsE memory [ <[ w 100% - 55— S
w
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Note — PROFINET is supported on Port 2 only. If the PROFINET cable is hooked to Port 1 the Spanner will not respond

to the PROFINET PLC.
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In the Device View use the Hardware Catalog to assign the number of I/O words used in the Spanner.
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m Device: if
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Note - the Spanner defaults to Spanner 4 Words Input and Output. This will have to be deleted to add a different amount
of I/O Words.
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The module now has 240 Words of Spanner 1/O as well as the Module Status bits added.
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In the Project Tree, open the Online Access Tab. Double click Update accessible devices and verify that the IP
addresses and PROFINET names match in the connected devices.
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4 Portal view

Above you can see the PROFINET name of the TBEN-L5-EN1 does not match the name we programmed into the project,
TBEN-EN1
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Re-assign the PROFINET name. In the Project Tree under the IP address 192.168.1.90 click Online and Diagnostics.
Go to the General tab -> Functions -> Assign Name and assign the correct PROFINET name to the Spanner.
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In the Project Tree, double click on Update accessible devices and verify that the PROFINET name of the Spanner was
changed.

Froject  Edit  View Insert Online Options Tools Window Help

A Totally Integrated Automation
2 (Yl soveproject 3 X 2 H X Dt B MG B R Y coonine ¥ coottine o WIE 2 ] 1] PORTAL
Project tree m
Devices B
e —
FHQO 3
3

* | ] TBEN_L5_EM1_User_Msnual
B¢ Add new device

iy Devices & networks

[/ PLC_1 [CPU 1211C DE/DE/DC]
{3 Unassigned devices

[g§ Commoan data

[5]) Documentation settings

saLE AN

y v vvvrow

[@ Languages & resources
+ [i5) Online access
¥ Displayhide interfaces
£~ Ji Intel(R) FRO1000 MT Desktop A}
272 Update accessible devices
» [ plc_1[192.1681.50]
» [l then-ent [192.168.1.90]
¥ FCRIEpTET TOrT]
» [ PCinternal [Local]
» [ PLCSIM [PNIIE]
» [0 PLCSIMS7-1200/57-1500 [PNAE] TR,
» [ usB [s7usB] @
» [ TeleService [Automatic protocol ..l
» [ Card ReaderiUSB memary

(i

\.,
FEE

< L} td - n . .
l ‘ ‘g Properties ||"i.‘, Info || v Diagnostics
e ‘ Details view -
J General ” Cross-references ” Compile |
ame @El Show all messages [+
I | Message Gotwo |7 Date Time
0 Scanning for devices completed for interface Intel(R) FROI1000 MT Desktop Adapter. Found 1112112016 3:34:17 PM
0 Scanning for devices on interface Intel(R) FRO/1000 MT Desktop Adapter was started. 1112112016 4:16:52 P
o Scanning for devices completed for interface Intel(R) PROI1000 MT Desktop Adapter. Found 1112112016 417200 PM
Q The PROFINET device name "TBEM-EN1" was successfullyassigned to MAC address "00-07-46._ 112112016 42711 PM
[i] Scanning for devices on interface Intel(R) PRO/ 000 MT Desktop Adapter was started. 112112016 4:27-20 PM
(i) Scanning for devices completed for interface Intel(R) PROI1000 MT Desktop Adapter. Found _ 112112016 42737 PM

4 Portal view

i Scanning for devic

555Txxxxx v0.1 Preliminary 10/25/16 67

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | more@turck.com | www.turck.com



In the Network View make the network connection from the PLC to the Spanner.
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Click Online -> Download to Device. Select the correct PLC and click Load.

Extended download to device %

Configured access nodes of "PLC_1"

Device Device type Slot Type Address Subnet
PLC_1 CPU1211CDCD.. 1X1 PMIIE 192.168.1.50 PNIE_1
[
Type of the PGIFC interface: |i_PN|'|E |v|
FGIFCinterface:  [W@ Intel(R) PRO/1 000 MT Desktop Adapter [+ ®
Connection to interfacelsubnet: | Directatslot'1 x1° |V| @
stgorenay. | [®
Compatible devices in target subnet: [ show all compatible devices
Device Device type Type Address Target device
FLC_1 CPU1211CDCOD... PNIE 192.168.1.50 PLC_1
— — FMNIIE Access address —

D Flash LED

Startsearch

Online status information:
ﬁ Scan completed. 1 compatible devices of 2 accessible devices found.

'3 Retrieving device information_..

[< ][> I

Scan and information retrieval completed.
[ Display only error messages

Load | | Cancel
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Follow all Load prompts. Once the Load Results window is loaded check the Start All radio button and click Finish.

Load results %
9 Status and actions after downloading to device
Status  |! Target Message Action
4-5 & - Pca Downloading to device completed without error.
H b Start modules Start modules after downloading to device. [ startall
[ <] i [ 2]
Finish | | Loac | | Cancel |

Click Go Online. The module is now connected to the PLC and the PLC is running.
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In the Project Tree, under Watch and Force tables, select Add New Watch Table. Add I/O to the watch table. Click
the Monitor All Icon to monitor the selected 1/0
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4 Portal view

Note — Spanner I/O mapping can be found by selecting the Spanner from the Network view and going to the Device Data
tab.
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Writing values to the outputs (QWSs) will be reflected in the Port 2 Spanner Data map in the Webserver. These values can
also be read in as inputs by a device hooked to Port 1 of the Spanner.
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Corresponding Port 2 Spanner data reflected in the Web Server.
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iGoogle D) TURCK Connect |= TURCK USA - Capacit |= TURCK - Your Global 5/ Home - Product Nev. @ Home - TUSA Teams » Other bookmarks

200 UAUUUU [UAUUUD [ UA U0 [UAD OO U A UTUU [UA DU U AUUUD [ UA U [ UADUUO O Ao

i Apps

210 0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

220 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

230 0x0000|0x0000|0x0000|0x0000|0x0000|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 |0xD000|0xFFFf  |0x0D000|0x0000|0%0000
— 00000100000 00000100000 0000010y 0000 00000 10y 0000 100000 0

20 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

30 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

40 0x0000|0x0000|0x0000{0x0000(0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

50 0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

60 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

70 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

80 0x0000|0x0000|0x0000{0x0000(0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

ap 0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

100 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

110 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

120 0x0000|0x0000|0x0000{0x0000(0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

130 0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

140 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

150 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000

160 0x0000|0x0000|0x0000{0x0000(0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

170 0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000|0x0000{0x0000(0x0000

180 0x0000|0x0000|0x0000|0x0000|0x0000|0x0000{0x0000|0x0000|0x0000|0x0000
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Input vales (IWs) 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.

CECTTE=i | e = i

File View Tests Help
Cursor position : register Binary Decimal = E =] | - x | i I%l | | ®
[oooo [Foro [ooo7 [Feee [agco 70 [Fro0 [oorF BT e

FRE Sent |—1 Exception I—D Irvealid I_D
"\N’lzard Diata Enir Received 1 Eror | 0 Moresporss ]

Autaratic initislization since the position 1 to | 8 with the value I | Yalidate He | Date (ms) I Type Frame I

1 0.00 Reg 00 01 00 00 00 19 FF 10 34 00 00 09 12 00 O...
Cancel < Back | Nest > | = | FO 00 01 FF FF &B CD 10 10 FF 00 00 FF F5 €A
2 4.45 Resp 00 01 00 00 00 06 FF 10 34 00 00 09

In the Webserver Port 1 Spanner Data

_,-"'. = Swnon Infermutien s Y .
€ C | @ 19216811000 e bimil ay @B 0 o3 T
5 Apps M fGocgle O TURCK Connect [ TURCK US4 - Capact [ TURCK - Vour Globsl "5 Home - Product Nev ?hwc-"'USiTwm - Dsher boskmarks
Port 1 spanner data [offset(d)) oo | o1 | 02 | 03 [ 0a [ 05 | 06 | 07 [ 08 | 09 |
1] 00000 | 0xf0fD (o000 L | Qufiff :'J'lib':d:ﬂ‘llﬂ‘lﬂgﬂ‘.l:ffw :ﬂl.l;lﬁf |0xfSEa |Ox 0000

1mn 0000 Dx D0 | Do DOC | 0 D00 | O D00 | Do D00 | Do OO | Do D000 | O 0000 0o OO0
20 |0x0000/0x0000|0x0000| 0000 dx0000 | 0x 0000 x0000| Cx0000 0x 0000 | 0x 0000,

This data is now reflected in the Input words (IWs) of the PROFINET PLC

T4 Siemens A\UsersiTurck User\Documents\Automation\TBEN_L5_EN1_User_Manual\TBEN_L5_EN1_User_Manual

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Gi iR smvepoiec: @ X B X N2 HMEGER Y coonin F cooiine J, MW x S PORTAL

[ 4 TBEN_L5 EN1_User Manual » PLC 1 [CPU 1211C DOUDCDC] » Watch and force tables » Watch table_1 4
Devices ]
%00 g
Ed Display farmat Monitor value | Modify value F:i | Comment [ El
= |~ ) TBEM_LS _EN1_User Manual Hex 16#0000 ]
E K Add new device Hex 16#FOF0 I:' g
= g Devices & networks Hex 16#0001 O 3
| = [ PLC_1 [CPU1211C DCDC/DC] Hex 16#FFFF m ;
= [IY Device configuration Hex 16#ABCD O @
‘4| online & diagnostics Hex 1641010 [ —
» [ Program blocks Hex 162FFO0 O U'_J
y (4 Technology objects Hex 16%00FF [ g
v i External source files Hex 16#F56A O s
b g PLC tags Hex 16#0000 O a
v [ig PLC data types Hex 16#000F 16#000F =M 1
7 @ Watch and force tables Hex 16#0000 O
B Add new watch table Hex 16200FF 16#00FF M 1
Force table Hex 16#0000 O
Watch table_1 Hex 16#0FFF 16#0FFF =
v [ Online backups Hex 1620000 O
B Program info 17 %OW2ES Hex 162FFFF 16#FFFF M 1
v [if, Device proxydata 18 %QW270 Hex 1620000 O
) Textlists 19 %QW2T2 Hex [+] 1620000 |
v [ Local modules 20 BOW2T4 Hex 16#0000 O
v [ Distributed 110 21 <Add news M
+ [§§ common dat
3 [ET[H Documentation settings
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Spanner Mode

The spanner has multiple applications for spanning different networks. One application allows the user to view
devices on a different network where under normal operations one would have conflicting IP address issues.

PLC1 Spanner: PLC2
192.168.1.19 Port 1 192.168.1.22
192.168.1.20
= Port 2 5
Drive HMI HMI Drive
192.168.1.20
192.168.1.21 192.168.1.23 192.168.1.23 192.168.1.21

Network #1: External

Network #2: Internal

A second application for the spanner allows identical PLCs to exchange information.

PLC1 Spanner: PLC 2
192.168.1.22 Port 1 192.168.1.22
192.168.1.20
N Port 2 ;
Drive HMI HMI Drive
192.168.1.20
192.168.1.21 192.168.1.23 192.168.1.21 192.168.1.23

Network #1: External

‘ Network #2: Internal

A third application allows the user to connect two PLCs (with different subnets) without a router.

PLC1 Spanner: PLC 2
10.10.10.12 Port 1 192.168.1.22
10.10.10.10
= Port 2 :
Drive HMI HMI Drive
192.168.1.20
10.10.10.11 10.10.10.14 192.168.1.21 192.168.1.23

Network #1: External

Network #2: Internal

Setting the spanner to any of these configurations has been discussed by protocol in the preceding sections.
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1:1 NAT Mode

In the 1:1 NAT Router a certain range of IP addresses of the internal network (Port 2) are mapped to a range of IP addresses
on the external network (Port 1). This way we provide complete network isolation of the in-machine network and yet we allow a
number of devices to be accessible outside of the machine (e.g PLC). The NAT device is protocol independent — it just moves

IP frames between 2 networks modifying the IP header in some frames.

SCADA

Machine 1

TBEN-L4-E1
Internal range 192.168.1.200 ..
192.168.1.202
Mapped to 10.10.34.100
10.10.34.102

Machine 2

Machine 3

PLC
192.168.1.200

Drive
192.168.1.201

HMI
192.168.1.202

TBEN-L4-E1
Internal range 192.168.1.200 ..
192.168.1.202
Mapped to 10.10.34.103
10.10.34.105

TBEN-L4-E1
Internal range 192.168.1.200 ..
192.168.1.202
Mapped to 10.10.34.106
10.10.34.108

PLC
192.168.1.200

Drive
192.168.1.201

HMI
192.168.1.202

PLC
192.168.1.200

Drive
192.168.1.201

HMI
192.168.1.202
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Configure the Spanner for 1:1 NAT Router Mode

Set up the IP Addresses for Port 1, Port 2 and the default gateway in the Spanner.

/' ™ Station Information

o W

< c O |® 192.168.1.60/info.html

it Apps M iGoogle G5 TURCK Connect

FEN20-EN1

= TURCK USA - Capacit

= TURCK - Your Global

= Home - Product New

»

e [=]E ]

———
#8030 T
Other bookmarks

Embedded Website of FEN20-5mall Block I/0 Module LR ET
admin@192.168.1.200 [Logout] el
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 V3.1.21.0
Station Configuration Bootloader Revision VE.0.0.0
Network Configuration
. EtherMet/IP Revisi V2.7.0.0
Change Admin Password erlet/ evision
PROFINET Revision V1.3.12.0
EDIP
Modbus TCP Revision V1.32.0.0
Rotary 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) 10.10.10.10
Netmask Port 1 (External Network) 255.255.255.0
Default Gateway Port 1 (External Network) 192.168.1.1
] LTAT LV L6 YA ey Y
LLDP MAC Address 1 00:07:46:25:81:d8
LLDP MAC Address 2 00:07:46:25:81:d9
] »
83000179.bat A How To Flash G...docx Showall X
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The following 4 1/O blocks will be mapped to the Spanner internal network. Note the default gateway of each device
MSUT be the IP address of Port 2 (the internal port) of the Spanner.

P L. o8 3 ' -2 m—
Search.. Change Wink Reset Factor}r reset Cllpboard Language  Help Close i
Ma. I MAC address I Device name | |P address | Metmask I Gateway I Mode I Device type I Wersion I Adapter |
1 07 7 160 |2552652550 |192.1681.1 |PGM_DHCP | FEN2D-ENT 31210 |1921681.200
=2 D0:0746:02667D  then 10.10.10.20 2562652850 10101010 PGM_DHCP  TBEN-L1-16DXP 3120 192.168.1.200
=3 000746026683  then-16dp  10.10.10.30 2562652850 10101010 PGM_DHCP  TBEN-L1-16DXP 3275 192.168.1.200
=4 D0:07:46:02:B0:DA 10.10.10.40 25625525850 10109010 PGM_DHCP  BL20-E-GW-EN 32580 192.168.1.200
=5 00:07:46:25:33:E6 10.10.10.50 2552552850 10109000 PGM BLCEN-TM1ZMT-ICNT-ENC 3273 192.168.1.200

Found 5 Devices,
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In the Spanner webpage, the blocks on the internal network are mapped to IP addresses on the external network. This is
done by logging in as the admin and entering the mappings under Network Configuration.

./ ™ Station Information

o W

(o) (2O |

< c O |® 192.168.1.60/info.html

i Apps *f iGoogle G TURCK Connect |= TURCK USA - Capacit

FEN20-EN1

Embedded Website of FEN20-Small Block I/0 Module

= TURCK - Your Glabal

— -
%80 0 T
= Home - Product New » Other bookmarks

admin@192.168.1.200 [ Logout]

Station Information >
Station Information
Station Diagnostics
Event Log

Ethernet Statistics
Ethernet/IP Memory Map
Modbus/TCP Memory Map
Links

Station Configuration
Network Configuration
Change Admin Password

BDIP

83000179.bat

Station Information

Type

Identification Number
Firmware Revision
Bootloader Revision
EtherMet/IP Revision
PROFINET Revision
Modbus TCP Revision
Rotary Switch Mode
PROFIMET Station Name

Network Settings

FEN20-EN1
6931305

V3.1.21.0
V8.0.0.0
V2.7.0.0
V1.3.12.0
V1.3.0.0
PGM DHCP

Ethernet Port 1 setup

Ethernet Port 2 setup

IP Address Port 1 (External Metwork)

IP Address Port 2 (Internal Network)
Netmask Port 1 (External Network)
Default Gateway Port 1 (External Network)
MAC Address

LLDP MAC Address 1

LLDP MAC Address 2

Autonegotiate
Autonegotiate
192.168.1.60
10.10.10.10
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

rNA‘I’ 1:1 Mapping 1 External IP 192.168.1.12‘\
MNAT 1:1 Mapping 1 Internal IP 10.10.10.20
NAT 1:1 Mapping 2 External IP 102.168.1.13
NAT 1:1 Mapping 2 Internal IP 10.10.10.30
MNAT 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

QIAT 1:1 Mapping 4 Internal IP 10.10.10.50 y
MNAT 1:1 Mapping 5 External IP 0.0.0.0
NAT 1:1 Mapping 5 Internal IP 0.0.0.0

£ How To Flash G...docx -~
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The stations now respond to requests from the external network. These stations can now be mapped into a PLC or
SCADA on the external network.

Administrator: Ch\Windows\system32\omd.exe

Microzoft Windows [Uerzion 6.1.760811]
Copyright <c? 2009 Microsoft Corporation. All rights reserved.

C:slzersskyhallping 192.168.1.12

122.168.1.12: hytez=32 time=4ms
1?2 .168.1.12: hytesz=32 time=Zms
122 .168.1.12: bhytez=32 time=Zmns
192 . 168.1.12: bytes=32 time=2m=z TTL=128

Ping statistics for 172.168.1.12:

Packet=z: Sent = 4. Received = 4, Lozt = @ (Bx loss),
Approximate round trip times in milli—seconds:

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

C:slsersskyhallping 192.168.1.13

Pinging 1922.168.1.13 with 32 hytes of data:c

Reply from 1922.168.1.13: bhytez=32 time=4mz TTL=128
Reply from 122.168.1.13: bhytez=32 time=2mz TTL=128
Reply from 1922.168.1.13: bhytez=32 time=2mz TTL=128
Reply from 1922.168.1.13: bhytes=32 time=2mz TTL=128

Ping statistics for 172.168.1.13:

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

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

Cislsersskyhall?ping 172.168.1.14

Pinging 192.168.1.14 with 32 hytes of datac
Reply from 192_168.1.14: hytes=32 time=4ms
Reply from 172.168.1.14: bhytes=32 time=Zms
Reply from 172.168.1.14: hytez=32 time=Zms
Reply from 1922.168.1.14: hytez=32 time=2mz TTL=128

Ping statistics for 172.168.1.14:

Packets: Sent = 4. Received = 4, Lost = 8@ (Bx loss>,.
Approximate round trip times in milli—seconds:

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

C:wUsersskyhall>ping 172.168.1.15

Pinging 192.168.1.15 with 32 hytes of data:

Reply from 1922.168.1.15: bhytes=32 time=4msz TTL=128
Reply from 1922.168.1.15: hytez=32 time=2mz TTL=128
Reply from 122.168.1.15: bhytez=32 time=2mz TTL=128
Reply from 1722.168.1.15: hytes=32 time=2Zmz TTL=128

Ping statistics for 192.168_.1.15:

Packets: Sent = 4. Received = 4, Lost = 8@ (Bx loss>,.
Approximate round trip times in milli—seconds:

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

C:slzersskyhall>
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