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About this manual

1.1 Documentation concept

This manual contains all information about the TURCK FGEN-product line in protection class IP67 with
multi-protocol function.

The following chapters contain:
the general technical data and station properties,
a description of the function and the assembly of the single devices in the product line,
a description of the stations' representation in the different Ethernet-protocols,

a description of the devices' handling in the different PLC-applications,

1-2 D301271 1013 - FGEN - multi protocol
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1.2 Description of symbols used

Warning

This sign can be found next to all notes that indicate a source of hazards. This can refer to
danger to personnel or damage to the system (hardware and software) and to the facility.

This sign means for the operator: work with extreme caution.

A
i

Attention
This sign can be found next to all notes that indicate a potential hazard.

This can refer to possible danger to personnel and damages to the system (hardware and
software) and to the facility.

Note

This sign can be found next to all general notes that supply important information about one
or more operating steps.

These specific notes are intended to make operation easier and avoid unnecessary work due
to incorrect operation.
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About this manual

1.3 General

Attention
Please read this section carefully. Safety aspects cannot be left to chance when dealing with
electrical equipment.

This manual includes all information necessary for the prescribed use of the FGEN-stations. It has been
specially conceived for personnel with the necessary qualifications.

1.3.1 Prescribed use

Warning
The devices described in this manual must be used only in applications prescribed in this

manual or in the respective technical descriptions, and only with certified components and
devices from third party manufacturers.

Appropriate transport, storage, deployment and mounting as well as careful operating and thorough
maintenance guarantee the trouble-free and safe operation of these devices.

1.3.2 Notes concerning planning/installation of this product

Warning
A All respective safety measures and accident protection guidelines must be considered

carefully and without exception.

14 D301271 1013 - FGEN - multi protocol
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14 List of revisions

In comparison to the previous manual edition, the following changes/ revisions have been made:

Table 1-1: Chapter Subject new changed
List of revisions
3 Web server - remote access/configuration (page 3-16) X
5 Changes in th technical data of module, page 5-2 X
6 Changes in th technical data of module, page 6-2 and page X
6-5
7 EtherNet/IP Communications Profile (page 7-2) X

Note
The publication of this manual renders all previous editions invalid.
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2 Multi-protocol functionality
2.1 General 2-2
2.1.1 Protocol dependent functions 2-2
- PROFINET 2-2
- EtherNet/IP™ 2-2
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Multi-protocol functionality

2.1 General

The compact I/O-stations of the product line FGEN combine the three Ethernet protocols EtherNet/IP™
Modbus TCP and PROFINET in one device.

A multi-protocol device can be operated without intervention of the user (which means, without
changes in the parameterization) in all of the three Ethernet protocols mentioned.

During the start-up after a power-on, the module runs in "snooping" mode and detects the Ethernet
protocol which requests a link connection by listening the traffic.

If a protocol is detected, the device automatically changes to the detected protocol and ignores the
telegrams of the other two.

2.1.1 Protocol dependent functions
PROFINET
Fast Start-UP (FSU)
Topology discovery
Address assignment via LLDP
EtherNet/IP™
QuickConnect (QC), see page 8-13
DLR (Device Level Ring)

2-2 D301271 1013 - FGEN - multi protocol
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FGEN - general technical properties

3.1 General

This chapter contains all information about the hardware of the FGEN-stations, the general technical
data as well as the connection possibilities, the addressing,etc..

Note
Station-specific information can be found in the single station descriptions within the
respective chapters of this manual.
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3.2 General information on FGEN

The FGEN product family offers the following approved features:
direct connection of up to 16 digital in- and outputs to an Ethernet-network
Protocols: EtherNet/IP™, Modbus TCP and PROFINET RT in one single device
channel-related short-circuit diagnosis of outputs and slot-related short-circuit diagnosis of inputs
Ethernet-connection with two 4-pole, d-coded M12 x 1 round connectors

integrated Ethernet-switch for building up a line-topology
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FGEN - general technical properties

3.3 General technical data

3.3.1 Technical data

Table 3-1:
Technical data
of the FGEN-
stations

3-4

Power supply

Operating voltage Ug (V1) 18 to 30 VDC
Load voltage U, (VO) 18 to 30 VDC
Internal current consumption (from Up) <200 mA
Connectors
Ethernet 2 x M12-female (OUT), 4-pole, D-coded

Power supply

FGEN-xxxx-5001

7/8" connector, 5-pole

FGEN-xxxx-4001

7/8" connector, 4-pole

Inputs / Outputs

M12 female, 5-pole

Isolation voltages

Ug, (Ug against U)) none
Ugry (supply voltage against Ethernet) 500V AC
Ugrpery (ETHT against ETH 2) 500V AC

Housing Fibre-glass reinforced Polyamide (PA6-GF30)
Size 60.4 x 220.5 x 27 mm (B x L x H)
Mounting via 4 through-holes, @ 4.4 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

IP67

Vibration test

to EN 60068-2-6, IEC 68-2-47

Shock test

acc. to EN 60068-2-27

EMC

acc.toEN61131-2

Temperature range

- operating

0°Cto55°C(32°Fto 131 °F)

- Storage and transport temperature range

-25°Cto 70°C(-13 °F to 158 °F)
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3.3.2 Dimension drawings
Figure 3-1:
Dimensions for
the FGEN- ; 2= ==
stations 07 L ! L‘(J
13 13
bt )
C3 C2 C1 Co C8
| 1o [#) [#] l@@) §
O oLJo oLJo O
60,4 42 )
(s s 8 5@ -
54
j
C7 C6 C5 C4 C9
210,5
220,5
3.3.3 LED-displays
Table 3-2: LED Display Meaning Remedy
Dimensions for ) )
the FGEN- ETHx green Link established,100 Mbps
stations green, flashing Ethernet traffic (100 Mbps)
yellow Link established,10 Mbps
yellow flashing Ethernet traffic (10 Mbps)
off No Ethernet link. Check the Ethernet-
connection.
Power off Ug; <18V DC Check the connected
operating voltage.
green Ugand U, in the operating range
red U <18V DC Check the load voltage.
Ix/Ox green 24V at input/ output
red Overcurrent at the output or at
the sensor supply
BUS green Active connection to a master -

green, flashing

ready for operation

red

IP address conflict or restore
mode

Check the IP-addresses in
the network or wait until the
device is ready.

red, flashing

Blink-/wink-command active

red/green

Autonegotiation and / or
waiting for DHCP- / BootP-
address assignment.

D301271 1013 - FGEN - multi protocol
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FGEN - general technical properties

3.4 Connection possibilities

3.4.1 Ethernet

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

Figure 3-2:

Pin assignment
oftheM12x 1-

female connec-
tors, 4-pole

Female connectors M12x 1

ETH1

o N A

4
C10

ETH2

_C
1=TD +(YE) 2

2=RD + (WH) ,£°
€090 5278 i 1 &09:

4 = RD - (BU) 7

C11

Ethernet-connection in QC-/FSU-applications

Note
Please observe the following for QuickConnect (QC)- and Fast Start-Up (FSU)-applications:

- do not use a crossover-cable
- ETH1 = connector for incoming Ethernet-line
- ETH2 = connector for outgoing Ethernet-line

3.4.2 Operating/load voltage

The power supply is realized via 7/8" connectors on the module.

These connectors are designed either 4- or 5-pole.

Figure 3-3:
Power supply

3-6

U, =voltage IN
U, = voltage OUT for supplying the next node

U,

(o))

Powel

@

7

]
/4

(o))

Note

The operation voltage (Ug) and the load voltage (U,) are fed and monitored separately. If the
voltage falls below the permissible voltage, the outputs are switched off.

U, can be switched off. In this case, the module still communicates and the inputs are still read
in.

In case of an undervoltage at U , the "POWER" LED changes from green to red. In case of an
undervoltage at Ug, the "POWER" LED is turned off.
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Voltage supply via 7/8"’, 5-pole (FGEN-xxxxx-5xx1)
Figure 3-4:
7/8” male and - < - |- GND <
female 3 1=GND, 3 3 = 3
! 2=GND 2=GND
5-pole 42 S2pe © 2 808 4 42 3=FE 2 808 N
5N=/'1 4=Ug 1 5 5=/ 1 4=Ug 1 5
5=U_ 5=U_
U, and Ug galvanically isolated. No galvanic isolation of U, and Ug at the
FGEN-XSG16-5001
Voltage supply via 7/8"’, 4-pole (FGEN-xxxxx-4xx1)
Figure 3-5:
7/8" male and - 1-UL < - iU <
female, 4-pole 1 3 2-Us 31 1 3 o_ UE 35\
28 %4 3=GND-B 43 92 24 3=GND 42
4 =GND-L o 4=GND
U, and U galvanically isolated. No galvanic isolation of U, and Ug at the

FGEN-XSG16-4001!

3.4.3 Analog inputs and outputs

The module is equipped throughout with metal M12 connectors for connection of the sensor/actuator

level.

Note
For the pin assignment of the M12-connectors, please refer to the wiring diagrams in the

station-specific chapters of this manual.

D301271 1013 - FGEN - multi protocol
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FGEN - general technical properties

3.5 Address assignment

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

Figure 3-6: 000: 192.168.1.254
Decimal rotary 9 0 1 S 9 01 1 - 254: static rotary
coding-switches 2 ® 218 : 2883 E)OH%E
for address "8 . AR = AYEP = - 500: PGM
setting 600: PGM-DHCP

x 100 x 10 X 1 900: F_Reset

Attention
The cover of the decimal rotary coding-switches must be closed by tightening the screw after
use.

The seal in the cover must not be damaged or slipped.
The protection class IP67 can only be guaranteed when the cover is closed correctly.

Note
After every change of the address-mode, a reset must be carried out.

3.5.1 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

The stations can be reset by the user to these default settings at any time.

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

3.5.2 Resetting the IP-address, switch position "000"

By 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 3-8)).

The I/O-ASSISTANT can, for example, communicate with the station in this switch position.

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

3-8 D301271 1013 - FGEN - multi protocol
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3.5.3 Address setting via the rotary-mode
switch position: 001 - 254

When using the rotary-mode, 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. 0 and 255 are reserved for broadcast messages in the subnet.

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

3.5.4 Address setting via the mode BootP
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 in the station’s EEPROM.

If the station is subsequently switched to rotary- or PGM-mode, the settings carried out via
BootP (IP address, subnet mask, etc) will be read 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.

D301271 1013 - FGEN - multi protocol 3-9



FGEN - general technical properties

3.5.5 Address setting via the mode DHCP
switch position: 400

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 DHCP-server,
are stored in the station’s EEPROM.

If the station is subsequently switched to rotary- or PGM-mode, the settings carried out via
BootP (IP address, subnet mask, etc) will be read 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 IP address to a client for a limited period of time. After this
time, or until the client explicitly relinquishes the address, the address can be re-assigned.

In "manual allocation”, a client's IP address is assigned by the network administrator, 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.

3.5.6 Address setting via mode PGM
switch position: 500
The PGM-mode enables access of the software I/0-ASSISTANT to the module’s network settings.

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

3-10 D301271 1013 - FGEN - multi protocol
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3.5.7 Addressing via mode PGM-DHCP
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 DCHP-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 (vie DCP), try an IP-
address-assignment.

3.5.8 F_Reset (Factory Reset)
switch position: 900

Setting 900 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.
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3.5.9 Addressing vial/O-ASSISTANT 3 (FDT/DTM)
The software-tool I/O-ASSISTANT enables direct access to the Ethernet-network via the Ethernet cable.
The IP address, as well as the subnet mask of the TURCK Ethernet stations, can be changed according
to the application by using the Busaddress Management function of the BL Service Ethernet interface
(TCP/IP) in the software I/O-ASSISTANT.
Figure 3-7:
BL Service MEACIvarE
Ethernet Fle Edit View Project Device Extras Window Help
ARN=A - B Ml o e =R s e N s A= AT
i Project I
Device tag 7
. HOSTPC :
Device for
All Devices
Device Device\Version
w BL Service Ethernet BL Service Ethernet 1.0.0 / 2007-06-12
¥ BL Service R5232 BL Service 1.0.0/ 2007-06-12
‘-:j HART Communication HART CodeWrights GmbH FDT 1.0.39 /2010-04-12
E] BL Service Ethernet Com DTM
[ oK ] [ Cancel ]
T a e
ZNONAME > | Administrator
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Figure 3-8:
Busaddress

File  Edit
management

Device tag

B 500 PW3 - PACTware

Wiews  Project  Device  Extras  Windo

w  Help

B HosTPC

iB1e & &

DB de DRW0 |(BE g8

Conneck

Disconneck

Load from device

Store to device

Parameter
Measured value
Simulation

Diagnostics

Display channels

Channels 3

Up-/Download-Manager

b 1

Print
Additional functions » Compare offline
Add device Compare online

Delete device

Set value

Properties <TCPJIP=EL Service Ethernet

Scan list

Identification

About,,

are

Busaddress management

Browser
HIMA Export
Accessory
Preset DTM TAG (address/tag)

boje3es aonag E

< i ] o DTM maintenance
[ s [ w0 PN Admiistrat| M trite device data to file
Flgure 3_9: g Device tupe BEL Service Ethernet UFrECE
SearChlng ‘&: Diescription BL Service over ethernet communication DTHW ]
network- | art
Nodes in the = -3 41'!{- | I} IPT | {1 | g | & Busaddress management
Busaddress Online available devices | A
management | IndustrialMet (192.168.1.15/255.255.255.0) v
A Search f nct'on Device type IP address Ethernet address
u 1
in the Busad-
dress manage-
ment

Plarned devices

Device type

Orline 1D | Busaddress

Designation ['Tag') Device shart name

[: Disconnected

’_lo Diata set

I O

Lo Jf

Cancel ] [ Apply J

Adminiskrator
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Note

The access of the IO-ASSISTANT to the station is only possible, if the station already has an IP-
address and if itis operated in switch position 500 = PGM or 600 = PGM-DHCP-mode (see also
Address assignment (page 3-8)).

Note

When using Windows XP as operating system, difficulties may occur with system-integrated
firewall.

It may inhibit the access of PACTware™ (I/O-ASSISTANT V3) to the Ethernet-network. In this
case, please adapt your firewall respectively or deactivate it.

Figure 3-10:
Specify IP
address
change

3-14

Device ype BL Service Ethernet TUrECI
Description BL Service over ethernet communication DTH
L= Industrial
| Au
)
B- @ & @« [ ipLiet |40 | & Busaddress management
Online available devices |
| IndustrialMet (192.168.1.15/255. 255, 255.0) - |
| Device type | Online 1D [ IP address | Netmask | Gateway |Ethemet addiess | Mode |
72 Unknown 0 1592168119169 255.255.0.0 1921681.252  00:07:46:00:04:48  DHCP
BL20-G'W-EN-IP 1118110 192.168.1.99 2552562550 19216811 00:07:46:00:0F:C&  ROTARY u
2 Unknown 0 15921682501 255.2585.0.0 1921681.252  00:07:46:00:08:04  BOOTP
2 Unknown 1361291.264 2862852550 13612911 00:07:46:FF:04FD ERR
G 0 : 25 5.0 |19 1.1 00: E:FF
2 Unknown 1592168250254 255, 192168.119.252  00:07:33:06:61:23

Flanned devices

Device ype Online D | Busaddress Dresignation ['T ag'] Device short name

[ QK ] [ Cancel ] [ Apply

[ Dizconnected ’_ | G Data zet ’_ ’_ ’_ ’_ | |
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3.5.10 Addressing via PGM-DHCP

The device's network settings can be changed under "Network Configuration" only by users having
administrator rights.

Further information concerning the web server of the FGEN-devices and it's use can be found under
Web server - remote access/configuration (page 3-16).

Note

The access of the |O-ASSISTANT to the station is only possible, if the station already has an IP-
address and if it is operated in switch position 500 = PGM or 600 = PGM-DHCP-mode (see also
Address assignment (page 3-8)).

Figure 3-11: -
9 {= Network Configuration, - Windows Internet Explorer
. B P
Web server with —
Network @ A |" 192.168.1.107 B+ x| | P
Configuration Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 7
f\? Favariten i,};
™7 Mebwork Configuration & - B =1 Qé; ~ Seite = Sicherheit = Extras - l@lv »
FGEN-XSG16-5001
Embedded Website of FGEN Block I/0 Module SRR Ea
dmin-user@192.168.1.47 [Logout] Industial B
Network Configuration >
Home i
Network Configuration Network Settings
Station Configuration
Station Diagng_ostics IP Address 192.168.1.107
Eit:lfsrnet Statistics Netmask 955 955 9550
Change Admin Password Default Gateway _
X5G16 Parameters 19216811
MAC Address 00:07:46:ff:ab:ff
LLDP MAC Address 1 00:07:46:ff:ac:00
LLDP MAC Address 2 00:07:46:ff:ac:01

For comments or questions, please email TURCK Support
URL http://www.turck.com * Revision V1.0.0.0

& Internet Gy Hi00% v

3.6 SET-button

Pushing the SET-button causes a device-restart.

3.7 Device configuration files

The actual device configuration files for the stations can be downloaded from the TURCK-home page
www.turck.com.
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3.8 Web server - remote access/configuration

Note

When working with the webserver of the module, it should be assured, that the browser
always reloads the HTML-pages from the module’s webserver (forced reload). The data
should not be loaded from the browser’s cache memory.

This guarantees that the data to be shown are always acutal (module type, module status
etc.).

Short-cuts for browser:

Internet Explorer: Shift + F5

Mozilla Firefox:  Ctrl + F5

Figure 3-12: {= Home - Windows Internet Explorer
Web server of 192.168.1.107
the FGEN-
station ] e
¢ Favoriten | 55 . ! M
E— B - B Y p= v Seite + Sicherheit »  Extras = IZ@W »
FGEN-XSG16-5001 =
Embedded Website of FGEN Block I/0 Module o
Password [Login] e
Home >
Home
Station Diagnostics Station Information
Eit:ssrnet Statistics Type FGEN-X5G16-5001
Identificaton Number 6825421
Firmware Revision Vv3.1.0.0
Bootloader Revision V7.0.0.0
EtherNet/IP Revision v2.4.1.0
PROFINET Revision V1.0.0.0
Modbus TCP Revision V1.2.0.0
Rotary Switch Mode PGM DHCP
PROFINET Station Name turck-fgen-107
Network Settings
IP Address 192.168.1.107
Netmask 255.255.255.0
Default Gateway 192.168.1.1
MAC Address 00:07:46:ff:ab:ff
LLDP MAC Address 1 00:07:486:ff:ac:00
LLDP MAC Address 2 00:07:46:ff:ac:01
EtherNet/IP Status
Network topology Linear
DLR State Normal
QuickConnect Disabled
v
Fertig € mtermet s -| ®io0% -

3.8.1 IP address
Open the web server by entering the device's IP-address in your web browser.

IF no IP-address is assigned to the device (DHCP-, BootP-server etc.), then the web server can be opened
using the default IP-address 192.168.1.254.
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3.8.2 Accessrights
Without administrator rights, data as general product data and diagnosis data are read only.

In order to achieve administrator rights, please log-on to the web server, see Login / password (page
3-17).

3.8.3 Login/password
Login to the web server by using the default-password "password".

The default-password can be changed by the administrator at every time under Change Admin
Password (page 3-20).

Note
A reset of the device to the default-settings using the switch position
900 "F_Reset" also causes a reset of the password to "password".

Figure 3-13: = Home - Windows Internet Explorer,
Web server 192,168.1.107
"Home"screen
fg Favoriten 7:.5 - £] =
= Home f;} A S| Y| pemny v Sejte = Sicherheit +  Extras = IZ@W 2
FGEN-XSG16-5001 oo 2
Embedded Website of FGEN Block I/0 Module - -
Password [Login] | eyl
Home >
Home
Station Diagnostics Station Information
Eth t Statisti
Linfsme atistics Type FGEN-XSG16-5001
Identificaton Number 5825421
Firmware Revision V3.1.0.0
Bootloader Revision V7.0.0.0
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3.8.4 Network Configuration

On the "Network Configuration"-page, network-relevant settings can be changed.

Figure 3-14:

= Network Configuration, - Windows Internet Explorer

Web server

B

eJv |7 192.168.1.107 v | B [#2 | x| | P
"Network > _ ; :
. . . Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 7
Configuration - :
7.p Favariten =
= Netwaork Configuration fiv B) 0 o v Sste~ Sicherheit - Extras - @+
FGEN-XSG16-5001
Embedded Website of FGEN Block I/O Module UG
admin-user@192.168.1.47 [Logout] Industial B
Network Configuration >
Network Settings
dLiQ o]
Station Diagnostics IP Address 192.168.1.107
Ethernet Statistics Netmask _
D 255.265.255.0
Change Admin Password Default Gateway _
X5G16 Parameters 19216811
MAC Address 00:07:46:ff:ab:ff
LLDP MAC Address 1 00:07:46:ff:ac:00
LLDP MAC Address 2 00:07:46:ff:ac:01
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3.8.5 Station Configuration

The "Station Configuration"-page serves for parameterizing the device's fieldbus interface.

Figure 3-15: {= Station Configuration, - Windows Internet Explorer [ZI[EI[XI
Web server @.\-_ ) |" 192.168.1.107 v | B [#2 | x| | P | L2
"Station  ——— ; :
. . . Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 7
Configuration - :
7.p Favariten =
" Skation Configuration G- 8 =] e v Seite - Sicherheit + Extras - (@)~ 2
FGEN-XSG16-5001 e
Embedded Website of FGEN Block I/0 Module SRR Ea
dmin-user@192.168.1.47 [Logout] Ingusis! L
Station Configuration >
Protocols
NOTE: A check mark next to a protocol means it is disabled.
dLid
Ethernet Statistics
Links EtherMet/IP 0
Change Admin Password db
¥SG16 Parameters Modbus TCP |
PROFINET O
Web Server O
EtherNet/IP Configuration
GW Control Word Enabled 13
GW Status Word Enabled
Scheduled Diagnostics Enabled
Summarized Diagnostics Disablad
| Reboot || Reset to Factory Defaults
b
< | =
Fertig & Internet Gy Hi00% v

3.8.6 Station Diagnostics

Diagnostic messages of the device are displayed on the "Station Diagnostics"-page.

3.8.7 Ethernet Statistics

The page "Ethernet Statistics" shows information like the port-status, telegram and error counters etc.
The page can above all be useful for analyzing network problems.

3.8.8 Links
This page contains for example a link to the product page on the TURCK-homepage.
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3.8.9 Change Admin Password

Please define an individual password for administrator rights.

Default-password: ,password”

Note

A reset of the device to the default-settings using the switch position
900 "F_Reset" also causes a reset of the password to "password".

Figure 3-16:
Change Admin
Password

3-20

& Change Admin Password - Windows Internet Explorer,

@.\-_ ) |" 192.168.1.107 v | B [#2 | x| | P |P

Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 7

{I Favoriten {.3

3

*= Change Admin Password & = r__J = | Qé; + Sejte + Sicherheit = Extras = l@lv

FGEN-XSG16-5001

Embedded Website of FGEN Block I/O Module UG
dmin-user@192.168.1.47 [Logout] Indusirial L

Change Admin P; d >

Home

Network Configuration Change Administrator Password

Station Configuration
Station Diagnostics
Ethernet Statistics
Links

Change Admin Password | Old password: I:I

X5G16 Parameters

This form allows you to setup your own passwaord for your station. If you alter the de
there's no way to recover the password except sending it to the TURCK service.

For comments or questions, please email TURCK Support
URL http://www.turck.com * Revision V1.0.0.0

| *

|

[& € mnternet Gy Hi00% v
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3.8.10 Parameters

The "Parameters"-page is used to parameterize the station's I/O-channels.
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F’gure 3-17: {= XSG16 > Parameters - Windows Internet Explorer,
Web server @.\-_ ) |" 192.168.1.107 v | B [#2 | x| | P | L2
"Parameters"  ——— ; .
Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 7
{I Favariten {.3
"7 ¥5G16 > Parameters & - B = Qé; v Seite » Sicherheit = Extras - l@lv 2
FGEN-XSG16-5001 e
Embedded Website of FGEN Block I/O Module UG
dmin-user@192.168.1.47 [Logout] fcaatricl
X5G16 > Parameters >
Home
Network Configuration X5G16 Parameters
Station Configuration .
Station Diagnostics Input Inversion - Channel 0 O
Eit:lfsrnet Statistics Input Inversion - Channel 1 O
0 £ 2 assword Input Inversion - Channel 2 0
I XS5G16 Parameters
Input Inversion - Channel 2 O
Input Inversion - Channel 4 O
Input Inversion - Channel 5 O 0
Input Inversion - Channel &6 O
Input Inversion - Channel 7 O
Input Inversion - Channel 8 O
Input Inversion - Channel 9 O
Input Inversion - Channel 10 O
Input Inversion - Channel 11 O
Input Inversion - Channel 12 O
Input Inversion - Channel 13 O
Input Inversion - Channel 14 O
Input Inversion - Channel 15 O
Disable Automatic Recovery on Output - Channel 0 O
Disable Automatic Recovery on Output - Channel 1 O
Disable Automatic Recovery on Output - Channel 2 O
Nisahle Automatic Recovery on Outnut - Channel 3 — v
Fertig & Internet Gy Hi00% v
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3.9 Status and Control Word of the FGEN-stations

The Status as well as the Control Word are mapped into the station's process data.

EtherNet/IP™
In EtherNet/IP™, the mapping can be disabled, see Gateway Class (VSC 100), GW Status register
(page 7-30) and GW Control Register (page 7-30).

Modbus TCP
— see Register 100Ch: "Station status" (page 9-16)

PROFINET
— see PROFINET-Error Codes (page 11-4)

3.9.1 Status Word

Byte | Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Status 0 U ) ) ) i i i Diag
L Warn

1 - FCE - - CFG coM Ug -

Meaning of the status bits

Table 3-3: Name Meaning
Meaning of the
status bits

DiagWarn ~ Summarized diagnosis of the device. At least 1 channel sends diagnostics.

U, Load voltage not within the permissible range (18 to 30 V)
Ug System voltage not within the permissible range (18 to 30 V)
CcOM I/0 Communication Lost Error

No Communication on the module bus.

CFG I/0 CfgModified Error
The I/0-configuration has be changed and is no longer compatible.

FCE Force Mode Active Error
The Force Mode is activated, which means, the actual output values may no match the
ones defined and sent by the field bus.

3.9.2 Control Word

The Control Word has no function at the moment, it is reserves for further use.
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4.1 FGEN-IM16-x001

The station offers 16 digital inputs for 3-wire pnp sensors.

4.1.1 Technical data

Table 4-1: Type designation FGEN-IM16-x001
Technical data -

FGEN-IM16- Number of channels (16) 3-wire pnp-sensors
x0001

Supply (via Ug)

18...30 VDC from operating voltage

Supply current

< 120 mA per connector, short-circuit protected

Switching threshold OFF/ON

2mA/4mA

Low level signal voltage

-3to 5 VDC (EN 61131-2, type 1 and 3)

High level signal voltage

11to 30 VDC (EN 61131-2, type 1 and 3)

Max. input current 6 mA
Switch-on delay 2.5ms
Switching frequency <500 Hz

Potential isolation

galvanic isolation against U, and Ethernet

Note
ﬂ General technical data for the products of the FGEN-product line can be found in chapter 3.

4.1.2 Wiring diagrams
Ethernet
— Ethernet (page 3-6)

Power supply
— Operating/load voltage (page 3-6)
Input M12x1
Figure 4-1: 3BU-
Wiring diagram, L
input M12x1 5P 4BKJ
1 BN +
2WHT
3BU- [
< C0..C7
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4.1.3 Parameters

Table 4-2: Parameter name Value Description
Parameters
A default Digital input 0=normal A
setting (Inv. DIx) ) . .
1 =inverted Inverts the digital input signal.

Further information about the parameter data mapping can be found in the fieldbus specific chapters.
EtherNet/IP™: chapter 7.4.4, Digital Versatile Module Class (VSC117) (page 7-34) ff.
Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.4, Parameters (page 11-5)

4.1.4 Diagnostic message of 1/0-channels

Table 4-3: Diagnostics Description
Diagnostic
messages
SCSx Short circuit at sensor supply of the respective channel

Further information about the diagnostic data mapping can be found in the fieldbus specific chapters.
EtherNet/IP™: chapter 7.4.4, Process Data Class (VSC102) (page 7-31)
Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.3, PROFINET-Error Codes (page 11-4)
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5.1 FGEN-OM16-x001

The station offers 16 digital inputs for DC actuators.

5.1.1 Technical data

Table 5-1: Type designation FGEN-OM16-x001

Technical data

FGEN-OM16- Number of channels (16) DC actuators

X001 Output voltage 18...30 V DC from load voltage
Output current per channel 2.0 A, short-circuit proof
Load type resistive, inductive, lamp load
Simultaneity factor 0.25 for complete module,

1x2Aor2x1A perconnector,
but only max. 9 A total current per module

Potential isolation galvanic isolation against Uy and Ethernet

Note
ﬂ General technical data for the products of the FGEN-product line can be found in chapter 3.

5.1.2 Wiring diagrams
Ethernet
— Ethernet (page 3-6)

Power supply
— Operating/load voltage (page 3-6)
Input M12x1

Figure 5-1:

Wiring diagram,

output M12x1
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Table 5-2: Parameter name Value Description
Parameters
A default Output on 0 = activated A The output switches on automatically after an overload.
setting overcurrent - — )
(SROX) 1 = deactivated The output is switched-off after an overload until a new set-

command is given (fall and rise).

Further information about the parameters can be found in the fieldbus specific chapters.

EtherNet/IP™: chapter 7.4.4, Digital Versatile Module Class (VSC117) (page 7-34) ff.

Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.4, Parameters (page 11-5)

5.1.4 Diagnostic messages

Table 5-3: Diagnostics Description
Diagnostic
messages
SCOx Short circuit at output of the respective channel

Further information about the diagnostic data mapping can be found in the fieldbus specific chapters.

EtherNet/IP™: chapter 7.4.3, Process Data Class (VSC102) (page 7-31) ff.

Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.3, PROFINET-Error Codes (page 11-4)
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Digital in-/outputs FGEN-IOM88-x001, FGEN-XSG16-x001

6.1 FGEN-IOM88-x001

The station offers 8 digital inputs for 3-wire pnp sensors and 8 digital outputs for DC actuators.

6.1.1 Technical data

Table 6-1: Designation

FGEN-IOM88-x001

Technical data
FGEN-IOMg8- ~ Inputs

(8) 3-wire pnp-sensors

X001 Supply (via Ug) 18...30 V DC from operating voltage
Supply current < 120 mA per connector, short-circuit protected
Switching threshold OFF/ON 2mA/4mA
Low level signal voltage -3to 5 VDC (EN 61131-2, type 1 and 3)
High level signal voltage 11to 30 VDC (EN 61131-2, type 1 and 3)
Max. input current 6 mA
Switch-on delay 2.5ms
Switching frequency <500 Hz
Potential isolation galvanic isolation against U, and Ethernet
Outputs (8) DC actuators
Output voltage 18...30 V DC from load voltage
Output current per channel 2.0 A, short-circuit proof
Load type resistive, inductive, lamp load
Simultaneity factor 0.25 for complete module,
1x2Aor2x1A perconnector,
but only max. 9 A total current per module
Potential isolation galvanic isolation against Ug and Ethernet
Note
ﬂ General technical data for the products of the FGEN-product line can be found in chapter 3.
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Figure 6-1:
Wiring diagram
inputM12x 1

3BU -

5 PE ABKT
@ 1 BN +
¥ OWHT

3BU- [

< co..C3

Figure 6-2:
Wiring diagram
outputMi12x 1

6.1.3 Parameters
Table 6-2: Parameter name Value Description
Parameters
A default Digital input 0=normal A
setting (Inv. DIx) X — X
1 =inverted Inverts the digital input signal.
Output on 0 = activated A The output switches on automatically after an overload.
overcurrent
(SROX) 1 = deactivated The output is manually switched-off after an overload.until

a new set-command is given (rise and fall).

Further information about the parameter data mapping can be found in the fieldbus specific chapters.

EtherNet/IP™: chapter 7.4.4, Digital Versatile Module Class (VSC117) (page 7-34) ff.

Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.4, Parameters (page 11-5)
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6.1.4 Diagnostic messages

Table 6-3: Diagnostics Description

Diagnostic

messages
SCSx Short circuit at sensor supply of the respective channel
SCOx Short circuit at output of the respective channel

Further information about the diagnostic data mapping can be found in the fieldbus specific chapters.
EtherNet/IP™: chapter 7.3.3, Process data mapping FGEN-IM16-x001 (page 7-11) ff.
Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.3, PROFINET-Error Codes (page 11-4)
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The station is equipped with 16 channels, which can be configured individually, depending on the
specific application requirements. Up to sixteen 3 wire pnp sensors or sixteen DC actuators with a
maximum output current of 1.4 A per output can be connected.

6.2.1 Technical data

Table 6-4: Designation FGEN-XSG16-x001
Technical data

FGEN-XSGi16-  |nputs (16) 3-wire pnp-sensors
x00x

Supply (via Ug)

18 ...30 V DC from operating voltage

Supply current

< 120 mA per connector, short-circuit protected

Switching threshold OFF/ON

2mA/4mA

Low level signal voltage

-3to 5 VDC (EN 61131-2, type 1 and 3)

High level signal voltage

11to30VDC(EN 61131-2, type 1 and 3)

Max. input current 6 mA
Switch-on delay 2.5ms
Switching frequency <500 Hz

Potential isolation

galvanic isolation against U, and Ethernet

Outputs

(16) DC actuators

Output voltage

18...30 V DC from load voltage

Output current per channel

2.0 A, short-circuit proof

Load type

resistive, inductive, lamp load

Simultaneity factor

0.25 for complete module,
1x2Aor2x1A perconnector,
but only max. 9 A total current per module

Potential isolation

galvanic isolation against Uy and Ethernet

Note
ﬂ General technical data for the products of the FGEN-product line can be found in chapter 3.
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Digital in-/outputs FGEN-IOM88-x001, FGEN-XSG16-x001

6.2.2 Wiring diagrams
Ethernet
— Ethernet (page 3-6)
Power supply
— Operating/load voltage (page 3-6)
Figure 6-3: Connection of 2 actuators:
Wiring 5 PE 4BK +
diagrams
; L X
2 WH +
3BU - X
\ 4
Connection of 2 sensors:
3BU -
5PE 4 BKT L <U>
1 BN+
2 WH T <U>
3BU- [
Combination of sensor and actuator:
3 () BU
5 4 (I BK L
PE P
1 (+) BN
¢
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6.2.3 Parameters

Industrial
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Table 6-5: Parameter name Value Description

Parameters

A default Digital input 0=normal A

setting (Inv. DI) - . -
1 =inverted Inverts the digital input signal.
Output on 0 = activated A The output switches on automatically after an overload.
overcurrent - - - -
(SROX) 1 = deactivated The output is manually switched-off after an overload.until
a new set-command is given (rise and fall).

output 0 = deactivated

1 =activated A

Further information about the parameter data mapping can be found in the fieldbus specific chapters.
EtherNet/IP™: chapter 7.3.3, Process data mapping FGEN-XSG16-x001 (page 7-17) ff.
Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.4, Parameters (page 11-5)
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Digital in-/outputs FGEN-IOM88-x001, FGEN-XSG16-x001

6.2.4 Diagnostic messages

Table 6-6: Diagnostics Description

Diagnostic

messages
SCSx Short circuit at sensor supply of the respective channel
SCOx Short circuit at output of the respective channel

Further information about the diagnostic data mapping can be found in the fieldbus specific chapters.
EtherNet/IP™: chapter 7.3.3, Process data mapping FGEN-IM16-x001 (page 7-11) ff.
Modbus TCP: chapter 9.3.2, Register mapping of the FGEN-stations (page 9-11) ff.
PROFINET: chapter 11.3, PROFINET-Error Codes (page 11-4)
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71

7.1.1

7.1.2

71.3

7-2

EtherNet/IP Communications Profile

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 I/O
Messages or Explicit Messages.

1/0 Messages

I/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-priority 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.

Communications profile of FGEN

FGEN behaves as an EtherNet/IP Server in the network; the scanner of the higher-level controller
operates as a EtherNet/IP Client.

The following EtherNet/IP communications types are supported:
Unicast
Multicast
Cyclic Connection
Unconnected (UCMM) Explicit Messaging
Connected Explicit Messaging
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.
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COS 1/0 Connection

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

Cyclic 1/0 Connection
Messages are triggered time-controlled in Cyclic I/0 connections by means of a time generator.
UCMM

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

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

Itis 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. Receiving nodes
decode this key to know whether they must accept the data or not.
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7.2 QC - QuickConnect

7.2.1 General

QuickConnect enables a PLC to build up connections to EtherNet/IP™-nodes in less than 300 ms after
switching-on the power supply for the EtherNet/IP™-network. This fast start up of devices is above all
necessary for robotic tool changes for example in the automobile industry.

Note
ﬂ For correct cabling with FGEN in QC-applications, see Ethernet-connection in QC-/FSU-
applications (page 3-6).

7.2.2 QuickConnectin FGEN
TURCK FGEN-stations support QuickConnect.
QuickConnect is activated:

via the configuration data in the PLC-program per
Assembly Class 0x04, Configuration Assembly 106, bit 9 =1
(see also chapter 8, Activating QuickConnect (page 8-13)

or

via Class Instance Attribute in
TCP/IP Interface Object (0XF5), instance 1, attribute 12 (0xCO0)

Note
Activating the QuickConnect-function leads to the automatical setting of all necessary port-

properties:

Autonegotiation = deactivated
transmission speed = 100BaseT
Duplex = full duplex
Topology = linear
AutoMDIX = deactivated
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QuickConnect via Configuration Assembly

The Configuration Assembly is part of the Assembly Class of the device and is defined during the
station's configuration in the RS Logix-software by Rockwell Automation.

Figure 7-1: M Module Properties: FGEN (ETHERNET-MODULE 1.1)
Conflguratlon General Eonnection] Modulelnfo]
Assembly Type: ETHERNET-MODULE Generic Ethemet Module
Wendor: Allen-Bradley
Parent: FGEM
Mame: |><SG1 5 Connection Parameters
Aszzembly .
Description: Instance: Size:
Input: 103 5 1 (1Ebit
Dutput: 104 2 = nesiy
Comm Farmat: | J ) . o = .
- Configuration: 14 :I. 8-bit
Address / Host Mame = =i (A
O+ |Phddess: | 192 . 168 . 1 107
" Host Mame:
Statuz: Offline 0K | Cancel | | Help

Note

ﬂ Further information about the configuration of FGEN-stations in the Rockwell software
RS Logix can be found in chapter 8, Application example: FGEN for EtherNet/IP™ with
Allen Bradley PLC and RS Logix 5000.

Quick Connect via Class Instance Attribute

Activate QuickConnect via Class Instance Attribute using the following setting:

Class Instance Attribute | Value
245 1 12 0: disabled (default)
(OxF5) (0x01) (0x0CQ) 1: enabled
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7.3 Classes and Instances of the EtherNet/IP™-stations

7.3.1 EtherNet/IP™ Standard Classes

The FGEN stations support the following EtherNet/IP™ Standard Classes in accordance with the CIP
specification.

Table 7-1: Class Code Object name
EtherNet/IP™
Standard Classes 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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7.3.2 Identity Object (0x01)
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The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 2.1
by ODVA & ControlNet International Ltd. and adapted to FGEN.

Class Attributes

Table 7-2: Attr.No.  Attribute name Get/ Type Value
Class Attributes Set

1(0x01) REVISION G UINT 1

2 (0x02) MAX OBJECT INSTANCE G UINT 1

6 (0x06) MAX CLASS ATTRIBUTE G UINT 7

7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 7

Instance attributes

Table 7-3: Attr. No.  Attribute name Get/ Type Description
Instance Set
attributes
1(0x01) VENDOR G UINT Contains the vendor ID.
TURCK =48
2 (0x02) PRODUCT TYPE G UINT Indicates the general type of product.
Communications Adapter
124, = 0x0C
3 (0x03) PRODUCT CODE G UINT Identifies a particular product within a device
type.
Default: 27247 ;. = 6A6F
4 (0x04) REVISION G STRUCT Revision of the item the Identity Object is
OF: representing.
Major Minor USINT 0x01
USINT  0x06
5 (0x05) DEVICE STATUS G WORD  See Table 7-4: Device Status
6 (0x06) SERIAL NUMBER G UDINT  Contains the ident-no. of the product (3 last
bytes of the MAC-ID).
7 (0x07) PRODUCT NAME G STRUCT e.g.
OF: FGEN-XSG16-5001
LENGTH
NAME USINT
STRING

(13]
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Device Status
Table 7-4: Bit Name Definition
Device Status
Oto1 reserved Default=0
2 Configured TRUE=1
— The application of the device has been configured
(# default-settings).
3 reserved Default =0
4t07 Extended Device 0011 =no I/O connection established
Status 0110 = At least one I/O connection in run mode
0111 = At least one I/O connection established, all in IDLE
mode
All other settings = reserved
8to 15 reserved Default=0
Common services
Table 7-5: Service code Class Instance Service name

Common services

01 (0x01) yes yes Get_Attribute_All
Returns a predefined list of the object’s attributes.
05 (0x05) no yes Reset
Starts the reset service for the device.
14 (OxOE) yes yes Get_Attribute_Single
Returns the contents of a specified attribute.
16 (0x10) no no Set_Attribute_Single

Modifies a single attribute.

7-8
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7.3.3 Assembly Object (0x04)

Assembly Objects bind attributes of multiple objects to allow data to or from each object to be sent or
received over a single connection.

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 2.1
by ODVA & ControlNet International Ltd. and adapted to FGEN.

Class attributes
Table 7-6: Attr.No.  Attribute name Get/ Type Value
Class attributes Set
1 (0x01) REVISION G UINT 2
2 (0x02) MAX OBJECT INSTANCE G UINT 104
Instance attributes
Table 7-7: Attr. No.  Attribute name Get/ Type Description
Instance Set
attributes
3 (0x03) DATA S ARRAY OF
BYTE
4 (0x04) SIZE G UINT UINT Number of bytes in attr. 3
256 or variable
Common services
Table 7-8: Service code Class Instance Service name
Common services
01 (0x01) yes yes Get_Attribute_All
14 (0OxOE) no yes Get_Attribute_Single

Configuration Assembly
Instance 106
14 byte configuration data

Byte 9, bit 1 is used to activate QuickConnect in the station (see also QuickConnect via Configuration
Assembly (page 7-5)).
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Process data instances

Instance 101

Contains the station’s input data (static length 256 bytes).
2 Bytes status information (see page 3-22)

+ process data

Instance 102

Contains the station’s output data (static length 256 bytes).
2 Bytes Control data (mapped, but not defined)

+ process data

Instance 103 und Instance 104

In- and output assembly instances with variable assembly sizes. The assembly size is pre-calculated to
support the stations I/O-configuration, enabled diagnostics, etc.

input assembly instance: 103
output assembly instance: 104

The effective size of the Assembly Instance can be determined using the Assembly Object (instance
0x67, attribute 0x04) and can be from 2 to 496 bytes large.
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Process data mapping FGEN-IM16-x001
No diagnostic message,
Status- and control-word can be deactivated, see page 3-22.
IN= 4 Byte
OUT=  2Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 ) . ) ) ) ) ) Diag
Warn
1 - FCE - - CFG coM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DIo
C3P2 C3P4 CcoP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 C6P2 C6P4 C5P2 C5P4 C4P2 C4P4
ouT Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 Control word (MSB)
1 Control word (LSB)
— Meaning of Process data bits (page 7-20)
Summarized diagnostics activated, see page 7-36
IN= 6 Byte
OUT= 2Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 i ) i i i i i Diag
Warn
1 - FCE - - CFG CcoM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DIo
C3P2 C3P4 CcoP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 Cc6P2 Cc6P4 C5P2 C5P4 C4P2 C4P4
Diagnos | 4 - - - - - - - 1/0 Diag
tics 5 i _ j j i i j _
ouT Byte | Bit?7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control | 0O Control word (MSB)
1 Control word (LSB)

— Meaning of Process data bits (page 7-20)
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Manufacturer specific (scheduled diagnostics) activated, see page 7-36

IN= 8 Byte
OUT=  2Byte
IN Byte | Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
Status 0 i ) ) ) i i i Diag
Warn
1 - FCE - - CFG COM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DIO
C3P2 C3P4 COP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DI5 D4 DI3 DI12 DI11 DIN0 DI9 DI8
C7P2 C7P4 Cc6P2 C6P4 C5P2 C5P4 C4P2 C4P4
Diagnos | 4 - - - - - - - I/0 Diag
tics 5 ) ) Sched ) ) ) ) )
Diag
6 SCS7 SCS6 SCS5 SCS4 SCS3 SCS2 SCS1 SCSO
7 - - - - - - - -
ouT Byte | Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Control | 0O Control word (MSB)
1 Control word (LSB)

— Meaning of Process data bits (page 7-20)
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Process data mapping FGEN-OM16-x001
No diagnostic message,
Status- and control-word can be deactivated, see page 3-22.
IN= 2 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U ) ) ) ) ) ) Diag
L Warn
1 - FCE - - CFG coOM Ug -
ouT Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control |0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CcoP2 CopP4
3 DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
C7P2 C7P4 Cc6P2 Cc6P4 C5P2 C5P4 C4P2 C4P4
— Meaning of Process data bits (page 7-20)
Summarized diagnostics activated, see page 7-36
IN= 4 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U ) i i i ) ) Diag
L Warn
1 - FCE - - CFG CcoM Ug -
Diagnos - - - - - - - I/0 Diag
tics _ _ i i i _ _ _
ouT Byte | Bit?7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
C7P2 C7P4 c6P2 Cc6P4 C5P2 C5P4 C4P2 C4P4
— Meaning of Process data bits (page 7-20)
7-13
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Manufacturer specific (scheduled diagnostics) activated, see page 7-36

IN= 8 Byte
OUT=  4Byte
IN Byte | Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
Status 0 U, ) ) ) i i i Diag
Warn
1 - FCE - - CFG COM Ug -
Diagnos | 2 - - - - - - - I/0 Diag
tics 3 i ) Sched ) i i i )
Diag
4 - - - - - - - -
5 SCO7 SCO6 SCO5 SCO4 SCO3 SCO2 SCO1 SCO0
6 SCO15 | SCO14 | SCO13 | SCO12 | SCO11 | SCO10 | SCO9 SCO8
7 - - - - - - - -
ouT Byte | Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
Control |0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO8
C7pP2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4

— Meaning of Process data bits (page 7-20)
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Process data mapping FGEN-IOM88-x001
No diagnostic message,
Status- and control-word can be deactivated, see page 3-22.
IN= 4 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U ) ) ) ) ) ) Diag
L Warn
1 - FCE - - CFG CcoM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DIo
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 - - - - - - - -
ouT Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CcoP2 CoP4
3 - - - - - - - -

— Meaning of Process data bits (page 7-20)

Summarized diagnostics activated, see page 7-36

IN= 6 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U, ) i i i ) ) Diag
Warn
1 - FCE - - CFG COM Ug -
Inputs 2 D17 Dl6 DI5 Dl4 DI3 DI2 DI1 COP2 (D][0]
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP4
Diagnos | 4 - - - - - - - I/0 Diag
tics 5 _ _ . - - R - -
ouT Byte | Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP2 COP4
3 - - - - - - - -

— Meaning of Process data bits (page 7-20)
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Manufacturer specific (scheduled diagnostics) activated, see page 7-36

IN= 8 Byte
OUT=  4Byte
IN Byte | Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
Status 0 U, ) ) ) i i i Diag
Warn
1 - FCE - - CFG COM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI1 COP2 DIO
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP4
Diagnos | 3 - - - - - - - -
tics 4 _ R - - - - - I/0 Diag
i ) Sched i i i i )
Diag
6 - - - - SCS3 SCS2 SCS1 SCSO
7 SCO7 SCO6 SCO5 SCO4 SCO3 SCO2 SCO1 SCO0
ouT Byte | Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DO0
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP2 CoP4
3 - - - - - - - -

— Meaning of Process data bits (page 7-20)
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Process data mapping FGEN-XSG16-x001
No diagnostic message,
Status- and control-word can be deactivated, see page 3-22.
IN= 4 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U ) ) ) ) ) ) Diag
L Warn
1 - FCE - - CFG coOM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DIo
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 CoP2 CoP2 C6P4 C5P2 C5P4 C4P2 C3P4
ouT Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CcoP2 CoP4
3 DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
c7P2 C7P4 c6P2 Cc6P4 C5P2 C5P4 C4P2 C4P4
— Meaning of Process data bits (page 7-20)
7-17
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Summarized diagnostics activated, see page 7-36

IN= 6 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Status 0 U ) ) ) i i i Diag
L Warn
1 - FCE - - CFG COM Ug -
Inputs 2 D17 Dl6 DI5 Dl4 DI3 DI2 DI1 COP2 DIO
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP4
3 DI15 DI14 DI13 DI12 DI11 DI10 DI9 C4P2 DI8
C7P2 coP2 Ccop2 Cce6P4 C5P2 C5P4 C3P4
Diagnos | 4 - - - - - - - I/0 Diag
tics 5 _ _ _ _ _ i i _
ouT Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 coP2 CoP4
3 DO15 DO14 D013 D012 DO11 DO10 D09 DO8
C7P2 C7P4 C6P2 C6P4 C5P2 C5P4 C4P2 C4P4

— Meaning of Process data bits (page 7-20)
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Manufacturer specific (scheduled diagnostics) activated, see page 7-36
IN= 10 Byte
OUT=  4Byte
IN Byte | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status 0 U, ) i i i ) ) Diag
Warn
1 - FCE - - CFG CcoM Ug -
Inputs 2 DI7 Dl6 DI5 Dl4 DI3 DI2 DIT COP2 DIo
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CoP4
| G | com | Corr | cora | Gop2 | copa D942 Copy
Diagnos | 4 - - - - - - - 1/0 Diag
tics 5 ) ) Sched ) ) ) ) )
Diag
6 SCSs7 SCS6 SCS5 SCs4 SCS3 SCS2 SCS1 SCSO
7 SCo7 SCOo6 SCO5 SCO4 SCO3 SCO2 SCO1 SCO0
8 SCO15 | SCO14 | SCO13 | SCO12 | SCO11 | SCO10 | SCO9 SCO8
9 - - - - - - - -
ouT Byte | Bit?7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Control 0 Control word (MSB)
1 Control word (LSB)
Outputs | 2 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO0
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 CoP2 CoP4
3 DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
c7P2 C7P4 Cc6P2 Cc6P4 C5P2 C5P4 C4P2 C4P4
— Meaning of Process data bits (page 7-20)
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Meaning of Process data bits

Table 7-9:
Meaning of
Process data bits

Name Meaning

1/0-data

DIx DI = digital input

DOx DO = digital output

Cx C=connector

Px P =Pin

Diagnostics

DiagWarn see VSC 100, attr. 109 (6Dh), Status register 2 (page 7-30)

U,

Ug

coM

CFG

FCE

I/0 Diag Summarized diagnostic message of 1/0s

SchedDiag The mapping of the channel diagnostics to the process data is not
activated.

SCSx Short circuit at sensor supply of the respective channel

SCOx Short circuit at output of the respective channel

7-20
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7.3.4 Connection Manager Object (0x06)

This object is used for connection and connectionless communications, including establishing
connections across multiple subnets.

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 2.1
by ODVA & ControlNet International Ltd. and adapted to FGEN.

Common services

Table 7-10: Service code Class Instance Service name
Common services

84 (0x54) no yes FWD_OPEN_CMD
(Opens a connection)

78 (0x4E) no yes FWD_CLOSE_CMD
(Closes a connection)

82 (0x52) no yes UNCONNECTED_SEND_CMD
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7.3.5 TCP/IP Interface Object (0xF5)

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 1.1
by ODVA & ControlNet International Ltd. and adapted to FGEN.

Class Attributes

Table 7-11: Attr.No. Attribute name Get/ Type Value
Class Attributes Set
1(0x01) REVISION G UINT 1
2 (0x02) MAX OBJECT INSTANCE G UINT 1
3 (0x03) NUMBER OF INSTANCES G UINT 1
6 (0x06) MAX CLASS IDENTIFIER G UINT 7
7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 6
Instance attributes
Table 7-12: Attr.No. Attributename Get/ Type Description
Instance Set
attributes
1(0x01) STATUS G DWORD Interface status (see page 7-23, Table 7-14:

Interface Status)

2 (0x02) CONFIGURATION G DWORD Interface Capability Flag (see page 7-23, Table

CAPABILITY 7-15: Configuration Capability)
3 (0x03) CONFIGURATION G/S DWORD Interface Control Flag (see page 7-24, Table 7-
CONTROL 16: Configuration Control)
4 (0x04) PHYSICAL LINK G STRUCT
OBJECT
Path size UINT Number of 16bit words: 0x02
Path Padded 0x20, 0xF6, 0x24, 0x01
EPATH
5 (0x05) INTERFACE G Structure  TCP/IP Network Interface Configuration (see
CONFIGURATION of: page 7-24)
Specify IPaddress G UDINT Current IP address
NETWORK MASK G UDINT Current network mask
GATEWAY ADDR. G UDINT Current default gateway
NAME SERVER G UDINT 0 = no name server address configured
NAME SERVER 2 UDINT 0 = no secondary name server address
configured

DOMAIN NAME G UDINT 0 = no Domain Name configured

6 (0x06) HOST NAME G STRING 0 = no Host Name configured (see page 7-24)

12 (0x0Q) Quick Connect G/S BOOL 0 = deactivate
1 = activate
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Common services

Table 7-13: Service code Class Instance Service name
Common services
01 (0x01) yes yes Get_Attribute_All
02 (0x02) no no Set_Attribute_All
14 (OxOE) yes yes Get_Attribute_Single
16 (0x10) no yes Set_Attribute_Single

Interface Status

The Status attribute indicates the status of the TCP/IP network interface.

Refer to the state diagram, Figure 7-2: TCP/IP object state diagram (acc. to CIP Spec., Vol.2, Rev. 1.1)
for a description of object states as they relate to the Status attribute.

Table 7-14: Bit(s) Name Definition
Interface Status
0-3 Interface Configuration  Indicates the status of the Interface Configuration attribute:
Status 0 = The Interface Configuration attribute has not been
configured

1 =The Interface Configuration attribute contains valid
configuration.
2 to 15: reserved

4to31 reserved

Configuration Capability
The Configuration Capability indicates the device's support for optional network configuration

capability.
Table 7-15: Bit(s) Name Definition Value
Configuration
Capability 0 BOOTP Client The device is capable of obtainingits 1
network configuration via BOOTP.
1 DNS Client The device is capable of resolving host 0
names by querying a DNS server.
2 DHCP Client The device is capable of obtaining its 1

network configuration via DHCP.
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Configuration Control
The Configuration Control attribute is used to control network configuration options.

Table 7-16:
Configuration
Control

Bit(s) Name Definition

0-3 Startup Determines how the device shall obtain its initial configuration

Configuration at
0 =The device shall use the interface configuration values
previously stored (for example, in non-volatile memory or via
hardware switches, etc).
1to 3:reserved

4

DNS Enable Always 0.

5-31 reserved Set to 0.

7-24

Interface Configuration

This attribute contains the configuration parameters required to operate as a TCP/IP node.

To modify the Interface Configuration attribute, get the Interface Configuration attribute first,
change the desired parameters, then set the attribute.

The TCP/IP Interface Object applies the new configuration upon completion of the Set service. If the
value of the Startup Configuration bits (Configuration Control attribute) is 0, the new configuration
is stored in non-volatile memory.

The device does not reply to the set service until the values are safely stored to non-volatile memory.
An attempt to set any of the components of the Interface Configuration attribute to invalid values
results in an error (status code 0x09) returned from the Set service.

If initial configuration is obtained via BOOTP or DHCP, the Interface Configuration attribute
components are all 0 until the BOOTP or DHCP reply is received.

Upon receipt of the BOOTP or DHCP reply, the Interface Configuration attribute shows the
configuration obtained via BOOTP/DHCP.

Host Name

The Host Name attribute contains the device’s host name.

The host name attribute is used when the device supports the DHCP-DNS Update capability and has
been configured to use DHCP upon start up.

The mechanism allows the DHCP client to transmit its host name to the DHCP server. The DHCP
server then updates the DNS records on behalf of the client.
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Figure 7-2:
TCP/IP object Non-existent
state diagram
(acc. to CIP Status = ‘ Powerup/ Reset
Spec., Vol.2, Rev. 0x00000000
1.1) Obtaining initial
configuration
BOOTP/DHCP
disabled and ‘ ‘ BOOTP OR
stored config. valid DHCP enabled
Waiting
for
configuration
Set_Attributes BOOTP/DHCP
request received response received
Applying <
Status = configuration
0x00000000

Change interface
configuration

‘ Configuration applied

TCP/IP network
interface configured
Status = 0x00000001
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7.3.6 EthernetLink Object (0xF6)
The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 1.1
by ODVA & ControlNet International Ltd. and adapted to FGEN.
Class Attributes
Table 7-17: Attr.No. Attribute name Get/ Type Value
Class Attributes Set
1(0x01) REVISION G UINT 1
2 (0x02) MAX OBJECT INSTANCE G UINT 1
3 (0x03) NUMBER OF INSTANCES G UINT 1
6 (0x06) MAX CLASS IDENTIFIER G UINT 7
7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 6
Instance attributes
Table 7-18: Attr.No. Attributename Get/ Type Description
Instance Set
attributes
1(0x01) INTERFACE SPEED G UDINT Speed in megabits per second
(e.g., 10, 100, 1000, etc.)
2 (0x02) INTERFACE FLAGS G DWORD see Table 7-19: Interface flags
3 (0x03) PHYSICAL G ARRAY OF Contains the interface’s MAC address
ADDRESS USINT (TURCK: 00:07:46:XX:XX:XX)
6 (0x06) INTERFACE 2 WORD Allows port-wise changes of the Ethernet-
CONTROL settings
7 (0x07) INTERFACE TYPE
10 (0x0A)  INTERFACE LABEL
Table 7-19: Bits Name Definition Default value
Interface flags
0 Link Status Indicates whether or not the Ethernet Depends on
802.3 communications interface is application
connected to an active network.
0 =inactive link
1 = active link.
1 Half / Full Duplex 0 = half duplex; Depends on
1 = full duplex application
If the Link Status flag is 0, the value of the
Half/Full Duplex flag is indeterminate.
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Table 7-19: Bits Name Definition Default value
Interface flags

2to4 Negotiation Status Indicates the status of the automatic Depends on
duplex-negotiation (auto-negotiation) application
0 = Auto-negotiation in progress
1 = Auto-negotiation and speed detection
failed.
Using default values for speed and duplex
(10Mbps/half duplex).
2 = Auto negotiation failed but detected
speed (default: half duplex). Half duplex
3 = Successfully negotiated speed and
duplex.
4 = Auto-negotiation not attempted.
Forced speed and duplex.

5 Manual Setting 0 = interface can activate changes to link 0
Requires Reset parameters (auto-negotiate, duplex mode,
interface speed) automatically
1 = device requires a Reset service to be
issued to its Identity Object in order to
adapt the changes

6 Local Hardware Fault 0 = interface detects no local hardware 0
fault
1 = alocal hardware fault is detected

Common services

Table 7-20: Service code Class Instance Service name
Common services

01 (0x01) yes yes Get_Attribute_All

14 (OxOE) yes yes Get_Attribute_Single

76 (0x4C) no yes Enetlink_Get_and_Clear
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7.4 VSC-Vendor Specific Classes

In addition to supporting the above named CIP Standard Classes, the FGEN-stations support the vendor
specific classes described in the following.

Table 7-21: Class Code Name

VSC-Vendor

Specific Classes dec.

(hex.)

Description

100 (64h)

Gateway Class, page 7-29

Contains data and settings concerning the
fieldbus-specific part of the FGEN-stations.

102 (66h)

Process Data Class, page 7-31

Contains process data

117 (75h)

Digital Versatile Module Class, page 7-34  Describes the I/O-channels

126 (1Ah)

Miscellaneous Parameters Class, page 7-35 Describes the EtherNet/IP™-Port

properties

7.4.1 Class instance of the VSC

Note
The class instance attributes are the same for each Vendor Specific Class.

The class-specific Object Instances and the corresponding attributes are explained in the
paragraphs for the different VSC.

The general VSC - class instance attributes are defined as follows:.

Table 7-22: Attr.No. Attributename Get/ Type Description

Class instance dec. Set
(hex.)
100 Class revision G UINT States the revision number of the class
(64h) (maj. rel. *1000 + Min. Rel.).
101 Max. instance G USINT Contains the number of the highest instance
(65h) of an object created on this level in the class

hierarchy.

102 # of instances G USINT Contains the number of Object Instances
(66h) created in this class.
103 Max. class G USINT Contains the number of the last Class
(67h) attribute Attribute to be implemented.

7-28
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Note
ﬂ Please refer to paragraph Class instance of the VSC (page 7-28) for the description of the class
instance for the VSC.

Object Instance 1

Table 7-23: Attr.No. Attributename  Get/ Type Description

Objec.t instance 1, dec. Set

Boot instance
(hex.)
100 Max object G USINT Contains the number of the last object
(64h) attribute attribute to be implemented.
101 Hardware revision G STRUCT Contains the hardware revision number of the
(65h) station (USINT Maj./USINT Min.)
102 Firmware revision G STRUCT Contains the revision number of the Boot
(66h) Firmware (Maj./Min.).
103 Service toolident G UDINT Contains the BOOT ID number that serves as
(67h) number an identification number for the software 1/0-

ASSISTANT

104 Hardware G STRUCT Contains station hardware information (UINT):
(68h) info - count (humber of the following entries)

— CLOCK FREQUENCY (kHz)
— MAIN FLASH (in kB)

— MAIN FLASH SPEED (ns)
— SECOND FLASH (kB)

- RAM (kB),

- RAM SPEED (ns),

- RAM data WIDTH (bit),

— SERIAL EEPRPOM (kbit)

- RTC SUPPORT (in #)

- AUTO SERVICE BSL SUPPORT (BOOL)
- HDW SYSTEM

D301271 1013 - FGEN - multi protocol
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Object Instance 2

Table 7-24: Attr. No.

Object Instance 2,

dec.
Gateway Instance &c

(hex.)

Attribute name

Get/ Type
Set

Description

109
(6Dh)

Status register 2

G STRUCT

The Status Word contains general station
status information:
Station

- Bit 15: reserved

- Bit 14: "Force Mode Active Error" The Force
Mode is activated.

- Bit 13: reserved

- Bit 12: reserved

Internal bus

- Bit 11 "I/O Cfg Modified Error"

The configuration has been changed in an
incompatible way.

- Bit 10 "I/O Communication Lost Error"
Communication on the internal module bus
disturbed.

Voltage errors

- Bit 09 "U,, too low" System voltage too low
(< 18VDQ).

- Bit 08: reserved

- Bit07:"U, toolow" Load voltage too low (< 18
VDQ).

- Bit 06: reserved

- Bit 05: reserved

- Bit 04: reserved

Warnings

- Bit 03: reserved

- Bit 02: reserved

- Bit01: reserved

- Bit00:"I/O Diags Active Warning" At least one
I/O-channel sends active diagnostics.

115
(73h)

ONIO

CONNECTION

TIMEOUT

G/S ENUM
USINT

Reaction to the I/O connection exceeding the
time limit.

SWITCH IO FAULTED (0):

The modules are switched to Faulted State.
SWITCH IO OFF (1):

The gateway switches off the outputs of the
modules.

SWITCH IO HOLD (2):

No further changes to the I/0-data. The
outputs are held.

138
(0x8A)

GW Status
register

Get/ DWORD
Set

Allows to enable/disable the status register
which is part of the input data.

139
(0x8B)

GW Control
Register

Get/ DWORD
Set

Allows to enable/disable the control register
which is part of the output data.
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Table 7-24: Attr.No. Attributename  Get/ Type Description
Object Instance 2, Set
Gateway Instance dec.
(hex.)
140 Disable Protocols  Get/ UINT Deactivation of the used Ethernet-protocols.

(0x8C)

Set

Bit-assignment of the protocols:

0 = EtherNet/IP™ (can not be deactivated via
the EtherNet/IP-interface)

1 = Modbus/TCP

2 = PROFINET

3-14 =reserved

15 = Web-server

7.4.3 Process Data Class (VSC102)

This class contains the process-relevant information.

Class instance

Note
ﬂ Please refer to paragraph Class instance of the VSC, page 7-28, for the description of the class
instances for VSC.

Object instance 1, standard input process data (compressed)

Table 7-25: Attr.No.  Attributename  Get/ Type Description
Object instance 1, Set
standard input dec. (hex.)
process data
(compressed)
100 (64h) Max object G USINT Contains the number of the last object
attribute attribute to be implemented.
101 (65h) Attribute list G ARRAY OF  List of all attributes that are supported by
USINT this Instance.
102 (66h) Packed process G ARRAY OF  Input process data, 16-bit aligned,
input data WORD compressed.
103 (67h) Process data byte G USINT The number of bytes that are exchanged

count

with this Instance.

D301271 1013 - FGEN - multi protocol

7-31



Implementation of EtherNet/IP™

Object instance 2, standard output process data (compressed)

Table 7-26: Attr.No. Attributename  Get/ Type Description
Object instance 2, Set
standard output dec. (hex)
process data 100 (64h)  Max object G USINT Contains the number of the last object
(compressed) attribute attribute to be implemented.
101 (65h) Attribute list G ARRAY OF List of all attributes that are supported by
USINT this Instance.
102 (66h) Packed process G/S ARRAY OF  Output process data, 16-bit aligned,
input data WORD compressed.
103 (67h) Process databyte G USINT The number of bytes that are exchanged
count with this Instance.

Object Instance 3, diagnostic instance

Table 7-27: Attr.No. Attributename Get/Set Type Description
Object Instance 3,
diagnostic dec. (hex)
instance
104 (68h)  GW G/S BOOL 0 = disabled
summarized 1 =enabled: 1 bit of diagnosis mapped at
diagnostics the end of the input data image (page
7-36).
Changes become valid after a start-up!
105 (69h) GW G/S BOOL 0 = disabled
manufacturer 1 = used for activating the mapping of the
specific channel-specific diagnostic bits to the
diagnostics process input data page 7-36.
(scheduled Changes become valid after a start-up!

diagnostics)

106 (6Ah) reserved

7-32
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Table 7-28: Attr.No. Attributename  Get/ Type Description
Object Instance 4, dec. Set
cos/cycLic h
instance (hex.)
104 (68h) COS data G/S ENUM The actual data are loaded to the non-
mapping USINT volatile memory of the station.

Changes become valid after a start-up!

0 = standard: Data of COS message

— input data.

1 = process input data (only the process
data input image is transferred to scanner)
2 to 7: reserved

D301271 1013 - FGEN - multi protocol
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7.4.4 Digital Versatile Module Class (VSC117)

This class contains all information and parameters for the station’s digital I/O channels.
Object Instance

Table 7-29: Attr.No.  Attributename  Get/ Type Description
Object Instance dec. Set
(hex.)
100 Max object G USINT Contains the number of the last object
(64h) attribute attribute to be implemented.
101 reserved -
(65h)
102 reserved -
(66h)
103 Module ID G DWORD Contains the station-ID.
(67h)
104 Module order G UDINT Contains the ident number of the station.
(68h) number
105 Module order G SHORT Contains the name of the station.
(69h) name STRING
106 modules G USINT Contains the revision number of the
(6Ah) revision station.
107 Module type ID G ENUM Describes the station type:
(6Bh) USINT 0x01: digital station
108 Modulecommand G/S ARRAY The station's command interface.
(6Ch) interface ARRAY OF:
BYTE: Control byte sequence
109 Module response G ARRAY The station's response interface.
(6Dh) interface ARRAY OF:
BYTE: Response byte sequence
110 modules G ENUM Contains theindex numbers specifiedinall
(6Eh) registered index USINT the station lists.
111 Module input G USINT Contains the number of input channels
(6Fh) channel count supported by the station.
112 Module output G USINT Contains the number of output channels
(70h) channel count supported by the station.
Input data
113 Module input_1 G DWORD Input data of the respective 1/Os.
(71h)
Output data
115 Module output_1 G DWORD Output put data of the respective I/Os.
(73h)
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Table 7-29: Attr.No.  Attributename  Get/ Type Description
Object Instance dec. Set
(hex.)
Diagnostic data
119 Short circuit G DWORD Short-circuit at output channel
(77h) output error_1
121 Short circuit G DWORD Sensor short-circuit at channel
(79h) sensor error_1
Parameter data
127 Invert input G/S DWORD The input signal is inverted (channel 1 to
(7Fh) data_1 16).
133 Auto recovery G/S DWORD The outputs switch on automatically after
(85h) output_1 an overload.
137 Retriggered G/S DWORD The outputs (channel 1 to 16) have to be
(89h) recovery retriggered in case of an overload.
output_1
139 Enable high side  G/S DWORD Enables the high side output driver of
(8Bh) output driver_1 channels (channel 1 to 16).
7.4.5 Miscellaneous Parameters Class (VSC 126)
Instance 1/Instance 2
Table 7-30: Attr.No.  Attributename  Get/ Type Description
Object Instance dec. Set
(hex.)
109 (6Dh) Ethernet port G/S DWORD 0 = Autonegotiate, AutoMDIX A
parameters 1 =100BaseT, half duplex, linear topology
(AutoMDIX disabled)
2 = 10BaseT, full duplex, linear topology
(AutoMDIX disabled)
3 = 100BaseT, half duplex, linear topology
(AutoMDIX disabled)
4 = 10BaseT, full duplex, linear topology
(AutoMDIX disabled)
112 (70h) 10 Controller G DWORD The number of instances of this parameter

Software revision

depends on the number of I/O controllers.

D301271 1013 - FGEN - multi protocol

7-35



Implementation of EtherNet/IP™

7.5 Diagnostic messages via process data

Besides the evaluation of diagnostic data via Explicit Messages, FGEN with EtherNet/IP™ offers the
possibility of mapping diagnostic data into the process data (see also the stations’ process data
mappings (page 7-11 ff.).

2 different forms of diagnostic data handling are provided:
summarized diagnostics

Scheduled Diagnostics

7.5.1 Summarized Diagnostics

If the summarized diagnostic data mode is activated, 1 bit indicates that at least one of the station
channels sends a diagnosis.

This bit will be "0" if there are no diagnostic flags set on the device. If there are any diagnostic events on
the device, the bit will be setto "1".

Bit ,1/0 Diag”
0 = OK, no diagnostics present

1 = at least one channel sends diagnostics

7.5.2 Scheduled Diagnostics (manufacturer specific diagnosis)

In FGEN-stations, the scheduled diagnostics feature (Process Data Class (VSC102) (page 7-31)) is used
for mapping the channel diagnostic bits into the process data (see also the modules’ process data
mappings (page 7-11 ff.).

Bit ,,SchedDiag”
0 = no mapping of I/0-channel diagnostics to process data

1 = mapping of I/0-channel diagnostics to the process input data active
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

8.1 General

The following example shows detailed information about the connection of FGEN-stations for
EtherNet/IP™ to an Allen Bradley PLC.

8.1.1  Used hard-/ software

Hardware

Hardware used in this example:
Allen Bradley PLC 1756-L55/ A 1756-M12/A LOGIX5555
Ethernet Bridge 1756-ENBT/A
FGEN-IOM88-5001 (IP-address 192.168.1.90)
FGEN-XSG16-5001 (IP-address 192.168.1.107)

Software

Software used in this example:

RS Logix 5000 - used to configure the controller and the other network hosts
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8.2 Network configuration

The FGEN-stations are delivered with the IP address 192.168.1.1.

Note
ﬂ In order to build up the communication between the FGEN-station and a PLC/ PC or a network
interface card, both devices have to be hosts in the same network.

To achieve this, you have either

to adjust the FGEN's IP address via BootP, DHCP etc. for integrating it into your own network (for
detailed information about the different possibilities for address setting, please read chapter 3,
Connection possibilities, page 3-6.

or

to change the IP address of the used PC or network interface card (for detailed information, please
read the Changing the IP address of a PC/ network interface card (page 14-2).

8.2.1 Configuration of the network in "RS Logix 5000"

The EtherNet/IP™ hosts (PLC, EtherNet/IP™ interface, I/0 stations) have to be configured using the
software "RS Logix 5000" (in this example version 15) from Rockwell Automation.

Start RS Logix and open a new project using the "File" menu.

Figure 8-1: f/ RSLogix 5000
Creating anew ZIEN Edit View Search Logic Communications Tool:
projectin RS B ten.. Chrl+h
Logix = open... Chrl40
Configuration of the controller
Enter the information related to the controller depending on your configuration, as well as a name for
the project.
Figure 8-2: New Controller E‘
Configuration
ofthe controller | = Herde
Tupe: [ 1758155 Cantroll ogiWG555 Contraller - 0K
Resision: 5~ Ceneel |
™ Bedundancy Enahlzd Help
Name: [FEREN [ ]
Description:
Chassis Type: [ 1756410 10-8lat ContolLogis Chassis -
Slot: [0 =
Create In: |EARSLogi« 50004 Projects
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

Your project will be opened offline. In order to configure the network, please right-click "I/O
Configuration" and select "new Module" to add the first host, the EtherNet/IP™ bridge, to the network.

Open "Communications" and select the bridge. In this example this would be 1756-ENBT/A.

Figure 8-3:
Configuration
of the EtherNet/
IP™ Bridge

M Select Module

X

Module
1756-CNER/JE

Description Wendor

1756 ContralMet Bridge, Redundant Media

1756 107100 Mbps Ethernet Bridge, Twisted-Pair Media
hernet Bridge, T -

Allen-Bradl

Allen-Bradiey &

1756-DHRIOJE 1756 DH+ Eridge/RIO Scanner Allen-Bradley
1756-DHRIOIC 1756 DH+ Bridge/RIO Scanner Allen-Bradley
1756-DHRICID 1756 DH+ Bridge/RIO Scanner Allen-Bradley
1756-DNE 1756 Devicehet Scanner Allen-Eradley

ok |

Cancel | Help

- 1 ernet Communication Interface Allen-Bradley
1756-EMET/E 1756 Ethernet Communication Interface Allen-Bradley
1756-EWEBfA 1756 10/100 Mbps Ethernet Bridge w/Enhanced Web Serv.. allen-Bradiey
1756-SYMNCHIA Synchlink Interface Allen-Bradley

+- Controllers
+ Digital b
R i
Find. Add Favorite
By Category By Vendor J Favarites I

Enter the "Major Revision" of your EtherNet/IP™ bridge and click "OK".

Figure 8-4:
Major Revision
of the EtherNet/
IP™ Bridge

Select Major Revision

Select major revision for new 1756-ENBT /4
madule being created.

Maior Revision -
oK Cancel | Help |

In the following dialog box "New Module" enter a name for the bridge and define its IP Address (in this

example 192.168.1.100).

Figure 8-5:
Configuration
of the EtherNet/
IP™ Bridge

8-4

New Module

Tupe: 1756-ENBT /4 1756 104100 Mbps Ethemet Bridge, -

Twisted-Pair Media

Wendor: Aller-Bradley

Parent Lacal

e ||F’,Bndgs Address / Host Name

Descriptior: ¢ |PAddess: | 192 . 168 . 1 . 100

" Host Name:

Slak: 1 3:

Revision: 2 - m Electronic Keving: | Compatible Keving -
¥ Open Module Properties oK | Cancel | Help

3

In the following dialog box "Module Properties: Local..." press "OK".

The configuration of the interface is completed.

Press "Finish" to close the dialog box
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Dimensions for the FGEN-stations

1 Add the stations to the I/O configuration by using a right-click on the EtherNet/IP™ bridge module
1756-ENBT/A and select "New Module".

Figure 8-6: RSLogix 5000 - FGEN [1756-L55]*

Addlng an FGEN  “Fie Edic view Search Logic Communications Tools ‘Window Help

tothel/O el &| slE=@ ol

configuration Offline 0. I RUN M— A et
Mo Forces | T ok qP

Mo Edits = ::IB;;T ll ﬂ .

[ Controller Fault Handler
31 Power-Up Handler
=427 Tasks
= @ MainTask.
+ C& MainProgram
[ Unscheduled Programs
—-£5] Mation Groups
3 Ungrouped Axes
3 add-On Instructions
=23 Data Types
Cﬂ, User-Defined
+ Cﬂ Strings
g add-on-Defined
+ Eﬂ, Predefined
Eﬂ, Module-Defined
3 Trends
=-E5] [} Configuration
—|- B 1756 Backplane, 1756-A10
ffa [0] 1756-L55 FGEN
= B [1]1756-EMET/A IP_Bridge

2 Open "Communications" and select the entry "Generic Ethernet Module" to configure the station.

Figure &7

Add generic
Module D escription endor
Ethernet 1757-FFLD[A 1757 Foundation Fieldbus Linking Device Allen-Bradiey A
module 1768-ENET/A 1768 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1769-L32E Etherne.. 10{100 Mbps Ethernet Port on CompactLogixS332E Allen-Bradley
1769-L35E Etherne.. 10/100 Mbps Ethernet Port on CompactLogixS335E Allen-Bradley
175E-ENZDN A 1788 Ethernet to Devicelet Linking Device Allen-Bradley
1788-ENBT/A 1788 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1758-EWEB/A 1788 10/100 Mbps Ethernet Bridge wEnhanced Web Serv., Allen-Bradley
1794-AENT}& 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  allen-Bradley
Drivelogix5730 Eth, .. 10100 Mbps Ethernet Port on DrivelogixS730 Allen-Bradley
ETHERMET-BRIDWE Allen-Bradley
| Allen-Bradley
Etherfiet/IP Allen-Bradley
PH-PSSCENAJA Ethernet Adapter, Twisted-Pair Media Parker Hannif %
Ki| o]
Find... Add Favorite
Ey Category By Yendor J Favorites J

oK | Cancel ‘ Help |

3 Enter the necessary device information, like "Module name" and "Communication format" and
define the station’s IP-address and the connection parameters.
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

4 In the Assembly Instances 103 and 104, please enter the connection parameters of the station.

Figure 8-8:

New Module E|
Configuration _
Type: ETHERHET-MODULE Generic Ethemet Module
OfFGEN‘IOM‘ Wendor, Allen-Bradley
Parent: |P_Bridge
5001 Name: ’XSEHSQ— Connection Parameters
Assembly .
Description: Lzt 5 izE
Input: 103 5 5' [16-bit]
Output: 104 2 4: [16-hit]
o = =
" Host Name:
¥ Open Module Properties ,Tl Cancel | Help
Note
If the variable Assembly Instances 103 and 104 (see page 7-9) are used, the Connection
Parameters have to be set according to the actual station configuration which means, the in-
and output sizes have to match the sizes definitely required by the station. This required in-
and output size can be read out using Assembly Class (0x04), instance 0x67, attr. 0x04 and
Assembly Class (0x04), instance 0x68, attr. 0x04.
5 Inthe "Connection" tab set the "Requested Packet Interval" (RPI) to 10 ms, which normally should
be the default setting. For FGEN, the RPI should be set to 5 ms or higher.
Figure 8-9: M Wodule Properties: IP_Eridge (ETHERMET-MODULE 1.1)
Set connection .
. General Connection IModuIe\nfol
options for
FGEN FRequested Packet Interval (RFI) fio DEC me  (1.0- 3200.0 ms)

[ Inhibit Module

[~ Major Fault On Controller IF Conhection Fails wWhile in Run Mode

odule Fault

Status: Offline QK. Cancel ‘ Help

6 Configuration of FGEN-IOM-5001

Figure 8-10:
Configuration
of FGEN-IOM-
5001

8-6

New Module E|
Type: ETHERMET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: |P_Bridge

Connection Parameters

Hame: 10M88

Assembly .

Descrplion:
Irnput: 103 4 4: [16-bit]
Outpt: 104 2 4;| [16-hit)
Comm FDlmaI” Data - INT j . —

B Canfiguration: || 14 =4 (i
Address / Hast Mame S i - o)
& |Paddess | 192 183 . 1 . 90 \

" Host Name:
v Open Module Froperties ok, | el | Help
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Figure 8-11: M Module Properties: IP_Bridge (ETHERNET-MODULE 1.1)
Set connection
) General  Connection 1 Module Infn}

options for
FGEN Bequested Packet Interval [RPI): [fon=ms [1.0-32000ms)

™ Inhikit Moduls

™ Major Fault On Controller If Connection Fails While in Run Mode

odule Fault
Status: Offline oK Cancel | | Help |
7 The both stations are now added to the project tree.

Figure 8-12: SLogix 5000 - FGEN [1756-L55]"

Project tree with File Edt Yiew Search Logic Communications Tools ‘Window

FGEN-stations . i
=@ | &|m(8] <]

Dffline 0. I RUN —— P
Mo Forces - FDK @

BAT
Mo Edits 2= 4 r

== Contraller FGEN
Controller Tags
[23 Controller Fault Handler
(23 Power-1p Handler
|45 Tasks
- @ MainTask
+ CE MainProgram
23 Unscheduled Programs
=125 Mation Groups
3 Ungrouped Axes
(23 Add-On Instructions
-5 Data Types
Cﬂ, User-Defined
+ E@, Strings
Cﬂ, &dd-0On-Defined
+ E@, Predefined
+- O Module-Defined
3 Trends
-5 1f0 Configuration
-3 1756 Backplane, 1756-A10
fu [0] 1756-L55 FGEM
= ] [1]1756-ENBT/4 IP_Eridge
- &5 Ethernet
i
)

ﬂ ETHERMET-MODULE K5G16
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

8.2.2 Downloading the I/O configuration

1 Ifthe configuration of the network is completed, it can be downloaded to the controller by using for

example the "Communication — Download" command.

2 Inthe "Download" dialog box, start the download by pressing the "Download" button.
Figure 8-13: = X
Download of —
the Conﬁgura' 3 Download offline project 'FGEN' ta the controller.
. * Connected Controller:
tion Name: FGEN
Tupe: 1756-L5544 1756-M12/8 ControlLogix5555 Controller
Path: AB_ETHIP-1%192.168.1.100%E ackplanei
Serial Mumber:  001DF3A1
Security: Mo Protection

The contraller iz in Remote Run mode. The mode will be changed ta
Remoate Pragram prior to download.

@-, DaMGER: Unexpected hazardous motion of machinery may occur.

Some devices maintain independent configuration settings that are
hat loaded ta the device during the download of the contraller.

Werify these devices [drives, network devices, 3rd party products)
have been properly loaded befaore placing the controller inta run mode.

Failure to load proper configuration could result in misaligned data and
unexpected equipment operation.

Cancel | Help |

3 Ifan error message is generated, warning, that the communication path can not be found, please
open the "Path" menu (see Figure 8-15:), select your controller and press "Set Project Path" (see

Figure 8-16:).

Figure 8-14:

RSLogix 5000

Error message

jf) Failed ta go online with the controller.

Communications path nesded.
Help
Error 70130042500
Flgure 8- 75‘. Path: |<nnne) dﬁ
Communica' J | ‘ | | ‘ | | | /|Salect Recent Communications Path |
. 4 »
tion path Y Ve 2 .
Flgure 8- 76 Ml Select Recent Communications Path El
Communlca_ |Eﬂntrn||er Path |
tion path GEN AB_ETHIP-TY 1004 Al
Close
Help
[~ Show Drly Paths Matching Serial Murber in Project :J
Set Project Path
Serial Number in Project: 001DF3&1
Path in Project: <honey
If the correct communication path is set, it is possible to download the configuration.
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Once the I/0 configuration is downloaded and the controller is in "Run" or "Remote Run" mode, the
I/0O-data mapping of the FGEN-stations is shown in the "Controller Tags":

Figure 8-17:
Controller Tags

¥4 RSLogix 5000 - FGEN [17561.55]*

Eile
a|=|d| & :lm|e <
Offline f. 7 RUN
Mo Forces b, [ ok
No Edits 2 ::IB;;T

abiey el -

3 Controller Fault Handler
(23 Power-Up Handler
=I5 Tasks
= @ MainTask
+ D& MainProgram
(23 Unscheduled Pragrams
—-425] Motion Groups
3 Ungrouped Axes
(23 Add-on Instructions
= Data Types
Cﬂ, User-Defined
+ Eﬂ, Strings
Eﬂ, Add-On-Defined
+- [y Predefined
+ Cﬂ, Module-Defined
3 Trends
=5 1f0 Configuration
=83 1756 Backplane, 1756-4)
ffil [0] 1756-L55 FaEN
= F] [1]1756-ENBT/A ETF
- @ Ethernet
fl ETHERMET-H
Bl 175e-EMET,
Bl ETHERMET-

< >

Edit Wiew Search Logic Communications Tools Window Help

|
g1

- 5@ [k

=

R Patt: [AB_ETHIP-11192.168.1.100%B ackplane\

Controller Tags - FGEN{controller)

Scope: | [ FGEN - Show... | Showall

Mame {4} |Value = | Force Mazk = | Style | Data Type |
| =/loMes:C foool foool ABETHERMET_..
+/10MB8:C.0ata Hoool {... 3 |Hex SIMT[400]
=/ 1O0MBs Hoool Hoool AB:ETHERMET ..

+/10MEE1.Data foaad f... ) Decimal IMT[4]
| = loMBg0 [ [ ABETHERMET
+10MB8:0 Data 1.0 I... ) Decimal IMNT[2]
| =X8G1EC fooall fooall ABETHERMET ..
+ #5616 C.Data fooall {.v.]) |Hex SIMT[400]
|| = HSE1E fooal fooal AB:ETHERMET ..
— %5G16].Data fooal {...} | Decimal INT[S]
+ ®SG1E:IData[0] | 0 Drecimal INT
+-x5G1E:.Datal1] 1} Decimal INT
+-x5G1E:.Data2] 1} Decimal INT
+ ®5G16:1.Datal3] 1] Decimal INT
- + ®S5GE16:].Datald] 1] Decimal INT
—®5G1E:0 [ [ ABETHERMET
—I%5G16:0.Data [ {... 1 | Decimal IMT[2]
+-®5G16:0.D atal0] o Decimal INT
+ =®5G16:0.Datal1] o Decimal INT

The controller tags are divided into:

xxx: C - the station’s mapped configuration data

xxx: | - the station’s mapped input data

xxx: O - the station’s mapped output data
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

8.3 1/0 data mapping

Each station is now accessible via the controller tags for viewing input data and/or forcing outputs.

The data mapping depends on process data mappings of the configured FGEN-modules (see chapter
7.3.3, Assembly Object (0x04), Process data mapping FGEN-IM16-x001 (page 7-11) ff.).

For the configured FGEN-modules, the mapping is the following:

Figure 8-18:

Dimensions for

the FGEN-
stations

8-10

& Controller Tags - FGEN{controller)

Scope: | [ FGEN - Show... | Show Al

Mame a3 |\-"a|ue (‘| Force Mask (‘| Shyle Data Tupe Dlezcription
|+ Counter -5456 Decimal INT
|t/ IOM8&C faaad faaad ABETHERMET_...
=l IOmMa8I faaad faaad ABETHERMET_...
| = lOME=IData Io..! I...1 Decimal IMNT[4]
- +-|0E8:1.0 ata[0] i} D ecimal IMT Status-word
- +-0E8:1.0 ata[1] 3 D ecimal INT Inpuits
- +-|0ME8:1.D ata[2] i} D ecimal IMT Diaghose-wWoaordl
- + - |0m88:1.0 ata[ 3] i} D ecimal IMT Diaghose-word2
__|=/IoMa0 foaad foaad ABETHERMET_...
| = 1OM330.Data I {...1 Decimal IMT[2]
- + - |0r88:10.0ata[0] i} Decimal IMT Contralword
- + - |0rE8:0.Data[1] i} Decimal IMT Outputs -
|+ HSGEIRC fooab fooab ABETHERMET ...
| = HSGEIE] fooab fooab ABETHERMET ...
| = ®5E1ELData faaal {eaat Decimal IMT[5]
- + %5616 Datafd] i} D ecimal IMT Status-wiord
- + #5616 Data[1] 6457 D ecimal INT Inpuits
- + %5616 Data[2] i} Decimal INT Diagnose-wiord1
- + %5616 Data[3] i} Decimal INT Diagnose-word2
- + %5616 Data[4] i} Decimal INT Diagnose-word3
| = K5G160 foaad} foaad} ABETHERMET_...
| — ®5E1EO0.Data Io..! I... 1 Decimal IMT[2]
- +-=SG16:0.Data[l] i} Decimal IMT Contralwiord

+=SG16:0.Data[1] -6456 Decimal IMT Outputs
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8.4 Process data access
8.4.1 Setting outputs
Example:

To set the outputs "0" and "1" at the station FGEN-IOM88-5001, bit 0 bit 1 in output data word 1
(IOM88:0.Data [1]) have to be set (see above Figure 8-16:,1/0 data mapping).

Figure 8-19:

Settmg OUtPUtS Scope: | fi FGEN - Show... | Show Al
at FGEN-IOM88- Hame & | Value €| Foce Mask_ €[ Siyle
5007 |+ l0mMs8C foosh focoh
||+ 10mMas focsh Hocoh
| = 10M88:0 focsh Hocoh
—/10MB8:0.D ata {...} {...} Decimal
+ |0ME5:0.Datal0] 0 Decimal
— |0MB88:0.Datal1] 240 Decimal
- 10r88:0.Data[1].0 7 6 5 4 3| 2z 1 0| Decimal
- 10M83:0.Datal1].1 7-0 101 1 0 o o oflDecimal
- 10MB8:0.Data[1].2 15-8 0| 0 o o] o ofused:im imal
10M86: 0. Datal1] 3 T INT Used;: M iy
= Description: [
- 10M88:0.Datal1].4 1 Outputs imal
- |0MB8:0.Data[1]5 1 Decimal
- |0MB88:0.Data[1]6 1 Decimal
- 10880 Data[1]. 7 1 Decimal
- |0MB8:0.Data[1].8 1] Decimal
INMARN Natal19 n Neriral

8.4.2 Example program

Figure 8-20:
Example

75 RSLogix 5000 - FGEN [1756-155]*

Ef File Edt WView Search Logic Communications Tools

Window Help

program Bl=d & &lm( o]
Difline
NoForces

No Edits

f. T RUN
y | oK
T [T BAT

=2 [P}

-] Fath: [AB_ETHIP-1\152 168 1 1D0VB ackplaneh0

=l BlEell = v &lal
=] &

A Al

| TUN‘TUF|RTU|CTU|ETD|RES‘ ﬂ

i LRI I.( Special A Trig Functions 4 Advanced Math 4 Math Convers

=4 Controller FGEN
Controller Tags
[ controller Faul Handler
[ Power-Up Handler
450 Tasks
=58 MainTask
] ﬂ MainPrograrm
Program Tags
MainRioutine
[ Unscheduled Programs
=425 Mation Groups
7 Ungrouped Axes
(23 Add-0n Instructions
=41 Data Types
Cpp User-Definad
+ C@h Strings
L Add-on-Defined
+-Cpg, Predefined
+ Ly Module-Defined
(23 Trends
=£5 1f0 Configuration
= 1756 Backplane, 1756-A10
fa [0] 1756-155 FGEM
= ﬂ [2] 1756-ENBT/A FGEN
=& Ethernet

abied LB

ﬂ 1756-ENET/A FGEN

ﬂ ETHERMET-MODULE IOM33

ﬂ ETHERMET-MODULE #5G16

E MainProgram - MainRoutine

15| 5|6

oD

*Reset

Acid

Source A Courter
0

Source B 1

Dest Courter
0

<

<

MO

1 ==

*Reset
E

Mowve

Source Courter

Dest XSG16:0 Data[1]
o

0 &

<

MO

have

o

Source a

Dest ¥5316:0.Data(1]
i}

«

(Encl)

> J_lMaianulineJ

Ready

Rung 0 of 3 APP
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Application example: FGEN for EtherNet/IP™ with Allen Bradley PLC and RS Logix 5000

The counter counts upwards.
2 The counter value is moved to the outputs of the FGEN-XSG16-4001, Word XSG16:0.Data [1].

The counter is set to "0" by setting the variable "xReset" (BOOL) to "1".
"xReset" has been defined and mapped to Bit IOM88:1.Data[1].0 by building an Alias in the
Main Program :

Flgure 8_2 1' ¥ RSLogix 5000 - FGEN [1756-155]* - [Controllen Tags - FGEM(controller)] = B[]
Deflnltlon and ile  Edit Miew Search Logic Communications Tools  Window Help - g x
mapping of B|@|a| & &[8E o] =l Bl5lsl b= [vI8] @|a
XReset Offfine 9. 7 RUN W | path: [AB_ETHIP-11152 168 1.100\Backplan=\0 =] &
Mo Foroes | 8 F gﬁ_r qp
Na Edits 2 = 4 i [l | i fo [0 [0 2
Bl L1 £ T S S
»
@ =141 Contraller FGEN ~ Scops: | 1 FGEN h |I M Show &l
i | Controller Tags = &l FGEN |Tag | Data Type | Sl -
i (23 Controller Fault Handler ), ? Proglams T Decimal
(3 Power-Up Handler BEimal
= 5 Tasks T Add Dn Instructions ABETHERNET_..
<54 MainTask e AB:ETHERMET_
=3 ManProgram | #HoMes0 AB:ETHERNET ..
J “Reset BOOL Decimal
3 Unschedu\ed Programs J 8 FETERIAC AE_ETHEHNET

=425 Motion Groups
(77 Ungrouped Axes

(53 Add-On Instructions |# Fle Edit Wiew Search Logic Communications Toolks Window Help - E-"
--£5 Data Types
I Tt 8 \ﬁlﬁl\ S| &|m|@| =] = Slsle|[E= vIE @l
E@ndd%noeﬁned Offline 0. T RUN e Patiy. | AB_ETHIP-14152.168.1.100%B ackplaneAl ~| @
1 Predefined No Forces | ok qr

7 BaT
+ g Module-Defined Mo Edit 4 [
[ Trends =0 2 =10 i J ",\J

=-451 [JO Configuration

=-E3 1756 Backplane, 175803 N
80 [0] 1756-L55 Fegld =451 Controller FGEM ~ Scope: |[(BMainProgram = Show... | Show Al
i
=B (21175 EneTige C””tm::a' Tag‘s ., # | Alias For | Bave Tag |DataType =
<& Ethernet [ Controller Fault Handler - ;
f eT-erng [ Pawer-Uip Handier 10851 Datal1] OC) |ioMez1.Datz110/c) BOOL
i 17se-en =5 Tasks
< 5 =48 MainTask
= q MainProgram
Ready Program Tags
MainRoutine
[ Unscheduled Programs
=I5 Mation Graups
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8.5 Activating QuickConnect

The QuickConnect-function of the FGEN-stations is activated via:

Configuration Assembly,
byte 9, bit 1.

Figure 8-22:

ontroller Tags - FGEN(controller)

ACtIVatlng the Scope: | [0 BLET_GW_EN_| : Show... Show Al

QuickConnect- Name & [Value ¢ |FoceMask €[St | Data Type \i‘
function | Courter [ Decimal INT
I ELE (. (.1 ABETHERNET_
— IOMBE:C.Data (oond {vond |Hex SINT[400]
|+ iomssCoatam) 16400 Hex SINT
| iomesCate)] 16400 Hex SINT
|+ ioMeaCDatz) L6400 Hex SINT
|+ iomssCoatam 16400 Hex SINT
| ioMsecDatee 16400 Hex SINT
|+ iomMescDateE 16400 Hex SINT
|+ ioMssCDataEl 16400 Hex SINT
| iomssCDatem 16400 Hex SINT
+10MBE:C Dataf3] 16400 Hex SINT
+|OMES:C.D atald] [~] 16301 Hen SINT
[ = iomesCoatEnn) L6400 Hex SINT
| ioMesCcDatei) 16400 Hex SINT
| +ioMegCDaz) L6400 Hex SINT
|+ iomsscoatana) 16400 Hex SINT
| = ioMsscDateie 16400 Hex SINT
+-IMMAAT Datallhl 1A400 Hex SIMT >
|« [ » [\Monitor Tags 4 EditTags / K ‘ LI—‘
Note

Further information about QuickConnect can also be found in chapter 7, QuickConnect in
FGEN (page 7-4).
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Implementation of Modbus TCP

9.1 Common Modbus description

Note

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

Modbus is an application layer messaging protocol, positioned at level 7 of the OSI model, 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 TCP/IP stack.

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

It is currently implemented using:
TCP/IP over Ethernet. (that is used for the FGEN-modules and described in the following)

Asynchronous serial transmission over a variety of media (wire: RS232, RS422, RS485, optical: fiber,
radio, etc.)

Modbus PLUS, a high speed token passing network.

Schematic representation of the Modbus Communication Stack (according to Modbus Application
Protocol Specification V1.1 of Modbus-IDA):

Figure 9-1:
Schematic
representation
of the Modbus
Communica-
tion Stack

9-2

Modbus Application Layer

Modbus TCP
TCP
IP
@ ® ®
andere Modbus plus Master/Slave Client/Server
Rsxxx Ethernet
Physical layer || Physical layer Physical layer || Physical layer
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9.1.1 Protocol description

The Modbus protocol defines a simple protocol data unit (PDU) independent of the underlying
communication layers.

The mapping of Modbus protocol on specific buses or network can introduce some additional fields on
the application data unit (ADU).

Figure 9-2: - -
Modbus tele- MODBUS TCP/IP ADU

gram acc. to MBAP Header ||Function code Data

Modbus-IDA

4

il
-

PDU

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.
The Modbus application protocol establishes the format of a request initiated by a client.

The field function code of a Modbus data unit is coded in one byte. Valid codes are 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 perform. Function code "0" is not valid.

Sub-function codes are added to some function codes to define multiple actions.

The data field of messages sent from a client to server devices contains additional information that the
server uses to take the action defined by the function code. This can include items like discrete and
register addresses, the quantity of items to be handled, and the count of actual data bytes in the data
field.

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 occurs related to the Modbus function requested in a properly received Modbus ADU the
data field of a response from a server to a client contains the data requested.

Figure 9-3: .

Modbus data Client Server
transmission

(acc. to -

Modbus-IDA) Initiate request

Function [:ude| Data request | \
Perform the action

/ Initiate the response

Receive the respunse| | Function code | Data response
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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.

Figure 9-4:

Modbu§ dgta Client Server
transmission

(acc.to

Modbus-IDA) Initiate request

Function cude| Data request ‘ \
error detected in action

/ Initiate error

— | Exception function code|Exception code|

Receive the response

9.1.2 Datamodel
The data model distinguishes 4 basic data types:

Table 9-1: Data Type Object type Access Comment
Data types for : - ) )
Discrete Inputs Bit Read This type of data can be provided by an I/O system.
Modbus
Coils Bit Read-Write This type of data can be alterable by an application
program.
Input 16-bit, Read This type of data can be provided by an 1/0 system.
Registers (word)
Holding 16-bit, Read-Write This type of data can be alterable by an application
Registers (word) program.

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 consecutive 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 to these data is done via defined access-addresses (see ,Modbus registers”, page 9-7).

The example below shows the data structure in a device with digital and analog in- and outputs.
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FGEN devices have only one data block, whose data can be accessed via different Modbus functions.
The access can be carried out either via registers (16-bit-access) or, for some of them, via single-bit-

access.
Figure 9-5:
Picture of the Gateway
data memory of Uelie) MO
the FGEN
modules pee.ead
input
data
Modbus Function
e reguest Code
““““““““ - o
packed | lechnolony | amalog *|  ReadReaister FC 4
output technology '\ :
data | digital cutputs | } [analog | Wi'rite Register FC B
Control, diital autputs
Status, =T 1 > ReadRenister FC 4
Diagrn - ‘\
, YWitite Register FC R
Read BitsiCoils FC1
Write BitsiCoils FC &
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9.2 Implemented Modbus functions

The FGEN stations for Modbus TCP support the following functions for accessing process data,
parameters, diagnostics and other services.

Table 9-2:
Implemented
functions

9-6

Function codes

No. Function

Description
1 Read Coils

Serves for reading multiple output bits.
2 Read Discrete Inputs

Serves for reading multiple input bits.
3 Read Holding Registers

Serves for reading multiple output registers.
4 Read Input Registers

Serves for reading multiple input registers.
5 Write Single Coil

Serves for writing a single output bit.
6 Write Single Register

Serves for writing a single output register.
15 Write Multiple Coils

Serves for writing multiple output bits.
16 Write Multiple Registers

Serves for writing multiple output registers.
23 Read/Write Multiple Registers

Reading and writing of multiple registers.
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Note
ﬂ The Table 9-5:, page 9-10 shows the register mapping for the different Modbus addressing

methods.

Table 9-3: Address (hex.) Access A Description
Ident number of
the station
Aro=readonly  0x0000 to Ox01FF ro packed process data of inputs
rw = read/write (process data length of the modules
— see Table 9-5: (process data length of the stations)
0x0800 to 0x09FF rw packed process data of outputs (process data length of
the modules
— see Table 9-5: (process data length of the stations)
0x1000 to 0x1006 ro Station Identifier
0x100C ro Station status (see Table 9-7: Register 100Ch: 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
modules
0x1017 ro Register-mapping-revision
(always 1, if not, mapping is incompatible with this
description)
0x1020 ro watchdog, actual time [ms]
0x1120 rw watchdog predefined time [ms] (default: 0), see also
Error behavior of outputs (watchdog) (page 9-20))
0x1130 rw Modbus connection mode register, page 9-17
0x1131 rw Modbus connection timeout in sec. (Def.: 0 = never),
page 9-17
0x113Cto 0x113D rw Modbus parameter restore, page 9-17
(reset of parameters to default values)
0x113E to Ox113F rw Modbus parameter save, page 9-18
(permanent storing of parameters)
0x1140 rw deactivate protocol

Deactivates explicitly the selected Ethernet-protocol:
0 = EtherNet/IP™

1 =Modbus/TCP

2 = PROFINET

15 = web server

D301271 1013 - FGEN - multi protocol
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Table 9-3: Address (hex.) Access A Description
Ident number of
the station
0x1141 ro active protocol
0 = EtherNet/IP™
1 =Modbus/TCP
2 = PROFINET
15 = web server
0x2400 ro System voltage Ug,s [mV]: 0if <18V
0x2401 ro Load voltage U, [mV]: 0if < 18V
0x8000 to 0x8400 ro process data inputs (32 registers per station)
0x9000 to 0x9400 rw process data outputs (32 registers per station)
0xA000 to 0xA400 ro diagnostics (32 registers per station)
0xB000 to 0xB400 rw parameters (32 registers per station)
9-8 D301271 1013 - FGEN - multi protocol
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The following table shows the register mapping for the different Modbus addressing methods

Table 9-4: Description Hex Decimal 5-digit Modicon
Mapping of
Modbus regis-
ters (holding
registers)
packed input data 0x0000 0 40001 400001
to to to to
OxOTFF 511 40512 400512
packed output data 0x0800 2048 42049 402049
to to to to
0x09FF 2549 42560 402560
Station Identifier 0x1000 4096 44097 404097
to to to to
0x1006 4102 44103 404103
Station status 0x100C 4108 44109 404109
process image length in bit for the 0x1010 4112 44113 404113
intelligent output modules
process image length in bit for the 0x1011 4113 44114 404114
intelligent input modules
process image length in bit for the digital  0x1012 4114 44115 404115
output modules
process image length in bit for the digital 0x1013 4115 44116 404116
input modules
watchdog, actual time 0x1020 4128 44129 404129
watchdog, predefined time 0x1120 4384 44385 404385
Modbus connection mode register 0x1130 4400 44401 404401
Modbus connection timeout in sec. 0x1131 4401 44402 404402
Modbus parameter restore 0x113Cto  4412to 44413 to 404413 to
0x113D 4413 44414 404414
Modbus parameter save 0x113E to 4414 to 44415 to 404415 to
0x113F 4415 44416 404416
deactivate protocol 0x1140 4416 44417 404417
active protocol 0x1141 4417 44418 404418
System voltage Ugys [mV] 0x2400 9216 49217 409217
Load voltage U, [mV] 0x2401 9217 49218 409218
process data inputs 0x8000, 32768 - 432769
(max. 2 registers per station) 0x8001 32769 432770
process data outputs 0x9000, 36864, - 436865,
(max. 2 registers per station) 0x9001 36865 436866
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Table 9-4: Description Hex Decimal 5-digit Modicon
Mapping of
Modbus regis-
ters (holding
registers)
diagnostics (max. 2 registers per station) 0xA000, 40960, - 440961,
00A001 40961 440962
diagnostics (max. 4 registers per station) 0xB000, 45056, - 445057,
0xB0O01 45057 445058

9.3.1 Data width of the I/0-modules in the modbus-register area

The following table shows the data width of the FGEN-stations within the modbus register area and the
type of data alignment.

Table 9-5: Station Process input Process output Alignment

(process data

length of the

stations
FGEN-IM16-x001 16 Bit - bit by bit
FGEN-OM16-x001 - 16 Bit bit by bit
FGEN-IOM88-x001 8 Bit 8 Bit bit by bit
FGEN-XSG16-x001 16 Bit 16 Bit bit by bit
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9.3.2 Register mapping of the FGEN-stations
FGEN-IM16-x001
register Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
packed input data
0x0000 Inputs DI7 Dl6 DI5 DI4 DI3 DI2 DI1 DIO
C3P2 C3P4 CoP2 C2P4 C1P2 C1P4 CoP2 CoP4
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
0x0001 Status ) ) ) ) ) ) ) Diag
Word Warn
- FCE - - CFG coMm Ug -
0x0002 group - - - - - - - I/0 Diag
diagnostic
. - - - - - - - -
Inputs
0x8000 DI7 Dl6 DI5 DI4 DI3 DI2 DI DIO
C3P2 C3P4 CcoP2 C2P4 C1P2 C1P4 CoP2 CoP4
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
Diagnostic data
0xA000 SCs7 SCS6 SCS5 SCS4 SCS3 SCS2 SCS1 SCS0
Parameters
0xB000 - - - - - - - -
0xB001 Inv. DI7 Inv. DI6 Inv. DI5 Inv. DI4 Inv. DI3 Inv. DI2 Inv. DI1 Inv. DIO
Inv.DI15 | Inv.DI14 | Inv.DI13 | Inv.DI12 | Inv.DI11 | Inv.DI10 | Inv.DI9 | Inv.DI8
— Meaning of the register bits (page 9-15)
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FGEN-OM16-x001

register Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
packed input data
0x0001 Status U ) ) ) ) ) ) Diag
Word L Warn
- FCE - - CFG coMm Ug -
0x0002 group - - - - - - - I/0 Diag
diagnostic
. - - - - - - -
packed output data
0x0800 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 2P2 C2P4 C1P2 C1P4 CcoP2 Ccop4
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO8
C7P2 C7P4 Cc6P2 C6P4 C5P2 C5P4 C4P2 C4P4
Outputs
0x9000 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2P2 C2P4 C1P2 C1P4 coP2 CcopP4
DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
C7P2 C7P4 ce6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
Diagnostic data
0xA000 - - - - - - - -
SCO7 SCO6 SCO5 SCO4 SCO3 SCO2 SCO1 SCO0
0xA001 SCO15 SCO14 SCO13 SCO12 SCO11 SCO10 SCO9 SCO8
Parameters
0xB000 SROx7 SROx6 SROx5 SROx4 SROx3 SROx2 SROx1 SROx0
SROx15 | SROx14 | SROx13 | SROx12 | SROx11 | SROx10 SROx9 SROx8

— Meaning of the register bits (page 9-15)
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FGEN-IOM88-x001
register Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
packed input data
0x0000 Inputs DI7 Dl6 DI5 DI4 DI3 DI2 DI1 DIO
C3P2 C3P4 CoP2 C2P4 C1P2 C1P4 CoP2 CoP4
0x0001 Status U ) ) ) . ) ) Diag
Word L Warn
- FCE - - CFG coM Ug -
0x0002 group - - - - - - - I/0 Diag
diagnostic
. - - - - - - - -
Inputs
0x8000 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 c1P2 C1P4 CoP2 CoP4
packed output data
0x0800 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 P4 C1P2 C1P4 0P2 CoP4
Outputs
0x9000 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2P2 P4 C1P2 C1P4 CcoP2 Ccop4
Diagnostics
0xA000 - - - - SCS3 SCS2 SCS1 SCSo
SCO7 SCO6 SCO5 SCO4 SCOo3 SCO2 SCO1 SCO0
Parameters
0xB000 Inv.DI7 | Inv.DI6 | Inv.DI5 | Inv.DI4 | Inv.DI3 | Inv.DI2 | Inv.DI Inv. DIO
SROx7 SROx6 SROX5 SROx4 SROx3 SROx2 SROx1 SROx0

— Meaning of the register bits (page 9-15)

D301271 1013 - FGEN - multi protocol 9-13



Implementation of Modbus TCP

FGEN-XSG16-x001

register Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
packed input data
0x0000 Inputs D17 Dl6 DI5 Dl4 DI3 DI2 DI DIO
C3P2 C3P4 CcopP2 C2P4 C1P2 C1P4 copP2 CoP4
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
0x0001 Status U ) ) ) ) ) ) Diag
Word L Warn
- FCE - - CFG coM Ug -
0x0002 group - - - - - - - I/0 Diag
diagnostic
. - - - - - - - -
Inputs
0x8000 DI7 Dl6 DI5 Dl4 DI3 DI2 DI DI0O
C3P2 C3P4 CcoP2 C2P4 C1P2 C1P4 CcoP2 COP4
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
C7P2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
packed output data
0x0800 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 C2P4 C1P2 C1P4 CoP2 CoP4
DO15 DO14 DO13 DO12 DO11 DO10 D09 DO8
C7P2 C7P4 c6P2 C6P4 C5P2 C5P4 C4pP2 C4P4
Outputs
0x9000 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
C3P2 C3P4 C2pP2 P4 C1P2 C1P4 CoP2 CoP4
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO8
C7pP2 C7P4 Cc6P2 C6P4 C5P2 C5P4 C4P2 C4P4
Diagnostics
0xA000 SCS7 SCS6 SCS5 SCS4 SCS3 SCS2 SCS1 SCSo
SCO7 SCO6 SCO5 SCO4 SCOo3 SCO2 SCO1 SCO0
0xA001 SCO15 SCO14 SCO13 SCO12 SCO11 SCO10 SCO9 SCO8
Parameters
0xB000 - - - - - - - -
0xB001 Inv. DI7 Inv. DI6 Inv. DI5 Inv. DI4 Inv. DI3 Inv. DI2 Inv. DI1 Inv. DIO
Inv.DI5 | Inv.DI14 | Inv.DI13 | Inv.DI12 | Inv.DI11 | Inv.DI10 | Inv.DI9 Inv. DI8
0xB002 SRO7 SRO6 SRO5 SRO4 SRO3 SRO2 SRO1 SROO0
SRO15 SRO14 SRO13 SRO12 SRO11 SRO10 SRO9 SRO8
0xB003 ENDO7 | ENDO6 | ENDO5 | ENDO4 | ENDO3 | ENDO2 | ENDO1 EN DOO
ENDO15 | ENDO14 | ENDO13 | ENDO12 | ENDO11 | ENDO10 | ENDO9 | ENDOS8
— Meaning of the register bits (page 9-15)
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Meaning of the register bits

Table 9-6:
Meaning of the
register bits

Name Meaning
I/0-data
DIx DI = digital input
DOx DO = digital output
Cx C=connector
Px P =Pin
Diagnostics
DiagWarn See Register 100Ch: "Station status" (page 9-16)
Ug
UL
coOM
CFG
FCE
I/0 Diag Summarized diagnostic message of
I/Os
SCSx Short circuit at sensor supply of the respective channel
SCOx Short circuit at output of the respective channel
Parameters
Inv. DIx The input signal at the respective channel is inverted.
SROx 0 =activated A
The output switches on automatically after an overload.
1 = deactivated
The output is manually switched-off and on again.
EN DOx Deactivates or resp. activates the output at the respective connector

of the device.
0 = deactivated
1 =activated A

D301271 1013 - FGEN - multi protocol
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9.3.3 Register 100Ch: "Station status”

This register contains a general gateway/ station status.

Table 9-7:
Register 100Ch:
Station status

Bit Name Description

Station

15 - -

14 FCE The Force Mode is activated, which means, the actual
output values may no match the ones defined and sent by
the field bus.

13 - -

12 - -

Module bus

1 CFG I/0O configuration error

10 CcoM Communication on the internal module bus disturbed.

Voltage errors

9 Ug System supply voltage too low (< 18 V DC).

8 - -

7 U, Load voltage too low (< 18 V DCQ).

6 - -

5 - -

4 - ;

Warnings

3 - -

2 - -

1 - -

0 DiagWarn Diagnostic messages are available.

9-16

D301271 1013 - FGEN - multi protocol



. TUNRCEK
Modbus registers

Industrial
Automation

9.3.4 Register 1130h: ,,Modbus-Connection-Mode”

This register defines the behavior of the Modbus connections:

Table 9-8: Bit Name
Register 1130h: I
— Description
Modbus- P
Connection- 15to2 reserved
Mode
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
generated. If the request is accepted, the write access is executed and the write
authorization remains active until the connection is closed.

- 1: The write authorization for the respective Modbus-connection is already opened during
the 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.

9.3.5 Register 1131h:,,Modbus-Connection-Timeout”

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

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

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

For this purpose, write "0X6C6F" in register 0x113C. To activate the reset of the registers, write "0x6164"
("load") within 30 seconds in register 0x113D.

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

The service resets the parameters without saving them. This can be achieved by using a following
"save" service.
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9.3.7 Register 0x113E und 0x113F: ,Save Modbus-Connection-Parameters”

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

or this purpose, write "0x7361" in register 0x113E. 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.
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9.4 Bit areas: mapping of input-discrete- and coil-areas

The digital in- and outputs can be read and written (for outputs) as registers in the data area of the
packed in- and output process data.

Note

ﬂ In the packed process data, the digital I/0 data are stored following the variable in- and
output data area of the intelligent I/Os, which means they are stored with a variable offset,
depending on the station’s I/O-configuration.

In order to set for example a single output (single coil), the following functions are available for reading
and writing single bits:

FC1 (,Read Coils"),

FC2 (,Read Discrete Inputs”),
FC 5 (,Write Single Coil”)
FC15 (,Write Multiple Coils”)

Data mapping in the input-discrete- and coil-areas:

Mapping: input-discrete
All digital inputs are stored in this area (offset "0").

Mapping: coils
All digital outputs are stored in this area (offset "0").
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9.5  Error behavior of outputs (watchdog)

In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depending on the
defined time for the Watchdog (register 0x1120, page 9-7):

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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9.6 Parameters and diagnostic messages of the I/O channels

Note
ﬂ Please find explanations regarding parameters and diagnostic messages in the section
Register mapping of the FGEN-stations (page 9-11).
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10 Application example FGEN for Modbus TCP with CODESYS Win V3

10.1 Used hard-/ software

10-2

10.1.1 Hardware

10-2

10.1.2 Software

10-2

10.2 Network configuration

10.3 Programming with CoDeSys

10.3.1 Predefined feature sets

10-3

10-4

10.3.2 Creating a new project

10-4
10-5

10.3.3 Defining the communication settings

- Gateway definition

10-7

10-7

- Setting the communication path
10.3.4  Adding the Ethernet Adapter
10.3.5  Adding the Modbus master
10.3.6  Adding a Modbus TCP slave
10.3.7 Programming (example program)

- Small example program
10.3.8  CoDeSys: Global variables

— Global variable list

10-8

10-9

10-10

10-11

10-13

10-13

10-14

10-15

10.3.9 Modbus channels

10-15

- Modbus data mapping

- Setting the Modbus channels (examples)

10-16

10-17

10-23

10.3.10  Building, login and start

10.3.11  Reading out the process data
10.3.12  Evaluation of the status word of FGEN-XSG16-5001 (%IW1)
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10.1 Used hard-/ software

10.1.1 Hardware
FGEN-IOM88-5001 (IP-address 192.168.1.90)
FGEN-XSG16-5001 (IP-address 192.168.1.107)

10.1.2 Software

CODESYS 3.4, SP3, Patch 1
PLC: CODESYS Control Win V3 (3.4.3.10)
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10.2 Network configuration

FGEN-stations are delivered in the address-mode "PGM-DHCP", switch-position "600" and can be
reached using IP-address 192.168.1.254 .

Note
ﬂ In order to build up the communication between the FGEN-station and a PLC/ PC or a network
interface card, both devices have to be hosts in the same network.

To achieve this, you have either

to adjust the FGEN's IP address via BootP, DHCP etc. for integrating it into your own network (for
detailed information about the different possibilities for address setting, please read chapter 3,
Connection possibilities, page 3-6.

or

to change the IP address of the used PC or network interface card (for detailed information, please
read the Changing the IP address of a PC/ network interface card, page 14-2.
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10.3 Programming with CODESYS

Open CODESYS via "Start — All programs — 3S CoDeSys — CoDeSys — CoDeSys V 3.4".

10.3.1 Predefined feature sets

In this example, CODESYS is run with the "Professional feature set" not with the "Standard feature set".
This setting has influence on different CODESYS functions and can be changed via "Tools — Options..."
inthe "Features" under "Predefined feature sets...". For further information concerning this topic, please
read the CODESYS online help.

Figure 10-1:
Predefined
feature sets
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m Libraries Professional v|

& Load and Save

SFC ] IE|

adva FEQUIFEMENts, Al Teatire
SFiC editar ser interface aspects show more complexity
[El smartCoding in order to unveil all possibilities of the system,
& source Control
= Svntax Highlighting

Text editor ol
@ Wisualization [ oK J [ P J brcrption. )
> 3 X
| & 0 message(s)
L Predefined feature sets... J

[ oK J [ Caniel J

5 Devices |[[] POLs Precompile: @ Ok

Current user: {nobody)
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Programming with CODESYS

10.3.2 Creating a new project

1 Create a new CODESYS-project using the "File — New project" command.

Automation

Figure 10-2:
New project

(7 CoDeSys

H% Mew Project... Chrl+1
= OpenProject... Chl+o
Close Project
A save Project Chrl+5
Save Project As...
Project Archive
Source upload...
Source download. ..
A Print...
N Page Setup...
Recent Projects

Exit Ale+F4

File | Edit WView Project Build Online Tools  Window  Help

B b i i

#4Find

2 Select "Standard project” and define a project name.

Figure 10-3:
Standard
project

D301271 1013 - FGEN - multi protocol

Templates:

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

Marme: |FGEN_WIN_V3

Location: |C:'|,D0cuments and SettingsitestplatziMy Documents

Ok ] [ Cancel ]
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Application example FGEN for Modbus TCP with CODESYS Win V3

3 Please define also your preferred programming language.
In this example, Structured Text is used.

Figure 10-4:
Selection of
CODESYS Con-
trol Win V3

Standard Project |§|
" ‘fou are about to create a new standard project. This wizard will create the Following
| :'i | objects within this project:

- One programmable device as specified below

- & program PLC_PRG in the language specified below

- & cyclic task which calls PLC_PRG

- A reference ko the newest version of the Standard library currently installed,

Device:

PLC_PRG in:

Structured Text (ST) b |

4 The new project is created.

5 In CODESYS, the project tree is build up as follows:

Figure 10-5:
Project tree

10-6

7 FGEN_WIN_V3.project - CoDeSys

Datei  Bearbeiten  Ansicht  Projekk  Erstellen  Online  Debug  Tools  Fenster  Hilfe
B dH & EEEN =) #h 05 | G2 o ] | O O
Gerdke ~ I X
=5 FoEN WLV &
= m Device (CoDeSys Contral Win ¥a)
=B sps-Logik
= Application

m Bibliotheksverwalter

PLC_PRG (PRG)
Taskkonfiguration

@ MainTask

Note

If the window "devices" should not be displayed, it can be activated via "View — Devices".
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Programming with CODESYS

10.3.3 Defining the communication settings

Industrial
Automation

Double-clicking the "Device (CODESYS Control Win V3)" opens the corresponding editors.

The communication path (Gateway) to the HMl is defined in the "Communication Settings" tab.

Gateway definition

1 Use the "Add gateway"-button to open the dialog box "Gateway" and, where necessary, assign a

new gateway name.

2 Keep the setting "localhost" or define an IP-address for the gateway instead.
When using the setting "localhost”, the CODESYS-communication-gateway of the PC, on which this
CODESYS-installation is running, is used as programming interface.

Figure 10-6:
Communica-
tion settings

GEN_WIN_V3.project - CoDeSys

- [E[x]

File Edit Wiew Project Buld Online

FGEN_WIN_V3.project - CoDeSys

Debug  Tools  Window  Help

- o]

Datei EBearbeiten  Ansicht  Projekt  Erstellen  Cnline Debug  Tools  Fenster  Hife - X
iAEES RN e R R R W s M- - I T R =S . ¥
Gerits > * X [{ Device | e P
=5l AR W E e aaaasssss— P F
=[] Device (Cobesys Contral Win ¥3) Kammunikationseinstelungen |Aupl\kationen || ateien | Log || SPS-Einstellungen | 5P5 Shell | Benutzer und Gruppen ¢ *
= 10 sps-Logik T
=) Application m teuerung auswihlen:
H m Bibliotheksverwalter |Gateway-1 v‘ Akkiven PFad setzen
: PLC_PRG (PRG) —
= TaskkonFfiguration
i @ MainTask %IGaleway | Gateway hinzuFigen...
tmerat hinzufligen...
Mame;
Treber: [P _~
MNetzwerk durchsuchen
Einstellungen:
Filter:
Param... | Mert / Ziglsystem-10 v
+ IP-A.. localhost )
Port 1217 Sortierreihenfolge: —
5
e(s)
= i =
= ; i v 2 x
[P Pous |52 Gerate | g
ktueller Benutzer: {niemand)

Precompile: €% OK

Current user: {nobody)
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Application example FGEN for Modbus TCP with CODESYS Win V3

Setting the communication path
1 Mark the gateway and scan the network via the respective button.

2 The network card of your PC will be found and set as active path.

Figure 10-7: FGEN_WIN_V3. project - CoDeSys

Set COmmunica- File Edit “iew Project Buld ©Online Debug  Tools  window Help
. T o ;
tion =E S #h %) W %
p ath Devices - 0 X /m S
=g FEERL W LT [ | —
=[] Device (CoDesys 5P win wa) Communication Settings |Applicatiuns Fies | Log PLC settings | PLC shell | Users and Groups | Access Rights | Stabl 4 *
-~

= B pLE Logic
= ':} Application

Select the network path to the controller:

|Gateway-1

m Library Manager

PLC_PRG (PRG)
= @ Task Configuration
& MainTask

.19.’1. Gateway-1

FGEN_WIN_V3.project - CoDeSys

v
MNode Name
Gateway-1
Add gateway. ..
Driver:
TCR(IP Add device...

= [ Device (CoDesys SP win v3)

File Edit View Project Buld Onlne Debug  Tools  Window Help
an | = ol
B EH & dh 4] | &
Devices > B X [f] pevice = &
=5 FeE Wi KE e
|Cnmmunicatinn Settings |Applicat\ons Files | Log PLC settings | PLC shell | Users and Groups | Access Rights | Stabl 4 *

Select the netwark path ko the controller:

=20 PLE Logic

= r) Application |Gateway-1 :0001.0754

Y
l* Set active path

m Library Manager
PLC_PRG (PRE)

= @ Task Configuration

FGEN_WIN_V3.project® - CoDeSys

Node ~
Nam
e:

Add gateway. .
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File Edit Wiew Project Buld Online Debug  Tools  Window  Help
B HEH & &) O %
Devices * 3 X /m = o
)| == e e v [ | P —
=[] Device (CoDeSys 5P Win w3) Communication Settings |Applications Files | Log PLC settings | PLC shell | Users and Groups | Access Rights | Stabl € #
1 =B pLE Logic Select the network path to the controller: A
- = S‘i Application |Gateway-1:0000.0?48 v| [ et active path ]
Library Manager Mo
= - A
PLC_PRG (PRG) mbatenay 1 - P
= (& Task Canfiguration ] SCHEUERNBZ [0000.074B] {active) = P
& MainTask SCHE
UERN Add device...
B2
Node
Addr
nooo.
0746
Filter ;
Tar
s 1?\. » Target ID v
Don't save netwark path in project
g p () Sorting order
[] Secure online mode 3
MName hd hd
K Messages ~ 0 X
| - | € 0eraris) | & 0 warninals) | & 0 message(s) |
= Description Project Object Position
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Programming with CODESYS 2 A e

Industrial
Automation

10.3.4 Adding the Ethernet Adapter

Open again the context menu by right-clicking the Device entry. In the dialog "Add Device" select the
3S Ethernet Adapter under "fieldbusses — Ethernet Adapter" and add it to the project tree.

Figure 10-8:

© FGEN_WIN_V3.project* - CoDeSys

Add’ng the File Edit Wew Project Build ©Online Debug  Tools  Wwindow  Help
Ethernet BEE &S o« & BEX MR 00 |5 9
Adapter as e || g ,
,p = RS WY E (v] il Add Device E|
device =[] [pevice (CoDesys TP win w3 =
=80 PLC Logic | # Cut Mame: |Ethernet |
=47 Appli Copy Action:
Lil
Al () Append device () Insert device () Plug device () Undate device
= @ T3 ¥ Delete Device:
é Properties. .. Vendor: |<A\I vendaors> v
Marne ‘endor 5
| fidd Device... = [ Fieldbusses
+- 4. As-Interface
\ + AN CANbus
Nl * i EtherCAT
Update Device. . E8 Ethernet Adapter
[T [Ethernet 35 - Smark Software Solutions GmbH
D) AddFolder... +. = EthernetIP
_-T Edit Object +- ke Modbus
Edit Object With. .. ¥ 5 Profibus
+.. 17 Profinet I0 o
Expart... —
Import...
Simulation Information: 1
ﬂi Name: Ethernet A~
Device Configuration Yendor: 35 - Smart Software Solutions GmbH =
Groups: Ethernet Adapter
o v
Yersion: 5.4.0.0 bt ﬁn
Append selected device as last child of
Device
#  (Vou can select anather target node in the navigator while this window is A
I Add Device I [ Close ] | |
D POl | 58 Devices Precg
Current user; (nobody)
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10.3.5 Adding the Modbus master

Aright-click on the Ethernet-master opens the context menu. Select "Add Device" and add the Modbus
TCP-master to the network.

Figure 10-9: 2 FGEN_WIN_V3. project* - CoDeSys CEX
Add[ng the File Edt ‘iew Project Buid Onlne Debug  Tools  Window Help
Modbus master | J=H & < - & X | g4 4 g e

es MY | []) Device = td
=5 FGEN WA VF [ |
= [ Device {CaDeSys 5P Win v3) [ < & Add Device b_<|
T Eﬂ PLC Logic =
=-9 PR
& ADDI_'Eat'm Mame:! |Modbus_TCP_Master |
m Library Manager
PLC_PRG (PRIS) Action;
= @ Task Configuration (#) Append device () Insert device () Plug device () Update device
@ MainTask.
IErh Device:
[ [Etherne B cu
) Wendor: |<nll wendors = W
Copy
Name Yendor
= m Fieldbusses
| Delete =k Modbus
Properties. . <~ W Modbus TCP Master
/' m Modbus TCP Master 35 - Smatt Software Solutions GmbH
- +-wo ModbusTCP Slave Device
‘ Add Device... I
Insett Device. ..
Disable Device

T

Update Device...

=) AddFolder... .

g Infarmation:

(3§ Edit Object ﬁ Name: Modbus TCP Mastker ~

Edit Object with. .. Yendor: 35 - Smart Software Solutions GmbH =
Groups: Madbus TCP Master
Ty v
Export... ¥ersion: 3.4.1.0 s Q—cﬂ
ImporE. .. Append selected device as last child of
Device Configuration  # Ethernet
| &  (Vou can select another target node in the navigator while this window is open. )
5 i Prec
D Pols | 22 Devices [ Add Device ] [ Close
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Programming with CODESYS

10.3.6 Adding a Modbus TCP slave

Industrial
Automation

1 Now, add the Modbus TCP slaves to the project and rename them if necessary.

FGEN_WIN_V3. project* - CoDeSys

Figure 10-10:

Selectingaslave File Edit Miew Project  Buld ©Online Debug  Tools  ‘Window  Help
A EIS o - b B X YR 5}

= m Device (CoDeSys SP Win ¥3)

=&l PLE Logic
= u Application

m Library Manager

PLC_PRG (PRG)
Task Configuration
8 MainTask

= m Ethermet (Ethernet)

#cut
Copy

¥ Delete
Properties...

[

| Add Device. .. ‘

/[ pevice

Bl i) Add Device

Mame: |Modbus,TCleave |

Action:

(%) append device () Insert device () Plug device () Update device

Device:

‘endor: ‘ <Al vendors = b
Marne: ‘endor
= ﬂi Fieldbusses

= Modbus
= Wi Modbus TCP Slave

/ [l [Modbus TCP Slave |35 - Smart Software Solutions GmbH

Insert Device. ..

FGEN_WIN_V3. project* - CoDeSys

PLC_PRG (PRE)
Task Configuration
8 MainTask
= m Ethermet (Ethernet)
= m Modbus_TCP_Master (Modbus

[ =l

File Edit Wiew Project Buld Online Debug  Tools  window  Help
Sl & v EREERER . R 4
[ Device | [/ Modbus_TCP_Master [ Modbus_Tl:P_SIave] - X
=[] Device (Cobesys 5P win v3) ModbusTCP SIaV/Modbus Slave Channell Modbus Slave Init | ModbusTCPSkave Configuration | ModbusTCPSlave /O Map ¢ *
/
T @1] PLC Logic Line = Accefs Type | WRITE Offset | Default value | Length | Comment
= u Application
Library Manager

Properties - Modbus_TCP_Slave [Device: Ethernet: Modbus_T... b__(|

# Ccut
Copy
S

*

Delete

Comman |Access contral | Build

v

|FGEN_x5G16_4nn1 |

Properties...

E

Full name: Modbus_TCP_Slave [Device: Ethernet: Madbus_TCP_Master

T

Insert Device...

Disable Device
Update Device,.,
Add Falder...

Edit Object

Edit Cbiject with, ..

Export...
Import...

£ Device Configuration  #

Device
Device Editor

Object bype:
Open with:

* 1%

ing(s) | ¥ 0 message(s)

osition

Move up

essages

Escription

Apply

0K Cancel

9 ok

recompils:

POLs | 58 Devic
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Application example FGEN for Modbus TCP with CODESYS Win V3

2 Again, a double-click onto the slave in the project tree opens the respective editors.

3 Inthe "Modbus TCP Slave"-tab, set the nodes IP-address (in this example: 192.168.1.90 for FGEN-
IOM88-5001 und 192.168.1.107 for FGEN-XSG16-5001).
All other settings can be kept.

Figure 10-11:
Setting the IP
address at the
slave

10-12

FGEN_WIN_V3. project* - CoDeSys

File Edit Wiew Project  EBuild Online Debug  Tools  window  Help

ER=N" = dh 27 &F o8
Devices - 7 x [ Device | [] Modbus TCP Mastsr | [J  FGEM ®SG16 4001 7] FGEN_IOMB8S 5001 - X
ERE== ] =]
= m Device (CoDeSys 5P win w3) ModbusTCP Slave | Modbus Slave Channel || Modbus Slave Init | ModbusTCPSlave Configuration | ModbusTg ¢ *
= EM PLC Logic
=} Application Modbus-TCP
m Library Manager “u nB"s
PLC_PRG (PRG) Slave IP Address: 192 ., 168 . 1, 90
- Task Canfiguration Unit-I0 [1..247] |:|
2 MainTask
2 Mainlas Response Timeout {ms) 1000
= m Ethernet (Ethernet)
= m Madbus_TCP_Master (Modbus Pork 502
[ FeEM_tomMEs_S001 (Mody
m FGEM_X5G16_4001 {Modb
Messages > 7 M
- [ 0erroris) | # 0 warningis) | €% 0 messageis)
Description Project Ohject Position
< | >
DPOUS 2 Devices Precompile: @ OK
Current user: {nobody)
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Programming with CODESYS

10.3.7 Programming (example program)

TUNRCK

Industrial
Automation

The programming is done under PLC-PRG in the project tree. This example is programmed in

Structured Text (ST) as defined under Creating a new project (page 10-5).

Small example program

1 The counter counts

2 Counter-reset via setting the variable "xReset" (BOOL) to "1".
"xReset" has been defined in the global variables (see also page page 10-14)

Note

out the process data, page 10-25) is enabled.

The status of process values is only shown in the process image if a program refers to them or
if the function "Always update variables" in the "MobusTCPSlave I/0 Mapping" (see Reading

Figure 10-12:
Example
program

3 FGEN_WIN_V3.project - CoDeSys

EEE &

Devices

4 By

=] FGEN W VE -
= [ Device (CoDeSys SP Win ¥a)
= = PLC Logic
=4} npplication
@ cun
Library Manager
PLC_PRG (FRG)
= @ Task Corfiguration
@ MainTask,
= ﬂi Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus
[ FGEN_IOMaE 5001 (Mod
m FGEN_#5G16_4001 {Modb|

File Edit ‘iew Project Build Online Debug Tools
X | b

» & X | Modbus_TCP_Master

Window  Help

AR B 5%

[f] FGEM_%5G16_4001

[fll FeEN_ICM&a_S001 i PLC_PRG “ GYL | v X

< ¥
[ POLs |5 Devices

EHD_IF

1 PROGRAM FLC FRG
= z VAR

3 counter: WORD:

4 EHD VIR

v

£

1 counter := counter +1; -
= 2 IF xReset = 1 THEW

3 counter :=0;

4

5

Current user: {nobody) INS

Lln4 Cols chz
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10.3.8 CODESYS: Global variables

Global variables are defined either in the Global Variable List (see page 10-15) or directly in the I/O
Mappings of the single stations.

Figure 10-13: 3 FGEN_WIN_V3. project® - CoDeSys
EXampIe fOI’ File Edit View Project Build ©Online Debug Tools  Window Help
the definitionof | BE H & o ~ & B0 X [ #h 4% %% aER AN
a globa | vari- Devices v B X | dodbus TCP_Master [ (] FGEN_¥SG1s 4001 | (] FGEN_IOMas 5001 [S] PLCPRG .4l GYL |~ X
= O e W v == 1| vir cosm A=
able = Device (CoDeSys 5P Win ¥3) z «Reset: BOOL; :;
T @l] PLC Logic 3 £
\ b4
=12 Application 4| EMD VAR e
@ G - o
m Library Manager g,_
PLC_PRG (PRG) g
= @ Task Configuration 7
% MainTask
= m Ethernet (Ethernet)
= m Madbus_TCP_Master (Madbus
[ FeEM_1omMas_S001 (Mody
| FeEM_ss616_4001 (Madh| -
< 3
Messages >~ o X
| € Derror(s) | ® 0 warning(s) | €% 0 message(s)
Desctription Project Obiject Position
< | ¥
D POlUs | 58 Devices Precompie: € OK
Current user: {nobody) INS Lnz Callz Ch9
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Programming with CODESYS

Industrial
Automation

Global variable list

The creation of a "Global Variable List" is possible, too:
right-click to "APPL — Add object — Global Variable List".

Define the global variables The global variables are also automatically exported when building the
project, if they have been chosen for export in the symbol configuration. (see also Predefined feature
setsFigure 10-1:, page 10-4).

10.3.9 Modbus channels

The communication between Modbus TCP master and Modbus slaves is realized through defined
Modbus channels.

These channels are set in the register-tab "Modbus Slave Channel" using the "Add Channel..." button.

The process data of a slave can then be monitored under
"ModbusTCPSlave I/O Mapping" (see 10.3.11, Reading out the process data, page 10-25)

Figure 10-14:
Setting the
Modbus chan-
nels, examples

D301271 1013 - FGEN - multi protocol

7 FGEN_WIN_V3.project - CoDeSys

File Edit Wew Project Build Orline Debug Tools Window Help
A Lo |
HEE & # & %
Devices > ® X | Modbus TP Master (] FGEN_XSG16_4001 | || F&EW_IoMS5_S001 FLCFRG | avl | = X
=] AR M LT
= [l Device (CoDesys 5P win vE) ModbusTCP Slave | Madbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ModbusTe 4 *
— = o i
Moffset | Length | ErrorHandling | WRITE Offset | Length @ ¢
ModbusChannel §|
Charnel
Name
Access Type Read Holding Registers (Function Code 03) hd
Trigger Cyclic w | Cycle Time {ms) 100
Comment 2
I Add Channel... I [ Delete... ] [ Edit... ]
READ Register
Offset 030000 v v 1 x
Length 1 < ‘ © 0 erroris) | ' 0 warningfs) | Li ] message(s)|
Errar Handling Keep last Valus - ct Object Pasition
WRITE Regisker
Offset
Length
< £dl|
DPOUS Z# Devices Precompile: @ OK
Current user: (nobody)

The Modbus communication channels are defined by:

"Access Type":
Modbus function code, which defines the access method (bit- or word wise, read or write).

"READ Register" or "WRITE Register" —"Offset":
Specification of the start address for the Modbus Slave's register that has to be read or written.
These specifications have to be taken from the slave's Modbus documentation!
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Modbus data mapping
The mapping for the input and output data of a FGEN Modbus station depends on it's configuration.

The data mapping of the single FGEN stations can be found in chapter 9, section Register mapping of
the FGEN-stations (page 9-11).

The TURCK-Software "lI/O-ASSISTANT" offers the feature of creating a Modbus report for each Modbus-
station, which shows the mapping for the respective station (see below).

Modbus mapping (1/0-ASSISTANT)

Figure 10-15: 2.1. Station description

Modbus report
In Station address: 192.168.1.107
the I/0-ASSIS-
TANT Adr./Slot Name TAG Data Size In Data Size Out
0" FGEMN-XSG16-4001 192168 1.107T/FGEMN 16 bit 0 bit
-K5G16-4001
1 Intem-x5G16 01/Intem-X5G 16 16 bit 16 bit
Local /O data incl. status/control 1 Word 1Word
Summarnzed diagnostics 1 WWord 0VWords
Total size for infout data rounded on full words 3 Words 1 Word

*For detailed information about status/control word see online help.

2.2. 1/0 map for input data

[ Register | Bit position |

[_Hex [ Dec | 15 [ 1 [ 13 | 12 | 11 ] 1 [ 9 | 8 [ 7 | & | 5 [ 4 [ 3 [ =2z [ 1 [ 0o |
0:0000 oo 0115 0194 0143 0142 0111 0140 0108 0108 0107 O106  01.05 0104 0103 0102 0100 01.00
00001 0001 GW.15  GWI14  GWI3 GWI1Z GW 11 GIWI0 GW.OS  GWOS GWO07 GWOB GWOS GWO04 GWO3 GWDOD2Z GWOl GWOD
#0x0002 0002 - - - - - - - - - - - - - - Moo
Description: 1.Column=Register address, n. Column=Modul number bitposition

GV gateway status-/diagnostics hits

™ M module diagnostics (1 bit for each module)

Process input data: 3 Words

2.3. 10 map for output data

[ Register | Bit position |

Hex [ Dec | 15 [ 14 [ 113 [ 12 [ 11 [ 1 [ o [ & [ 7 [ & [ & [ 4 [ 3 [ 2z [ 1 [ o _|

0800 048 0115 0114 0143 0112 0111 0110 01038 0108 0107 0106 0105 0104 0103 0102 0100 0100

Description: 1.Column=Register address, n. Column=Modul number bitposition

Process output data: 1 Word

Note

Detailed information about the modbus registers of the FGEN-stations can be found in the
descriptions in chapter 9.
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Setting the Modbus channels (examples)

Industrial

Automation

1 Reading of % QWO and mapping of the counter value (VAR "Counter", see PLC_PRG, page 10-13) to
the output byte of the station FGEN-XSG16-5001 (%QWO0).

1.1 Write: %QWO0

— Access Type:

Write Single Register (function code 06)

- Write Register, Offset:

0%9000 (see Register mapping of the FGEN-stations, FGEN-XSG16-x001 (page 9-14))
The process output data of the station can be found in register 0x9000.

Figure 10-16:
Modbus
channel,
counter value,
FCo6

7 FGEN_WIN_V3.project* - CoDeSys

File Edit ‘“ew Project Build ©Online Debug Tools  Window  Help

B=E & # 4 [ | @ | OF
Dievices > 1 x [ Devie [[f] Modbus TCP_Master ] FGEN_XSG16_4001 | i FGEN_IOMSS 5001 | [S] PLC_PRG | g Giw X
=l FEEN W K3 -
= m Device (CoDeSys SP Win ¥3) MadbusTCP Slave | Modbus Slave Channe! |Mndhus Slave Init | ModbusTCPSlave Configuration | MadbusTCPSlave 1/0 Mapping ¢ #
=20 PLC Logic I Tup e READOFfset Lemgth | E Jandl WRITE OFfsat—Lanath
=Lk aApplication " N
{‘ i Counter value, slot3 Write Single... CYCLIC... 1640800 1

ModbusChannel

Channel

Mame Counter value, slot3

Access Type |Write Singl_e Regisker Function Code 063 e | |
Trigger Cycle Time (ms) 100

Comment

REAL Reqgister
Offset

Il [

Length

Error Handling

WRITE Register

'

Offset

mxg000]

v||

DFUI

Length
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e — >
Add Channel,.,
prd
Current user: {nobody)
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1.1 Mapping: counter value to %QWO

The mapping of the counter value (VAR "Counter") to the station 's output register is done the
the "ModbusTCPSlave I/0 Mapping".

Double click the field "variable" in the respective line. Use the "..."-button to open the dialog box
"Input Assistant" .

- Select the variable to be mapped. As "Counter" been defined in PLC_PRG, see Programming
(example program), it can be found there.

Flgure 10‘17. Fil= Edit “iew Project Build ©Orlne Debug Tools Window Help
Mapping of the a=HE & 4 0 g | o2
countervalue to Devices > x (7 Device | [f] Modbus_TCP_Master (] FGEN_XS5G16_4001 | (] FGEN_IoMee 5001 [[S] PLC_PRG | g &'v X
o =3 AN W VT [~]
/)OWO =[] Device (ColeSys 5P win v3) Modbus Slave Channel | Modbus Slave Init | MadbusTCPSlave Configuration | ModbusTCPSlave I/0 Mapping | Status | Informat €
= @1] PLC Logic Channels e
=42 Application Yariable Mapping = Channel Address Type Unit | Description
@ an oo (] Counter value, slot3 GWOWD  WORD WRITE 16#0300 (=0204
m Library Manager
Input Assistant
h @ Eth Cakegories: Ikems: |
Variables & Mame Origin B
= ‘:i Application
- I
=-[E] PLC PRG
¥ |[counter WORE | =
¢ +- @ IoConfig_Glahals VARGl OBAL
. | | v
[} POLs | 5% Devi —
Structured view [ 5how documentation Eileer: |None ~ |

Confirm with "OK". The counter value is now mirrored to %QWO of the station and given out.
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2 Read:

Industrial
Automation

Bit 0 at FGEN-IOM88-5001 — resetting the counter (with "xReset" = 1)

2.1 Read: %IWO0
— Access Type:

Read Holding Registers (function code 03)

— Read Register, Offset:

0%x0000 (see Register mapping of the FGEN-stations, FGEN-XSG16-x001 (page 9-14))

Figure 10-18: © FGEN_WIN_V3. project* - CoDeSys
Modbus File Edit Wiew Project Buld Online Debug Tools  Window  Help
q. Prr— T——
channel, read E=4= R # ¢ [§ | # | ©%
Devices > X [ Device | [f Modbus_TCP_Master i FGEM_¥5G16_4001 FGEN_IOMS8_5001 PLC_PRiG G M
n, n — P | ' - ' -t
XReset", FCO3 | =5 remrwmrs o [— @ 4 @ (81 pcpre (@ o~ x|
=) Device (CoDeSys SP Wwin ¥3) ModbusTCP Slave | Modbus Slave Channel | Madbus Slave Init | MadbusTCPSlave Configuration | ModbusTCPSlave /O Mapping ¢ *
=Bl I}C Logicr _ | |_Name Access Type | Trigger  READ Offset  Length | Frror Handlng  WRITE Offset | Length | Comme
= 3":::“““ xResat Read Holdn_ CYCLIC 1640000 1 Keep last Value
ModbusChannel
Channel
Access Type | |Read Holding Registers {Function Cade 03) v
Trigger Cylic | Cycle Time {ms) 100 \
Comment | |
| ?
P READ Reqister 1 —
Ciffset |Dx0000 v| | || Add Channel. .. ][ Delete... ] I Edit. ..
[y Fou
Lz i I:I Current user: {nobody)
WRITE Register
Offset
D301271 1013 - FGEN - multi protocol 10-19



Application example FGEN for Modbus TCP with CODESYS Win V3

1.2 Mapping: "xReset" (global variable) to %I1X0.0 in %IW2

- "xReset" is mapped to the first bit in %IWO0 of FGEN-IOM88-5001. This is done in the
"ModbusTCPSlave I/0 Mapping".

- Double click the field "variable" in the respective line. Use the "..."-button to open the dialog box
"Input Assistant” .

— Select the variable to be mapped. "xReset" can be found in the global variables as it has been
defined there, see CODESYS: Global variables.

—  Confirm with "OK". A"1" at bit %IX0.0 will now reset the counter to zero.

Figure 10-19:
Mapping of
"XReset"to bit
%1X0.0

10-20

7 FGEN_WIN_V3. project* - CoDeSys
File Edit “ew Project Build ©Online Debug  Tools  Window Help

aEH & BB X B - e
Devices * 1 X rﬁ Device rﬁ Modbus_TCP_Master rﬁ FGEM_®5G16_4001 m FGEN_IOMS88_5001 . PLC_PRG Hﬂ

=3 FGEN W V3

=[] Device (CoDeSys 5P Win ¥3) Modhus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ModbusTCPSlave IO Mapping | status | Informat <

= &0 PLC Logic Channels
=1 Application Variable Mapping | Channel | Address Type Urit | Description ”~
% L = ¢ xReset SIWD__ WORD READ 1640000 (=000
Lirary Manager | @ Application. GYL, xReset "%  Bto Wi BOOL 1
PLC FRG (FRG) 7] ] BET T Bo0L
= Task Configuration @ Eit 2 wI¥0. 2 BOOL
=+ Mai :
& MainTask @ Bt 3 %I40.3  BOOL b
= m Ethernet (Ethernet) . v
= m Madbus_TCP_Master {Madbus < | ?

[ FGEM_1oMas 5001 (Mady | | [ Resel: mapping ] [] Always update variables

[ FGEN_#5G16_4001 (Modb

IEC Objects
‘ariable Mapping  Tvpe
@ FGEM_IOMEE_S001_T % ModbusTCPSlave

< | b4

[ POLs |52 Devices

Current user: {nobody)
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3 Read:

Industrial
Automation

Status byte of the station FGEN-XSG16-5001

— Access Type:

Read Holding Registers (function code 03)

- Read Register, Offset:

0%x0001 (see Register mapping of the FGEN-stations, FGEN-XSG16-x001 (page 9-14))
— The status word of the FGEN-XSG16-5001 is read from register 0x0001.

Figure 10-20:

Settlng the File Edit Wiew Project Buld  Online
Modbus S~ =]
channel for ot ~

J FGEN_WIN_V3.project* - CoDeSys

Debug  Tools  window Help

¢ 2 | B O B

[ Device | [ Modbus_TCP_Master [7] FGEN_XSG16_4001 | | FGEN_IOMSS_S001 [[Z] PLC_PRG | g Giw X

=) FGEN W VT

r eading the =1 Device (CaDeSys 5P Win ¥3)
=81 PLC Lagic
status word = © Application
@ an

Modbus Slave Channel |M0dbusSIave Init | ModbusTCPSlave Configuration | ModbusTCPSlave I/Q Mapping | Status | Informat 4

Mame Access Type | Trigger | READ Offset | Length | Error Handling WRITE Offset | Length
Counter value, slot3 Write Single... CVWCLIC ... 1640500 1

[status  |Read Holdin.. CVYCLIC.. 15#0001 1 Keep last Value
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1
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Comment | | | s
£ READ Register Add Channel... ] [ Delete. .. ] [ Edit...
DPous |3 offset [ [20001 v|

\erath l:l Current user: {nobody)

Error Handling Keep last Yalue hd

WRITE Register

Offset
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4 Write:
Parameters of the station FGEN-XSG16-5001
target — inverting the input signal at channel 5

Writing parameters is normally done once during the program start and is thus not set as a "normal"
Modbus channel under "ModbusSlave Channel”, but as an Initialization channel under "Modbus
Slave Init" (see Figure 10-21: Setting the initialization channel for the parameterization).

— Access Type:
Write Single Register (function code 06)

- Write Register, Offset:
0xB001 (see Register mapping of the FGEN-stations, FGEN-XSG16-x001 (page 9-14))

The parameters of the station can be found in register 0xBO0O to 0xB003.

Parameterization of the station

The parameterization to be done here is to invert the input signal at channel 5 (I.5) of the station
(register 0xB001, bit 5).

The parameter register is build up as follows:

Reg. Bit 7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
0xB000 - - - - - - - -
0xB001 Inv.DI7 | Inv.DI6 | Inv.DI5 Inv.DI4 | Inv.DI3 | Inv.DI2 | Inv.DI1 Inv. DIO
Inv.DI15 | Inv.DI14 | Inv.DI13 | Inv.DI12 | Inv.DI11 | Inv.DI10 | Inv.DI9 | Inv.DI8
0xB002 SRO7 SRO6 SRO5 SRO4 SRO3 SRO2 SRO1 SRO0
SRO15 SRO14 SRO13 SRO12 SRO11 SRO10 SRO9 SRO8
0xB003 - - - - - - -

A 2° =32 will be written to register 0xB001, which results from the station's the parameter byte
assignment.

Figure 10-21:
Setting the ini-
tialization chan-
nel for the
parameteriza-
tion

10-22

(€ - |
File Edt View Project Build Onlne Debug Tools ‘Window Help
=y T
HEE & - (= 4 &) =
Devices > # X | [ Devie | [ Modbus TCP_Master (] FGEN_XSG16_4001 | | FGEN_IoMss 5001 | [Z] PLCPRG | @
=S AGEN W 1E (-]

=1 Device (CoDeSys 5P Win ¥3)
=1 pLC Logic
= r_, Application
@
m Library Manager
@ B8 Initialization Value

Modbus Slave Channel | Modbus Slave Init | MDdbusTCF“SIave CoﬁFigurat\on || ModbusTCPSlave 1fO Mapping | Status It Infarme

Line = Access Type | WRITE Offset | Defaulk Yalue | Length | Comment

Access Type |fWrite Single Register Function Code 06)

= \_B Ethernet (Ethe
= Lﬁ Modbus_T
[ FeEn

[ FeEn

Register Offset DXEDDI bl

Length |
Initialization Yalue
Comment [

£

Delete.., ] [ Edit...

|

Mew... J |

g POl |58 Devices J

Current user: (nobody)

D301271 1013 - FGEN - multi protocol



Programming with CODESYS

10.3.10 Building, login and start

Industrial
Automation

1 The WIN V3-PLC has to be running. This is done in the Windows-task bar:

Figure 10-22:
Startingthe WIN
V3-PLC

Exit PLC

About,..

|2

2 Building the program:

Stop PLC

Contral

Figure 10-23: FGEN_WIN_V3.project* - CoDeSys

II in h File Edit Wew Project Build ©Orline Debug Tools Window Help
Bu g the
program S =] AN W T SEENET OF CX ) mll 2 | o
DEwIES A [ Device | [ dbus_Tfnldh('x*a)}/’ (7] FGEN_%5G16_4001 | (f] FGEN_IOMa3_S001 PLC_PRG | g G'v X
=] Build (F11 ==

BRI A
=[] Device (CoDesys 5P Win va)

Modbus Slave Chénnel

J

[

Modbus Slawve Init |ModbusTCPSIava Configuration | ModbusTCPSlave 10 Mapping | Status | Informat 4 *
] i I e M T e

1

J|

@ Task Configuration
\‘% MainTask,
= m Ethernet (Ethernst)
= ﬂi Modbus_TCP_Master (Modbus
(1) FeEM_1OMEE_S001 (Modk
m FGEM_#5G16_4001 (Modb

------ Build started: Application: Device.Application -...

bypify code ...
Compile complete -- 0 errors, 0 warnings

=Bl pLC Logic L
=) Application
ﬁ aGYL | Messages - 7 x
m Library Manager Build < ‘ & 0 erraris) | & 0 warning(s) | Li ) message(s)|
PLC_PRG (PRG) = = = =
Drescription Project Object Position

< >
POLIs l;g Devices ]

a8 ok

Precompile:

Current user: (nobody)

3 Login:

Figure 10-24: FGEN_WIN_V3. project* - CoDeSys

LOgin File Edit Wew Project Build Orline Debug Tools Window Help
ErT-N= PN Al Al A N 2 e
BEyces 1 x [ peviee [[{ Modbus gee b, (n\t;E)FEN—XSGIS—‘mUI | [ FeEM_tomas_s001 [[] PLCPRG | i Giv X
BRI =]
Modbus Slave Channel us Slave [nit |ModbusTCPSIava Configuration | ModbusTCPSlave [,

=[] Device {CoDesys SR Wwin W3
= Bl PLC Logic
= a Application
@ e
m Library Manager
PLC_PRG (FRE)
Task Configuration
i @ MainTask,
= m Ethernet (Ethernet)
= ﬂi Modbus_TCP_Master (Madbus
- [f] FeEM_1OMEE_S001 (Mody
m FGEM_%5G16_4001 (Modb

< >

|

1

J L =

Compile complete -- 0 errors, O warnings

| Messages * 3 X
Build | @ 0erraris) | ' 0 warningfs) | Li ] message(s)|
Description Project Object Position
ffffff Build started: Application: Device.Application -..
bypify cade ...

POLIS lx Devices ]

Precompile: €% O

Current user: (nobody)
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4 Start the program:

Figure 10-25: FGEN_WIN_V3. project* - CaDeSys

Starting the File Edit Wew Project Build ©nline Debug Tools  Window Help
program B2 =M= # % &} %]
Devices - 7 X [ Device | ] Modbus_TCP_Ma; 7 erey X6G16_4001 | [ FGEN_IOMES_S001 @ PLCPRG | G v X
=3 FEEN M V3 Stark (F5)
= 2 [7) vevice [connected] (CoDeSys SP Modbus Slave Channel | Modbus Slafe Init | ModbusTCPSlave Configuration | ModbusTCPSlave IO Mapping || Stakus | Informat 4
Z Ial] PLC Logic |
= n Application [stop]
@
m Library Manager Build v | @ oerror(s) | ® 0 warning(s)
PLC_PRG (PRG) = ; : =
X . Description Project Ohbject Position ’\
= @ Task Configuration — y
B MainTask generate global initializations ...
4 m Ethernet (Ethernet) generate code initialization ...
= [T Modbus_TCP_Master (Mad genetate relocations ...
Aﬁi FGEN_IOMaE_5001 (M @ Size of generated code: 66003 bytes FGEN_WIN_¥3
Am FGEN7XSGIE'74UEII ™ 8 Size of global data: 16441 hytes FEM_WIN_Y3
- - & Total allocated memary size for code and data: 825... FGEEN_WIN_¥3
€ Memaory area O contains Data, Input, Cutput, Mem... FGEN_WIN_Y3
Build complete -- 0 errors, O warnings : ready For do.. -
-
4 ¥ =
D POLs | 5 Devices Precompi: € OK
_ Program loaded Program unchanged Current user: inobody)
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10.3.11 Reading out the process data

TUNRCK

Industrial
Automation

The station's process data are shown in the register tab "ModbusTCPSlave I/0 Mapping".

Note

In order assure a regular updating of the process data, activate the function "Always update

variables".

Figure 10-26:
Modbus TCP
Slave I/O

Mapping

File Edt View Project Buld Online Debug Tooks Window
S Hd &8 # ¢

Devices - 1 X
S FEEN WY VF ~|

[ Device [connected] (CoDeSys SP Win ¥3)
B PLC Logic
= r_; Application [stop]
@ G
(i) Library Manager
5] PLc_PRG (PR

28 Task Configuration

& MainTask.

(7 Ethernet (Ethermet)
= [ Modbus_TCP_Master (Modbus TCP Master)
|3 FeEM_10MBE_S001 (Madbus TCP Slave)
[t FGEM_x%5G16_4001 (Modbus TCP Slave)

[ Pols | 5% Devices

Help
0 # Y
[ Device | ] Modbus_TCP_I

Master

[ Fa

001 | (] FGEN_IOMEE_500L

PLC_PRG

@ o

- X

ModbusTCP Slave | Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | MedbusTCPSlave 1/O Mapping | stat ¢ *

Channels
| variable
| = 4 Application.PLC_PRG.c

TR RT TR RTEETERRE

|
|
=
|
=
|READ 1640001 (=00001) - Default

IEC Objects
Variable
% FGEN_8SG16_4001_I

= Create new variable

Mapping | Channel Address Type
"% Countervslue WOWE  WORD
BiEO WoNBs  BOOL
Bit 1 WQNEr  BOOL
Bt 2 WONE2  BOOL
Bit 3 WONE3  BOOL
Bit 4 o4 BOOL
BitS WoNBS  BOOL
Bit 6 %WoEs  BODL
Bit 7 WONE?  BOOL
Bit 8 WOKEG  BOOL
Bt 9 s BOOL
Bit 10 o2 BOOL
Bit 11 o3 BOOL
Bit 12 W4 BOOL
Bit 13 WORES  BOOL
it 14 WokhE  BOOL
Bit 15 okt BOOL
Status WIWL  WORD
Mapping | Type

%  ModbusTCPSlave

" = Map to existing variable

Current Value

6533

Prepared Value

LUnit:

Program loaded

Program unchanged

Current user: (nobody)
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10.3.12 Evaluation of the status word of FGEN-XSG16-5001 (%IW1)

According to the definition of the Modbus communication channel (see Setting the Modbus channels
(examples), example 4, page 10-21), %IW1 contains station's the status-word.

the message is to be interpreted as follows:
%IW 2, "actual value" =129

register | Bit7 Bit6 Bit 5 Bit4 Bit3 Bit2 Bit 1 Bit 0

0x0001 U, Diag
Warn

- FCE - - CFG COM Us -

1 ByteO,bit0=1
— status message: ,DiagWarn” = active diagnosis

2 Byte0,bit7=1
— status message: ,U,” = load voltage not within the permissible range (< 18 V).

Figure 10-27: © FGEN_WIN_V3.project* - CoDeSys
Status word of Fie Edt View Project Buld Onine Debug Took Window Help
the station o) -8 LR SHICUER : _
Devices > B X 7 Device | (] Madbus TCP_Master ' (f] FGEN_XSG16_4001 | (7] FGEN_IOMEB_5001  [5] PLCPRG | @ GWL | v X
= ) AR WY T -
=) Device [connected] {CoDeSys 5P Win 43) ModbusTCP Slave | Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ModbusTCPSlave 1O Mapping | stat €
= Bl PLC Logic
=1} Application [stop]
@ an
i) Library Manager Channels |
5] PLC_PRG (PRG) Varlable Mapping | Channel Address Type Current Walus | Prepared Value | Unit
= Task Configuration + & Applcation PLC_PRG.c Y CounterVals  %awe  WORD 83l
& MainTask = % Status %Wl WORD 129
= (@ Ethernet (Ethernet) [} Bit 0 %IX2.0  BOOL
= 3 (@ Modbus_TCP_Master (Modbus TCP Master) ) Bit 1 wlwed  BOOL
[ FeEN_10MEE_5001 (Modbus TCP Slave) @ Bit 2 w22 BOOL
[ FaEN_%5616_4001 (Modbus TCP Slave) ) Bit 3 %lie.3  BOOL
@ Bit 4 w24 BOOL
# Bit 5 %se.s  BOOL
@ Bit & %X BOOL
# Bit 7 wlwe.?  BOOL
@ Bit 8 %130 BOOL
# Bit 9 %Ixal  BOOL
@ Bit 10 w32 BOOL
# Bit 11 %i.3  BOOL
@ Bit 12 W34 BOOL
# Bit 13 %xa.S  BOOL
@ Bit 14 %X BOOL
# Bit 15 %Ixa.7  BOOL
< >
READ 1640001 (=00001) - Default
IEC Objects
Varlable Mapping  Type
i FGEN_¥5G16_4001_1 %  ModbusTCPSlave
i = Create new varisble % = Map to existing varlable

) POLs | 52 Devices

RUN Program loaded Program unchanasd Current user: (nobody)
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11.1 FSU -Fast Start-Up (prioritized startup)

11.1.1 General

FSU enables a PLC to build up connections to PROFINET-nodes in less than 500 ms after switching-on
the network power supply. This fast start up of devices is above all necessary for robotic tool changes
for example in the automobile industry.

Note
ﬂ For correct cabling with FGEN in FSU-applications, see Ethernet-connection in QC-/FSU-
applications (page 3-6).

11.1.2 FSUinFGEN
TURCK FGEN-stations support the prioritized start-up FSU.

In order to enable FSU, the field bus nodes have to be configured respectively in the configurator
HW Config in the Step 7-software (Siemens).

Note
ﬂ Please read chapter 12, section Fast Start-Up - configuration of fieldbus nodes (page 12-16).
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11.2 GSDML-file

The actual device configuration file for FGEN can be downloaded from the TURCK-home page
www.turck.com.

Table 11-1: Station GSD file
Designation of
the GSDML-files FGEN GSDML-V2.0-Turck-FGEN-JJJJMMTT-xxxxxx.xml

D301271 1013 - FGEN - multi protocol 11-3


http://www.turck.com 
http://www.turck.com 

Implementation of PROFINET

11.3 PROFINET-Error Codes

The channel specific diagnostic messages are defined as follows:

Table 11-2: Value (dec.) Diagnosis

Channel- -

specific diag- Error codes (1 to 9 according to the standards)
nostics 1 Short-circuit at output

2 Undervoltage:
Undervoltage channel 0: Undervoltage at Ug
Undervoltage channel 1: Undervoltage at U,

Error codes (16 to 31 manufacturer specific)

26 External error:
Overload sensor supply
The station detected a load dump at the sensor supply.
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11.4 Parameters

Industrial
Automation

Two types of parameters have to be distinguished for the FGEN-stations, the PROFINET parameters of
a station and the specific parameters of the I/0O-channels.

11.4.1 General module parameters - parameters for slot 0 (turck-fgen)
Table 11-3: Parameter name Value Meaning
Parameters for
measurement
mode
A default Outputs 00 =settoOA The station switches the outputs to "0". No
setting behavior at commu- error information is transmitted.
nication loss

10 = keep last value

The station maintains the actual output data.

Disable all diagnosis

0 =inactive A

Diagnostic messages and alarms are gener-
ated.

1 = active

Diagnostic messages and alarms are not
generated.

Disable output power
diagnosis

0 =inactive A

The monitoring of the load voltage U, is acti-
vated.

1 = active

An undervoltage at U is not monitored.

I/O-ASSISTANT Force

0 =inactive A

The single fieldbus protocols can be deacti-

Mode disable - vated.
1 = active
EtherNet/IP™ 0 =inactive A
deactivate -
1 = active
Modbus TCP 0 =inactive A
deactivate -
1 = active
Web server 0 =inactive A
deactivate -
1 = active
11.4.2 Parameters for 1/0 channels
Table 11-4: Parameter name Value Meaning
Parameters for
I/O channels
A default digital input x 0=normal A
setting

1 =inverted

The input signal is inverted.
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Table 11-4: Parameter name Value Meaning

Parameters for

I/0 channels
Output on 0 = automatic The output switches on automatically after an
overcurrent recovery A overload.

1 =recovery atsignal change The output is manually switched-off and on
again.

output 0 = deactivate

1 =activate A
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11.5 Description of user data for acyclic services

TUUNRCK

Industrial
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The acyclic data exchange is done via Record Data CRs (CR-> Communication Relation).

Via these Record Data CRs the reading and writing of the following services is realized:

Writing of AR data

Writing of configuration data

Reading and writing of device data

Reading of diagnostic data

Reading of I/O data

Reading of Identification Data Objects (I&M functions)

11.5.1 Description of the acyclic gateway user data

Table 11-5: Index Name Data Type r/w
Module Applica- (dec.)
tion Instance

Comment

1 Station parameters WORD r/'w  Parameter data of the station (slot
0).
2 Station designation STRING r Designation of the station (slot 0).
3 Station revision STRING r Firmware revision of the station
4 Vendor-ID WORD r Ident number for TURCK
5 Station name STRING r The device name assigned to the
station.
6 Station type STRING r Device type of the station
7 Device-ID WORD r Ident number of the station
8to 23 reserved
24 Station diagnosis WORD r Diagnostic data of the station (slot
0).
25t0 31 reserved
32 Input list Array of r List of all input channels in the
BYTE station
33 Output list Array of r List of all output channels in the
BYTE station
34 Diag. list Array of r List of all I/O-channel diagnostics
BYTE
35 Parameter list Array of r List of all I/O-channel parameters
(0x23) BYTE

36t0 45039 reserved

45040 I&MO-functions r
(0OXAFFO)

Identification & Maintaining-
services
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Table 11-5: Index Name Data Type r/w Comment
Module Applica- (dec.)
tion Instance
45041 I&M1-functions STRING r/w  1&M tag function and location
(OXAFF1) [54]
45042 I&M2-functions STRING r/w  1&M tag function and location
(OxAFF2) [16]
45043 I&M3-functions STRING
(OXAFF3) [54]
45044 I&M4-functions STRING
(OXAFF4) [54]
45045 I&M5 to I&M15-functions not supported
(OXAFF5)to
45055
(OxAFFF)
0x7000 Station parameters WORD r/'w  Activate active fieldbus protocol
11.5.2 Description of the acyclic I/O-channel user data
Table 11-6: Index Name Datatype r/w Comment
I/O channel (dec.)
user data
1 Station parameters specific r/w  Parameters the station
2 Station type ENUM r Contains the station type
UINT8
3 Station version UINTS8 r Firmware version of I/O-channels
4 Station-ID DWORD r indent no. of I/Os
5t09 reserved
10 Slave Controller Version UINT8array r Versions number of the slave
8] controllers.
11to18 reserved
19 Input data specific r Input data of the respective
I/0 channel
20to0 22 reserved
23 Output data specific r/w  Output data of the respective I/O-
channel
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Application example
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12-2

12-2

12-2
New project in the Simatic Manager 12-3
Setting the PG/PC-interface 12-3
Installation of the GSDML-files 12-4
Adding PROFINET network nodes 12-7
- Adding and configuring of FGEN-stations 12-8
Scanning the network for PROFINET nodes 12-10
Name assignment for FGEN-stations 12-11
PROFINET-neighborhood detection (LLDP) 12-12
- Necessary setting of the PROFINET-controller 12-12
- Configuring the neighborhood detection 12-13
Online topology detection 12-15
Fast Start-Up - configuration of fieldbus nodes 12-16
— Prioritized stat-up - activation at PN-IO 12-16
- Setting the Ethernet-Ports (Port 1 and Port 2) 12-17
Diagnostics with Step 7 12-18
- Diagnostic messages in the hardware configuration 12-18

12-1
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12.1

12.1.1

Application example

General

In order to configure the connection of FGEN-stations for PROFINET to a Siemens PLC S7, the software

package "SIMATIC Manager" version 5.5 from Siemens is used.

12.1.2 Example network
Siemens PLC S7, CPU 315-2 PN/DP, 6ES7 315-2EH14-0ABO, V3.2

12-2

IP-address 192,168,144,112

Siemens switch, 4-port (2 RJ45, 2 LWL)
— Device name: SCALANCE-X202-2P IRT

— |P address: 192,168,144,166
ET200S, IM-151-3 PN

— Device name: ET200-S

- IP address: 192,168,144,188
FGEN-IOM88-x001

- Device name: not assigned, yet
— IP-address: not assigned, yet
FGEN-XSG16-x001

- Device name: not assigned, yet

— IP-address: not assigned, yet
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12.1.3 New project in the Simatic Manager

1 Create a new project in the Simatic Manager using the "File -New"-command

2 Add a Simatic station to the project using the "Insert — station..."-command. In this example a
"Simatic 300 station" is used.

Figure 12-1:
Selecting a
Simatic station

K SIMATIC Manager - [FGEN_PN -- C:\Programme\Siemens
%File Edit BOESGE PLC  View Options  Window Help

1 SIMATIC 400 Station
2 SIMATIC 300 Station
3 SIMATIC H Skation

4 SIMATIC P Skation
5 Other Station

£ SIMATIC 55
7 PGIRC

The configuration of the PROFINET-network is then done in the software's hardware configuration

12.1.4 Setting the PG/PC-interface

In order to be able to build up communication between the PLC and your PG/PC via Ethernet, the
respective interface/ network card of the PG/PC has to be activated.

The configuration of the interface is done via the "Set PG/PC Interface" command.

Open this dialog in the Simatic software for example via the "Options — Set PG/PC Interface..."
command or directly in the Windows Control Panel for your PG/PC.

Figure 12-2:
Command "Set
PG/PC Inter-
face..."

K SIMATIC Manager, - [FGEN_PN -- C:\Programme\Siemens\Step7\s 7projiFGEN_PN]

@Fi\e Edit Insert PLC ‘iew “Window  Help
0|27 b4 Customize... Chrl+AlE+E Filter > ~| T | 98 =
e Access Protection 4
- B FGEN_PN Chonas Lo , themel(2) SIMATIC 30001
= [ SIMATIC 30001] 9etog
Text Libraries 3
Language For Display Devices. ..
Manage Multiingual Texts 3
Reference Data 2

Configure Metwork,

Configure Pracess Diagnostics

Chx Data L4

Set PE/PC Interface, ..
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12.1.5 Installation of the GSDML-files

1 Inthe hardware configuration "HW config", open the "Options— Install GSD file" command in order

to install new GSD-files.

Figure 12-3: B4 HW Config - [SIMATIC 300{1) (Configuration) - FGEN_PN]
Install GSD file D) station Edit Insert PLC View WOLZatM Window Help

Customize. ., ChrlHAlE+HE

D=8 § 5

Configure Metwork

Edit Catalog Profile
Update Catalog

Inskall HW Updates ..,
Install GSD0 File. ..

Find in Service & Suppartt...

2 Define the directory for the TURCK GSDML-files by browsing the directories and add the FGEN-

modules to the hardware catalog.

Figure 12-4:

) Install GSD Files 53

Install GSD file

Install GSD Files: [from the directory |

|Q:\Transfer\Scheuer\GSDML-V2.2-TUF|EK-FGEN-2D‘I 20907-071 0000 Browse ..

Languages
LTIRCK-FGEM-201720907-01 0000, %l English, German
instal || ShowLog Select Al Deselect 4|

12-4
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The FGEN-stations can now be found under "PROFINET IO — Additional Field Devices — I/0 — TURCK".

Figure 12-5:
FGEN-modules
in the hardware
catalog

Find: | thj
Profile: | Standard j
+- 3 PROFIEUS DP ~
222 PROFIBUS-PA
- 588 PROFINET 10
-1 Additional Field Devices
=3 140
= TURCK
+-(Z] BL20
=1 FGEN

ey FGEN-IM16-4001
B FGEM-AM16-5001
B FGEM-0MEE-4001
B FGEM-A0MEE-5001
B FGEN-OM16-4001
B FGEN-OM16-5001
B FGEM+SG16-4001
B FGEM+SG16-5001

+-] Gateway v
EE25423 A~ £
TURCK. —

PROFINET 10 Black module in IPEF;
24YDC, 16lnputs; Sxk12;

D301271 1013 - FGEN - multi protocol
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3 Chose the profile rack "RACK-300" for the Siemens CPU from the catalog and add it to the network
window.

4 After this, select the Siemens CPU from the hardware catalog. In this example a CPU 315-2 PN/DP,
version 6ES7 315-2EH14-0ABO (V 3.2). is used.

Figure 12-6:

Eﬂ: HW Config - [SIMATIC 300(1) (Configuration) - FGEN_PN] B8]
SeleCtlng the E“] Station Edit Insert PLC Wiew Options tindow Help - 8 x

CPU DEs-B & i &l | BB %8 k2

Bt [ sl

Frofle:  [Standaid =l

+-[_] Switching devices -~
- [l SIMATIC 200
w7
(] cP-300
=1 CPU-300
=1 cPU A2
# [0 CPU N2 IFM
=10 CPUF2C
=3 CPU A3
= CPUA3C
+ (] CPUA13C2DP
v # (] CPUA13C2PP
< > =10 CPU 314

+-(1] CPU 3141FM
o] UR +-(Z1] CPU 314C2DP
ﬂ:l b + (1 CPU 31402 PR
St Module (ider number Fi..| M. |1 ... | Comment ‘ +-[1 CPU 315

7 AN -3 CPU 3152 DP
\l =[] CPU 315:2 PN/DP
+ ([ EES7 315266100480
+ (L] EES7 315-2EH1304B0
=+(1] EEST 315-2EH14-04B0
[ v
[

+-[3 CPU 315F-2 DR A

BESY 315-2EH14-04B0 ~ By
384 KB work memory; 0.05ms/1000 instructions; -
PROFIMET connection. 57 Communication

(loadable FBs/FCs);: PROFINET 10-Contraller; o

o3[~ | [en] o [ e o | =

] [ o] o | [ | [ e R

==

Press F1 ko get Help, iChg

5 Inthe dialog "Properties Ethernet Interface”, define the IP address and the subnet mask for the S7
CPU and add the subnet using the "New..." button.

Flgure 72-7: Properties - Ethernet interface PN-10 [RO/52.2) g‘
Propertles General Palameters}

Ethernet inter-

face If a subnet is selected,

the next available addresses are suggested.

IP ackiess: 132168144.20 Giateway

' Do not use router
Subnet mask: 256,266.266.0

" Use router

™ Use diffsrent method to obtain IP address .
Address:

Subret:

Hew.

[ s
[

oK Cancel Help
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Figure 12-8:
Add new
Ethernet subnet

General I

Mame:

57 subnet |D

Project path:

Storage location
of the project;

Author.

Date created
Last modified

Comment;

Properties - New subnet Industrial Ethernet

X

|Elhamet

oo3e - |O0MF

|C:\F’|ogramma\8iemens\8 tep?ha?pro\FGEM_PM

1072372012 01:51:29 PM
10/29/2012 01:51:29 PM

Cancel Help

12.1.6 Adding PROFINET network nodes

The nodes of the example network (see page 12-2) are added to the PROFINET as follows:

Siemens-switch
— Device name: SCALANCE-X202-2P
— IP address: 192,168,144,166

ET200S

— Device name: ET200-S
— |P address: 192,168,144,188

Figure 12-9:
Add network
node

O& 58 5| &

[ Hw Config - [SIMATIC 300(1) (Configuration) -- FGEN_PN]
Eﬂ] Station  Edit  Insert PLC  Yiew Options ‘Window Help

s 3 (2

-3

M2PTAR
X2P2A

CPU 315-2 PN/DP

Ethernet: PROFINET-I0-5ystem (100)

MADR
PO
Foit ¥
Foit 2

&

T
F1E

=(2IM151-3

Find: it b

Profile: ‘ Standard

- :| [1] SCALANCE %202-2PIRT

Insertion possible

=1-{_1 Metwork Components
+-[C1] SCALAMCE w-700
= (L] SCALANCE %200
+-{1] SCALANCE X200-4P IRT
+ (1] SCALANCE X201-3F IRT
+- (1] SCALANCE #2022 IRT
- SCALANCE %202-2P IRT
=[] BGKS 202-2BHO0-2BA3
& v
= V3o
@ V40
B V43

(I3 SCALANCE %202-2P IRT PRO
(Z0 SCALANCE %204 IRT

{21 SCALANCE %204 IRT PRO
{2 SCALANCE »204-2

(20 SCALANCE X2042LD
{2 SCALAMCE X206

(20 SCALANCE X206-1 LD
{21 SCALANCE %208

(L SCALANCE %208 PRO

(2 SCALANCE %2122

+- (] SCALANCE %212-2 LD
(1] SCALANCE X216

(] SCALAMCE X224

+
+
4
+
]
+
+
+
+
4

SIEMENS
4-poit switch [2 % RJ45 + 2« POF); PROFINET
10 dewvice: PROFIMET interface and 4 ports; v

Chg

EGKE 202-2BHO0-2BA3 ~ e
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Adding and configuring of FGEN-stations
Now, the FGEN-stations are selected from the Hardware Catalog and added to the configuration.
FGEN-IOM88-x001
— Device name: not assigned, yet
— IP-address: not assigned, yet
FGEN-XSG16-x001
- Device name: not assigned, yet
— IP-address: not assigned, yet

1 Select the station under "PROFINET IO — Additional Field Devices— I/0 TURCK FGEN" and add it to
the Ethernet-network.

Figure 12-10: % HW Config - [SIMATIC 300(1) (Configuration) -- FGEN_PN]
Select a FGEN- @l Station Edit Insert PLC Wiew Options Window Help

station = ) dl oo |[ED | %8 | w2

Blx
Findt vy
Ethernet: PROFIMET-0-5ystern [100) Profile: | Standard ~|

¥ PROFIBUS-FA, ~
B (3 turckfge - A PROFINET 10
= [ Additional Field Devices
=3 110
- (3 TURCK
=1 BL20
=1 FGEN
B FGEN-MIE-4001
B FGEM-MIG-5001
B FGEN-DMEs-4001
B FGEN-OME3-500
) B FGEN-OMIE-4001
¢ > B FGEN-OMIES00!
B FGENXSG16-4001

CPU 315-2 PN/DP

0) UR
:I:I o %] Gateway
Slot Module Order number Firmware | WPl address | addiess | Q... | C. | # ( HMI
1 T -3 140
2 CPU 3152 PN/DP _ [6ESY 315-2EH14-0ABD V3.2 2 = ([0 Metwork Components
Ll 5 e ([ SCALSNCE w700
e = e =] SCALAMCE »-200
R A7 ST + (1] SCALAMCE #200-4P IRT
A e BTG + (] SCALAMCE %201-3P IRT
3 +(Z1] SCALAMCE #202-2 IRT v
4 < >
g 6a26421 ~ £
7 PROFIMET 10 Block module in IPE7;
= M1 |249DC, 16In- and Outputs 24; But12; 3
Press F1 to get Help, Chyg

2 Adouble-click on the station symbol opens the dialog "Properties turck-fgen".

12-8 D301271 1013 - FGEN - multi protocol



Application example

3 Enter the station’s device name in this dialog.
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Figure 12-11:
Dialog:
properties turck-
fgen

D301271 1013 -

Properties - turck-fgen El
General ] Ident\licatian]

Short dezcription: turck-fgen

PROFIMNET |10 Block module in IPE?; 24VDC, 16lIn- and Dutputs 24; 8:M12;

COirder Mo/ firmmware: EE26421 /5w 1.0

Family: TURCK
Device name: |turck-fgen-1 o7
GED file: GESDMLAZ 2-TURCK-FGEM-201 20907-01 0000, ml

LChange Release Number...

Mode in PROFINET 10 System

Device number: [3 ~| |PROFINET-ID-System (100)

IP address: 192.168.144.23 Ethemet..

I ¥ Assign |P address via |0 controller I

Comment:
Cancel Help

Note

In PROFINET, the connected device is not identified by it's IP address, but recognized and

addressed by it’s device name.

The selection of a device name for a special 10 device can thus be compared to the setting of

the PROFIBUS address for a DP slave.

FGEN - multi protocol
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12.1.7 Scanning the network for PROFINET nodes

The Simatic hardware configuration offers the possibility to browse the PROFINET network using a
broadcast command in order to find active PROFINET nodes. The active nodes are identified via their

MAC address.

1 Open the respective dialog box by using "PLC — Ethernet —Edit Ethernet Node".

2 Browse the network for active network nodes identified by means of their MAC address, by using
the button "Browse" in the field "Ethernet node".
All PROFINET nodes found in the network answer the command sending their MAC address and

their device name.

Figure 12-12:

; Edit Ethernet Node X
Configure =
Ethernet node Ethemet node
Modes accessible online

MAC address: Browse...

Set IP configuration

* Use |P parameters

Gateway
P address:
Do not use router
Browse Metwork - Z Nodes
Start | | |P* addrezs MALC address Device tppe | Mame Subnet i
192.168.1.90 00-07-46-FF-01-63  TURCK turck-fgen-30 -.-.-
192168.1.107 00-07-46-FF-8B-FF  TLRCE turck-fgen-107
[v Fast zearch
< >
Flash MAL address: 00-07-46-FF-AB-FF
Cancel | Help
LCloze Help
3 Select a node and close the dialog with "OK".

The features of the selected node are now shown in the in the dialog "Edit Ethernet Node".
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12.1.8 Name assignment for FGEN-stations
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Now, the node’s IP configuration or device name can be adapted, if necessary for the application.

In this example, the following properties are assigned to the modules:
FGEN-IOM88-x001

Device name: TURCK-FGEN-90

FGEN-XSG16-x001

Device name: TURCK-FGEN-107

Figure 12-13:
Adaptation of
the Ethernet
node configura-
tion

Edit Ethernet Node

Ethernet node

MAC address:

Set IP configuration

* |se P parameters

1P address:

Subnet mask:

X

Modes accessible online

00-07-46-FF-AB-FF %

Gateway

&+ Do not use rauter

| " Use router

Feset to factony settings

LCloze

" Dbtain IP address from a DHCP server
|dentified by
i+ i i
Client ID: [
Assign device name
Device name: | |turck-fgen-1 07 I Azsign Name

Beset
Help

Note

found.

Here, you can also assign an application specific device name to the devices which were

Please observe, that the device name assigned here has to be similar to the device name
assigned to the node in the properties dialog box (see Figure 12-11: Dialog: properties turck-

fgen).

If this is not guaranteed, the PLC will not be able to clearly identify the node!

D301271 1013 - FGEN - multi protocol

12-11



Application example: FGEN for PROFINET with a Siemens S7

12.1.9 PROFINET-neighborhood detection (LLDP)
The BL20-gateways support the LLDP protocol (Link Layer Discovery Protocol).

Due to the neighborhood detection, there is no previous PROFINET name assignment (see Name
assignment for FGEN-stations (page 12-11) is necessary for a new device of the same type and with an
identical process data width in case of a device exchange. The device name and the IP-address will be
assigned to the new device by the neighbor-device configured before (see Configuring the
neighborhood detection (page 12-13)).

Necessary setting of the PROFINET-controller

The neighborhood detection without using a PC or removable media can only be executed if the
function "Support device replacement without exchangeable medium" is activated within the
properties of the PROFINET-controller.

Figure 12-14: Properties - PN-I0. (R0/52.2) 3]
SettlngS Of the tedia Redundancy ] Time-of-Day Spnchronization ] Options ]
PROFINET_ Gieneral ] Addresses ] PROFINET ] |-Device I Synchronization ]
con tI’OI/eI’ Short description: PH-O

Device name: |PN7ID

[ Use different methad to abtain device name

[v Support device replacement without exchangeable medium

Interface
Type: Ethernet
Device number. 0

Address: 192.168.144.20

Network ed: Yes Properties..

Comment:

Cancel Help

In case of a device exchange, a new device thus not receives the device name from the removable
medium or the PG but from the I0-controller.

The device name is assigned by means of the devices' portinterconnections configured in the topology
definition.
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Configuring the neighborhood detection

A neighbor-port can be assigned to each Ethernet-port of a device. In case of a device exchange, this
port is then used to assign the IP-address and the device name to the new device.

The definition of the partner-port is done either in the properties of the devices' Ethernet-ports or
directly in the PROFINET Topology Editor (seepage 12-14).

Partner-port definition via port-configuration.
Selection of the port at the neighboring device to which this port is physically connected.

Figure 12-15: [ HW Config - [SIMATIC 300(1) (Configuration) -- FGEN_PN] [E3
Partner-port [} station Edit Insert PLC Wiew Options ‘Window Help -8 x
definition DSe-8 B & g o |28 (N2
(Example) » ol
Properties - PN-10 - Port 1 (RO/S2/X2 P1 R) & it
1 General] Addresses  Topology l Dptions] -
2 CPU 315-
X7 MALDe Part Interconnection A
X PND
oot P T Lacal part: |SIMATIC 30001 4PN-10 (CPU 315-2 PN/DPWPort 1 (RD/52/2 P1 R) Devices
;Q,ag,q Foit 2 I exdium: Local port: Copper Partrer port: Copper
L Cable name: | J 0
Er
Pat FGEM-IM1E-401
arnets FGEMAM1E50!
Partrer port: |SIMATIE 30001 53] turck-fgen-1074Port 1 [<1 F1) j FGEM-0k88-4
Any partner FGEM-10MES-E
SIMATIC 300(1141) SCALAMCE +<202-2PIRTPart 1 - RJ45 (<1 P1)] FGEM-OR1E-40
P SIMATIC 300(1)5(1) SCALANCE <202-2PIRT\Port 2 - RJ45 (X1 P2) FREN-OMA B0
SIMATIC 200(1]4(1) SCALANCE <202-2PIR T\Part 3 - POF (%1 P3) )
SIMATIC 300(1 1) SCALANCE <202-2PIRT4Part 4 - POF [X1 P4] FGEN#SE16-
:I:I [0 UR SIMATIC 300017142) IM151-3PMAPart 1 <1 P1R) FGEM-#5G16-E
SIMATIC 300(1]4(2] IM151-3PN'Part 2 [<1 P2 R
Slat hodule i . -
1| SIMATIC 200(175(4] turck-fgen-304Part 1 (41 F1)
2 CPU 315-2 PN/DP SIMATIC 200(114[4] turck-fgen-304Part 2 (41 FZ) nents
A AEEE w700
- o able Data 200
- CE 200-4P IF
2l | CE %201-3P IF
3 r CE %202-2IR1jv
4 >
5 | £
: <
7 carce! Hep | kinlpe7;
- T - - ” Ev
Insertion possible Chg
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Neighborhood-assignment using the Topology Editor.
The assignment of neighboring devices is done either in the tabular or the graphical view.
The copper ports of the devices are shown in green, the fiber-optic-ports in orange.

Figure 12-16:
PROFINET
Topology Editor

A Example:copper
port

B fiber optic port

C Example: cop-
per-
connection

12-14

B HW Config - [SIMATIC 300(1) {Configuration) -- FGEN_PN]

E"]Station e[ Insert PLC Wiew Options Window Help

=l

Change Access

Assian Asset 0.,

= Topology Editor,
Table vie flineorline comparison

Interconhection table
¥ Show station nams

Filter.

A ol x|
Find it
Ethernet: PROFINET-10-Systern [100] Erofie: | Standard -
GaTo v T T 7 | B PROFIBUS P4 -~
FUE @ ekdad o |88 PROAINET ID
Master System 2 FELEE =11 Additional Field Devices
PROFINET 10 PROFINET 10 System.., b =111
Object Properties,.. Alt+Return N =2 TURCK,
Domain Management... -0 BL20
~ [ FGEN

[=]

Shaw all ports

B FGENIMIG-401
B FGEM-IM16501
B FGENAOMSE-4
B FGEM-I0ME85
B FGEN-OMIG-4(

Selection range

Filter: |Shnw all ports

Fart
(== IM151-3PM
@ Port1(X1P1R
@ Port 2 (X1P2R)
o SIMATIC 300(1)
[=]- PR-IOECPU 315-2 PMIDP
F1_Fort 1 (X2P1 R

Partner port

_ SCALANCE-X202-2PIRT YPort 2.
e Topology Editor,

Table view Graphic view | Offline/online :Umpaﬂsun]

Cable len | Signal del  Comment

0.00

burchk-blz0-e-22

jturck-Fgen-107

turck-bl2n-e-20

2PIRT

illll]

Tl

tur ck-Fgen-90

Mave picture mode deactivated

Online |

- —

|

\

Options. Print

[Ir151-3PM

|
[SCALAMCE-Y202- /

[#- TM151-3PN

[+ SIMATIC 3001}

[+~ SCALANCE-X202-2PIRT
[+ burck-Fgen-107

Miriature Wiew

Passive Components

[+]- SCALANCE ¥100
[#- SCALANCE W
[+ medium converter
[+~ PC Modules

[+]- Standard IE

[#]- SIMATIC Hbl

Cancel Help
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12.1.10 Online topology detection

1 Start the "Offline/ online comparison" in the Topology Editor using the "Start"-button in the
respective tab.

TUNRCK

Industrial
Automation

The Step 7 software allows an offline/online comparison of the configured and the actually present
topology.

Figure 12-17:
PROFINET
Topology Editor
Offline/ online
comparison

3 Topology Ediftor E]

Tahle view] Graphic view  Offline/online comparison 1

Conlfigured topalogy (offline)

Detected topology [onling]

Export... J

Optians... I

Filter: 1Show all devices ;] | Start |2 devices found
Ohbject name Partner port Cable data Ohbject name | Partner port | Cable data A
[=|- im151-3pn-testiab [=- im151-3pn-testlab
Port1 (X1 P1 R) turck-bl20-e-22 \Port 2 - RJ45 (.. 100m (0.60 pg; Fort 1 turck-bl20-e-22 \Part 2 Sm (0.02 ps
Port 2 (X1 P2R) Port 2
[~ PN-IO(CPL 315-2 PHDP) - pr-o
Part 1 (X2 P1 R) scalance-x202-2pirt 1 Port 2 - R Keine Yorgabe Port1 scalance-x206-1 \Part 2 -1
Port 2 (2 P2R) turck-foen-10MaE-90 4 Port 1 (K1 ... Part 2
[+ scalance-x202-2pirt
=5 turck-bi20-e-20 [=)-turck-bl20-e-20
Port 1 - RJ45 (X1 P1) Port 1 turck-bl20-e-22 \Part 1 Sm(0.01 pe
Port 2 - Ru45 (X1 P2) turck-bl20-e-22 \Port 1 - RJ45 (... 100m (0.60 ps! Port 2 scalance-x206-1 \Port 1 -(-)
[#-turck-bl20-e-22 [#-turck-bi20-8-22
[=]-turck-fgen-107 [=)-turck-fgen-107
Fort 1 (1 P1) Part 1 pohba? | Part 1 Spey
Port 2 (1 P2) Port 2 £
SIMATIC 30007 4 PN-IOICPL 315...
Port 2 (%1 P2)
»
< >

Cancel Help
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12.1.11 Fast Start-Up - configuration of fieldbus nodes

In the following example, the FGEN-stations from the application example will be configured for FSU-
operation:

station 1: turck-fgen-107
station 2: turck-fgen-90
Prioritized stat-up - activation at PN-10

FSU is activated at the PN-IO slots of FSU- devices in the hardware configuration (HW Config) in the
Simatic software:

In this example, the PN-10-slots of the two FGEN-stations are configured respectively.

The following figure shows the activation of the prioritized start-up using the example of the node
turck-fgen-107:

Figure 12-18:

S #: HW Config - [SIMATIC 300 Station nfiguration EN_PH O
Prioritized start- [y - cor emr oo o
up, settlngs at 0= 28
the PN-IO-slot = s olxl
3 resses yle F——
i - ﬂ!‘] ﬂﬂ
Short description: FH-0
2 Standard Vi'
X7 ———— ==
2 DFIBLS DP ~
X2 Pr DFIBLS-Pa
2P [FINET 10
3 Order no.: Additional Field [
2 Hardware revision level: 114
Sof et #-[_] Codesys
oftware revision level: 523 Iniine
MName: =] =3 TURLCK
-] BL2
g BL2
- gg BLE
i ELS
-4
==
e
==
; |
LComment: i % |
=
£ !
@ PHE
:I:| 1] tuc L RE
Bty
| 2
Cancel J Help ‘ ~l R
5 PROTMET 0 Block |
2T 2
! 1 ! it 1 bt module in IPEF; v
Press F1 to get Help, Cﬁg

Note
ﬂ This configuration has to be set for node turck-fgen-90 as well.
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Setting the Ethernet-Ports (Port 1 and Port 2)

In order to enable a faster startup of devices, the Ethernet ports of the respective devices have to be

configured as follows:
Autonegotiation: disable

Transmission medium / duplex:  set to a fixed value

Note

Please observe, during configuration, that the settings for the ports of neighboring devices
are identical.

Here also, the port configuration is shown using the example of port 1 at station turck-fgen-107.

Figure 12-19:

i HW Confi [IC 300 onfigus .!'.
Configuringone (@l -1 - View Optioris Window Hel
Ethernet-port DEE-E &5 || sl ol |1 T %R N2
| | = - ol=l
:Bnd: I— nﬂ; i
= | Profile: m
s = ’ﬁ’? FROFIBUS DP
Properties - PN-10 - Port 1 (X1 P1) _ W cooanses
2 CPU General] Addresses | Topology  Options ] * B PROFINET 1D
1 A0 [} SIMATIC 300
w2 B Cannection- SIMATIC 400
X2PTAR Port B SIMATIC PC Base|
228 Fort Transmission medium / duplex: | ITP 100 Mbps full duplex j & g SIMATIC PC Stati|
3
7 | % Disable autonegatiation |
Boundaries -
=
=i
¥
(_ _’.
- 2' (1) tuck-gen-107
Sit| [ Modde ]
F ferck-faen-T087
Lt AT
A Flat S
7| wssre Cancel Help
2
IS | 2
FROFIBUS DF E
glaves for SIMATIC |
57. M7, and C7
[digtributed rack)
Press F1 ko get Help, :

Note

This configuration has to be set for the neighbor-port of the neighboring node turck-fgen-
90 as well.
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Application example: FGEN for PROFINET with a Siemens S7

12.1.12 Diagnostics with Step 7
Diagnostic messages in the hardware configuration

The FGEN-stations for PROFINET show gateway diagnostics and channel-specific module diagnostics in
the hardware configuration of the Step 7-software.

Furthermore a special help text, which clearly specifies the error, is given for each diagnostic message:

Figure 12-20:
Diagnostics

| Path: [FGEN_PN\SIMATIC 3001 \CPU 3152PN/  Operating mode of the CPU: <> RUN
A channel specific | siays: w4 Error

station Metwork Connection ] Statistics |dentification

diagnostics General 10 Device Diagnastics l Communication Diagnostics I Interface I
B manufacturer _ _

specific help 10 contraller: , N prio .

texts M anufacturer's descripion  Hang Turck GmbH & Co kG Device [O: 1EH# 6001

Hex. Format...

Standard diagnostics

Channel-specific diaghostics:

Channel... | Emor A
i zensor supply lnad dump

Help on Channel-specific Dizgnostics

Diagnostic row:

zensor supply load dump

Help: Help

<l |The module detected a load dump at sensor supply.
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13.1 General notes

13.1.1 General

Cables should be grouped together, for example: signal cables, data cables, heavy current cables,
power supply cables.

Heavy current cables and signal or data cables should always be routed in separate cable ducts or
bundles. Signal and data cables must always be routed as close as possible to ground potential surfaces
(for example support bars, cabinet sides etc.).

13.1.2 Cablerouting
Correct cable routing prevents or suppresses the reciprocal influencing of parallel routed cables.
Cable routing inside and outside of cabinets
To ensure EMC-compatible cable routing, the cables should be grouped as follows:
Various types of cables within the groups can be routed together in bundles or in cable ducts.
Group 1:
shielded bus and data cables
shielded analog cables
unshielded cables for DC voltage < 60V,
unshielded cables for AC voltage <25V,
Group 2:
unshielded cables for DC voltage > 60V and < 400V,
unshielded cables for AC voltage> 25V and < 400V,
Group 3:
unshielded cables for DC and AC voltages > 400 V.

The following group combination can be routed only in separate bundles or separate cable ducts (no
minimum distance apart):

Group 1/Group 2
The group combinations:
Group 1/Group 3 and Group 2/Group 3

must be routed in separate cable ducts with a minimum distance of 10 cm apart. This is equally valid for
inside buildings as well as for inside and outside of switchgear cabinets.

Cable routing outside buildings

Outside of buildings, cables should be routed in closed (where possible), cage-type cable ducts made
of metal. The cable duct joints must be electrically connected and the cable ducts must be earthed.

Warning
A Observe all valid guidelines concerning internal and external lightning protection and

grounding specifications when routing cables outside of buildings.
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13.1.3 Lightning protection
The cables must be routed in double-grounded metal piping or in reinforced concrete cable ducts.

Signal cables must be protected against overvoltage by varistors or inert-gas filled overvoltage
arrestors. Varistors and overvoltage arrestors must be installed at the point where the cables enter the
building.

13.1.4 Transmission media
For a communication via Ethernet, different transmission media can be used:

coaxial cable
10Base2 (thin coax),
10Base5 (thick coax, yellow cable)

optical fiber (10BaseF)
twisted two-wire cable (10BaseT) with shielding (STP) or without shielding (UTP).

Note
ﬂ TURCK offers a variety of cable types for fieldbus lines as premoulded or bulk cables with
different connectors.

The ordering information on the available cable types can be taken from the BL20-catalog.
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13.2 Potential relationships

The potential relationships of an Ethernet system realized with FGEN-stations is characterized as shown
in the following figure:

Figure 13-1: Inputs Outputs
Block diagram

of a FGEN- ‘
station YV /\

Ethernet E—’/LJ

Uy GND U,
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13.3 Electromagnetic compatibility(EMC

The TURCK products comply in full with the requirements pertaining to EMC regulations. Nevertheless,
an EMC plan should be made before installation.

Hereby, all potential electromechanical sources of interference should be considered such as galvanic,
inductive and capacitive couplings as well as radiation couplings.

13.3.1 Ensuring electromagnetic compatibility
The EMC of the stations is guaranteed when the following basic rules are adhered to:
Correct and large surface grounding of inactive metal components.

Correct shielding of cables and devices. The grounding lug at the Ethernet-connectors has to be
connected as low-impedance as possible to earth.

Proper cable routing - correct wiring.
Creation of a standard reference potential and grounding of all electrically operated devices.

Special EMC measures for special applications.

13.3.2 Grounding of inactive metal components

Allinactive metal components (for example: switchgear cabinets, switchgear cabinet doors, supporting
bars, mounting plates, tophat rails, etc.) must be connected to one another over a large surface area
and with a low impedance (grounding). This guarantees a standardized reference potential area for all
control elements and reduces the influence of coupled disturbances.

In the areas of screw connections, the painted, anodized or isolated metal components must be
freed of the isolating layer. Protect the points of contact against rust.

Connect all free moving groundable components (cabinet doors, separate mounting plates, etc.) by
using short bonding straps to large surface areas.

Avoid the use of aluminum components, as its quick oxidizing properties make it unsuitable for
grounding.

Warning
A The grounding must never - including cases of error — take on a dangerous touch

potential. For this reason, always protect the ground potential with a protective cable.

13.3.3 PE connection

A central connection must be established between ground and PE connection (protective earth).
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13.4 Shielding of cables

13-6

Shielding is used to prevent interference from voltages and the radiation of interference fields by
cables. Therefore, use only shielded cables with shielding braids made from good conducting materials
(copper or aluminum) with a minimum degree of coverage of 80 %.

The cable shield should always be connected to both sides of the respective reference potential (if no
exception is made, for example, such as high-resistant, symmetrical, analog signal cables). Only then
can the cable shield attain the best results possible against electrical and magnetic fields.

A one-sided shield connection merely achieves an isolation against electrical fields.

Attention
When installing, please pay attention to the following...

— the shield should be connected immediately when entering the system,
— the shield connection to the shield rail should be of low impedance,

- the stripped cable-ends are to be kept as short as possible,

- the cable shield is not to be used as a bonding conductor.

The insulation of the shielded data-cable should be stripped and connected to the shield rail when the
system is used in stationary operation The connection and securing of the shield should be made using
metal shield clamps. The shield clamps must enclose the shielding braid and in so doing create a large
surface contact area. The shield rail must have a low impedance (for example, fixing points of 10 to 20
c¢m apart) and be connected to a reference potential area.

The cable shield should not be severed, but routed further within the system (for example, to the
switchgear cabinet), right up to the interface connection.

Note

ﬂ Should it not be possible to ground the shield on both sides due to switching arrangements
or device specific reasons, then it is possible to route the second cable shield side to the local
reference potential via a capacitor (short connection distances). If necessary, a varistor or
resistor can be connected parallel to the capacitor, to prevent disruptive discharges when
interference pulses occur.

A further possibility is a double-shielded cable (galvanically separated), whereby the
innermost shield is connected on one side and the outermost shield is connected on both
sides.
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13.5 Potential compensation

Potential differences can occur between installation components that are in separate areas if these
are fed by different supplies,
have double-sided conductor shields which are grounded on different installation components.

A potential-compensation cable must be routed to the potential compensation.

Warning
A Never use the shield as a potential compensation.

Figure 13-2. .~ ©TTIIITTTTTTITTITIIOCT ;
potential Shield
compensation

Potential compensation cable

Reference potential Reference potential

A potential compensation cable must have the following characteristics:

Low impedance. In the case of compensation cables that are routed on both sides, the
compensation line impedance must be considerably smaller than that of the shield connection
(max. 10% of shield connection impedance).

Should the length of the compensation cable be less than 200 m, then its cross-section must be at
least 16 mm? /0.025 inch? If the cable length is greater than 200 m, then a cross-section of at least
25 mm?/0.039 inch? is required.

The compensation cable must be made of copper or zinc coated steel.

The compensation cable must be connected to the protective conductor over a large surface area
and must be protected against corrosion.

Compensation cables and data cables should be routed as close together as possible, meaning the
enclosed area should be kept as small as possible.

13.5.1 Switching inductive loads

In the case of inductive loads, a protective circuit on the load is recommended.

13.5.2 Protection against Electrostatic Discharge (ESD)

Attention

Electronic modules and base modules are at risk from electrostatic discharge when
disassembled. Avoid touching the bus connections with bare fingers as this can lead to
ESD damage.
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14.1

14.1.1

Changing the IP address in Windows

Changing the IP address of a PC/ network interface card

The IP address is changed in the Control Panel:

in Windows 2000/Windows XP under "Network Connections",

in Windows 7 under "Network and Sharing Center".

Figure 14-1:
Changing the IP
address in
Windows 2000/
XP

14-2

', ietwork Connections ;IE'EI
File Edit  View Favorites Tools  Advanced  Help | ";'
@ Back - J - ‘ﬁ: /.7 !Search || Folders

Address Ieﬂ_ Netwiork Connections

LAN or High-Speed Internet

Network Tasks

- Industrialiet

’; Create a new connection Connected

a Change Windows Firewall

settings L IndustrialNet Status”
General | Support
See Also & I 2 |
j‘J Network Troubleshooter [ Lannectian
Status:
Duraticiy
Other Places S Speed:

@ control Panel
\d My Metwork Places

iD My Documents
-} Iy Computer

Details &

Network Connections
System Folder

etk

M ¥Mware Accelerated AMD PCH, ., |

S|

_i_ IndustrialNet Pro

General | Advanced |

Connect using:

I B8 VMware Accelerated AMD PON

Thiz connection uses the following itgr

(] gEllenl for Microsaft Networks
O .Q File and Printer Sharing for Mi
[ 4= 005 Packet Scheduls

% Intemnet Pratocal (TCPAP) |

st | Urirstal

i~ Description

Transmission Control Protocal/lntert
wide area network protocal that pro
acrose diverse interconnected netw

¥ Show icon in notification area whe
¥ Notify me when this connection ha

Internet Protocol {TCP/IP) Propetties

2| x|

21
eneral I
Y'ou can get P settings assigned automatically if vour network supports

this capability. Othenwise, you need to ask your network. administrator for
the appropriate IP settings.

€ Obtain an P address automatically
—( Use the following IP address:

IP address: 192168 . 1 237
Subnet mask: 255 . 265266 . 0

—

Default gateway:

£ [htsin DN server addiess automatically

—(* Lge the following DNS server addresses

Preferred DNS server: 3 s

Alternate DNS server

Advanced.

Cancel
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Figure 14-2:
Changing the IP
address in
Windows 7

[ ISME

v Control Panel » Network and Internet »  Network and Sharing Center

~ [ ¢ ||| Search Contrat Panet 2

Control Panel Home

Change adapter settings

Change advanced sharing
settings

See also
HemeGroup
Internet Options

Windows Firewall

= =] % ||

& () ~[E» Control Panel » Network and Intemet v Network Connections »

work Connections 3

<[] [Searer

Organize = Disable this network device Diagnose this connection
IndustrialNet OfficeNet
Unidentified network S turck.info

GET Intel(R) PRO/L000 MT Metwork C...

[ IndustrialNet Status

=)

Rename this connection  » = -

@7 Intel(R) PRO/L000 MT Metwork C...

T m @

General v

g2 .

IndustrialMet Properties

Connection
IPv4 Connectivi
IPv6 Connectivi
Media State:
Duration:

Speed:

Activity

Packets:

roperties

Networking | Sharing

Connect using:
&¥ Intel(R} PRO/1000 MT Network Connection #2

Configure.

This connection uses the following items:

[ % Cliert for Microsoft Networks

] & 005 Packet Scheduler

1 J=} File and Frirter Sharing for Microsoft Networks
L] i ietemet Prot I Varsion-STCRAPEL

- Intemet Protocol Version 4 (TCP/IPv4) ‘

T = Lrk-Layer Topology Discovery Mappar 70 Driver
[] = Link-Layer Topology Discovery Respondsr

Description

Transmission Corttrol Protocal/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Instal Uninstall

¥
| Internet Protocol Version 4 [TCP/IPv4) Properties

=

General

You can get IP settings assigned automatically if your nebwork supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

") Obtain an IP address automatically

se the following IP address:

P address: 192,168 . 1 .211

Subnet mask: 255 .255.255. 0

Default gateway:

Obtain ONS server address automatically

3) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server: . . .

[ validate settings upon exit

OK Cancé
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14.1.2 Changing the IP address via I/0O-ASSISTANT V3

The Busaddress Management DTM in the software I/O-ASSISTANT (access via: "Additional functions —
Busaddress Management") offers the possibility to browse the whole Ethernet network for connected
nodes and to change their IP address as well as the subnet mask according to the application.

For further information concerning this issue, please read Addressing via I/0-ASSISTANT 3 (FDT/DTM)

(page 3-12)).

Figure 14-3:
Busaddress
Management

14-4

B 5000 PW3 - PACTware

Praie 0w

Device kag

File  Edit  Yiew  Project Device  Extras

‘findow

Help

Conneck
Disconneck
Load fram device

Stare to device

Eie & &

Parameter
Measured value
Simulation
Diagnostics
Display channels

Channels

Up-/Download-Manager

Print

DEds D290 (Be 9 8xs

biojeea axnag ﬂ

Additional functions

Add device

Delete device

Properties <TCP/IP>EL Service Ethernet

Compare offline
Compare onling
Set value

Scan list

Identification
About,.

Busaddress management

are

)
I <l |T|_| wx, PW3E

Administrak

Browser
HIMA Export
Accessory
Preset DTM TAG {addresstag)

DTM maintenance

) write device data to File
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14.2 Deactivating/ adapting the firewall in Windows

When using the Windows Firewall, problems may occur while changing IP addresses
via the I/O-ASSISTANT. In this case, you can deactivate the system integrated Windows firewall com-
pletely or adapt it to your application.

Deactivating the Windows firewall

Open the "Windows Firewall" dialog in the control panel of your PC and
deactivate it as follows:

Figure 14-4:
Deactivating
the Firewall in
Windows 2000/
XP

Windows Firewall

General |Exceptions Advanced

Windows Firewall helps protect your computer by preventing unauthorized uzers
from gaining access to your computer through the Internet or a network.

@ O On [recommended)

Thiz zetting blocks all outside zources from connecting to this
computer, with the exception of those selected on the Exceptions tab.
Don't allow exceptions
Select this when you connect to public networks in less secure
locations, such az airports. You will not be notified when Windows

Firewall blocks programs. Selections on the Exceptions tab will be
ignored.

@ (®) Dff [not recommended)

Avoid uging this setting. Turing off “Windows Firewall may make thiz
computer more vulnerable to viruses and intruders.

windows Firewall iz uging your domain settings.

what else should | know sbout “Windows Fireval?

Ok H Cancel ]

Figure 14-5: [

Deactivating ) | & « System and Security » Windows Firewall Search Canirol Panel

the Firewall in Control Panel Home N
. Help protect your computer with Windows Firewall

Windows 7

Allow a program of feature

Windows Firewall can help prevent hackers or malicious software from gaining
through Windows Firewall N

access to your compug

g/ _Change notification settings. How does a firewall h|

m Windows Firewall on or

What are network loc

/] .
) Restore defaults . @ Domain

&) Advanced settings

@ « Windows Firewall » Customize Settings Search Control Panel

Customize settings for each type of network

etworks at a workp|
You can madify the firewall settings for each type of network location that you use.
What are network locations?

Troubleshoot my network

Domain network lacation settings

['@1 © Turn on Windows Firewall
[T] Block all incoming connections, including those in the list of allowed programs
Active domain netw Notify me when Windows Firewall blocks a new program
Notification state: r@] I @ Turn off Windows Firewall (not recommended)

Home or work (private] network location settings

l [@ Home o O Tem on Windaws Firewl

[ Bleck all incoming connectiens, including those in the list of allowed programs
l @ publicn Notify me when Windows Firewsll blacks a new program

[@ 8 Turn off Windows Firewall (not recommended)

Networks in public g
Public network location settings

Windows Firewsall st; ['@1 (© Turn on Windows Firewall

Incoming connectio || Block all incoming connections, including those in the list of allowed programs
Notify me when Windows Firewall blocks a new program

See also
Action Center
Network and Sharing Center

[}3] @ Turn off Windows Firewall (not recommended)
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Adapting the Windows firewall

The firewall remains active, the option "Don’t allow exceptions" it deactivated:

Figure 14-6:
Adapting the
Firewall in
Windows 2000/
XP

Windows Firewall

t wour PC

Windows Firewall helps protect your compiter by preventing unau
from gaining access bo your computer through the Internet or a net

@ (®) On [recommended)

Thiz zetting blocks all outside zources friym connecting
computer, with the exception of thoze selécted on the

[] Don't allow exceptions
Select this when you connect to public netwirks ir
locations, such az airports. You will not be natifjed

Firewall blocks programs. Selections on the Exce
ignored.

@ O OFf [not recommended)

Avoid uging this setting. Tumning off “Windows Firewall 1
computer more vulnerable to viruses and intruders.

windows Firewall iz uging your domain settings.

what else should | know sbout “Windows Fireval?

Der Windows-Firewall ist deg’==5
Einzstellungen Liber eine G

Programme und Dienste:

&

8 s
‘wiahlen Sie ein Programm aus oder klicken Sie auf "Durchzuchen', um nach

einem nicht aufgelisteten Programm zu suchen, um die Kommunik ation mit dem
Programm zuzulazzen, indem es zu der Ausnahmenliste hinzugefiigt wird.

Programmhlnz uf iigen

M ame

OPCEnum.exe

PACTware 3.6
Part135

RSLir.exe
W BS1 nniv BOON

Adaptive Server Anywl
Dratei- und Druckerfreig
Metzwerkdiagnose fiir

OPCTestClient. exe

[ Rematedesktop
Remaoteunterstitzung

1

PBrogramme:

i@ OfficeS can Client

@ OfficeScan Client deinstalliersn
OPC Canfiguratar 1.00

&k OPC Test Client

@ 0PC TestClient 1,51

@ Outlook Express

| PACTware 36 |

@ Firbal
g] Fieset Activation - 32 Bit
ni | 4 FoboHELP Classic

[

Benachrichtigen, wenn B

welche Risiken bestehen b

Pfad: _E:\Programme\F’AETware Eonsortium\F’AET:

Bereich andem...

[ ok ][ abbrechen |

Ok

[ ok ][ abbrechen |

Figure 14-7:
Adapting the
Firewall in
Windows 7

14-6

& « System and Securi

Windows Firewa

Control Panel Home

Allow a program or feature
through Windows Firewall

Change notificatiqn settings
Turn Windows Firhbﬂ{
off

Restore defaults

&
&

&
&

Advanced settings

Troubleshoot my network

MName

O HomeGroup
[JiSCSI Service

K\ )= @ « Windows Firewall » Allowe

A Allow programs to communica

To add, change, or remove allowed progr

What are the risks of allowing a program -

Allowed programs and features:

[ Key Management Service
[0 Media Center Extenders
[ Netlogon Service

] Netwaork Discovery

PACTware 4.1

See also
Action Center
MNetwork and Sharing Center

..

[ Performance Logs and Alerts
Remote Assistance

[JRemote Desktop

[JRemote Desktop - RemoteFX
[JRemote Event Log Management

Help protect your computer with Windows Firewall

Add a Program

| What are the risks of unblocking a program?

Select the program you want to add, or dick Browse to find one that is not
listed, and then dick OK.

Programs:

L—, Create a System Repair Disc -
(E Internet Explorer
@Inh&rnet Explorer (64-bit)
‘ Microsoft Security Essentials

Microsoft Silverlight
_
(&2 Windows DVD Maker i
= Windows Fax and Scan
=P Windows Live Mail

2 Windows Live Mesh
..9.‘._,?; Windows Live Messenger -
=

C:\Program Files (x86)\PACTware Consortium

Path:

‘fou can choose which network location types to add this program to.

\ Metwork location types. ..

|[ Add J|[ Cancel ]

[ Details...%emove ]

“ Allow another program... ] ‘
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14.2.1 Addressing via DHCP

In this application example, the IP address is set via DHCP using the software tool "BootP/DHCP-Server"
version 2.3.2.0 from Rockwell Automation.

Figure 14-8: 15 BODTP,/DHCP Server 2.3 I [l 4
BOOtP_Server File Tools Help

— Request Histor
from ROCkWe” Clear History | Aodd to Felation List

AUtomatlon hr:min:zec) ‘ Type | Ethemet Address [MALC) ‘ IF Addiess ‘ Hostname
Automation

About BOOTP/DHCP Server x|

BOOTP/DHCP Server Version 23,20

Copyright € 2003 Rockwell Automation he.

r Relation List

New | De\etal En
Ethernet Address [MALCT [ Tvpe | P Addiess [ Hosthame [ Descriphion

Statu Entri
|V ‘ |VUDF 256 ‘

Addresses in the range from 1 to 254 can be allocated. The addresses 0 and 255 are reserved for
broadcast messages in the subnet.

Note

The rotary coding switches on the gateway must be set to "300" = BootP, "400" = DHCP or
"600" = PGM-DHCP in order to enable the BootP/DHCP-Mode.
(see also chapter 3, section Adressierung (page 3-9)).

After having been connected to the network, the BL20 sends DHCP requests to the server using its

MAC-ID.
Figure 14-9: R4 BODTP,/DHCP Server 2.3 —ioix
DHCP-request EE e
— Requ

of the device Clear Histor | Add to Felation List |

col | Tuge | Ethemeliddiess(MAC] | IP Address | Hostrame
151306 DHCP  DLO7-45FFE015 |

i~ FRelation List
New || Delete || Enatle EOETF | |Enable DHOF || Diseble BOOT/DHER |

Ethernet Address [MAC) | Tupe I IP Address | Hosthame I Description

Statu Entri
[Unable to service DHCP request from 00:07:46:FF.60:15. ‘ [U of 258 |
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A double click on the request-entry opens the "New Entry" dialog box in which an IP address can be
assigned to the MAC-ID.

Figure 14-10: ¥ BODTP/DHCP Server 2.3 2 =10
Setting the IP B Ieols heb
. — Request Histor
address via Clear History | Add to Relation List |
DHCP hr:min;sec) | Type ‘ Ethemnet Address [MAC] | IP &ddress | Hostname |
151354 DHCP  00:07:46:FF:E0:15
1&1322 DHCP  Nn-N7-4R-FF-RN-15
mk b TR x
Ethernet Address [MAC)  |00:07:46:FF:60:1%
IPéddress | 192 . 168 . 1 . 50 |
r— Relation List———— Hostname: I
Mew | Delete |ﬁ Description: I
Ethemet Address [MAC Cancel I
Statu Enlri
(Unable to service DHCP request from 00:07: 46:FF:E0:15, | ’70 of 256 |
The BootP/DHCP-Server sends the IP Address via BootP/DHCP to the device and, after a few seconds,
the stations answers with its new IP address when having stored it.
Figure 14-11: [¥3 BOOTP/DHCP Server 2.3 =10 ]
Set IP address EE T

— Request Histor
Clear Historny | Add ta Relation List

hr: mir:zec] | Type | Ethy
15:15:05 ULk 7246

1515 DHCP  00:07:46:FF.60:15
151354 DHCP  00:07:46:FF.60:15
151322 DHCP  00:07:46:FF.60:15
151308 DHCP 00:07:46:FF.60:15

| Hostname

i~ FRelation List
New || Delete || Encbiz BO0TR | Enatlz BHER || Disable BO0OTF/BHCR |

Ethemet Address [MAC) I Type | IP Addiess | Hozstname | Descriptian
00:07:46:FF:60:15 DHCP  192.168.1.50
Statu Entri
IVSant192.158.1 B0 to Ethemet address 00:07: 46:FF:60:15 | [1 of 286 |
Attention

If the device is operated in switch position "300" = BootP or "400" = DHCP, the device loses the
IP address in case of a voltage reset as soon as the Bootp/DHCP-server is shut down.
In switch position "600" = PGM-DHCP, the IP address is stored permanently.
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15 Glossary

A Acknowledge

Acknowledgment of a signal received.

Active metal component

Conductor or conducting component that is electrically live during operation.

Address

Identification number of, e.g. a memory position, a system or a module within a network.

Addressing

Allocation or setting of an address, e. g. for a module in a network.

Analog

Infinitely variable value, e. g. voltage. The value of an analog signal can take on any value, within certain limits.

Automation device
A device connected to a technical process with inputs and outputs for control. Programmable Logic Controllers
(PLC) are a special group of automation devices.

B Baud
Baud is a measure for the transmission speed of data. 1 Baud corresponds to the transmission of one bit per
second (Bit/s).
Baud rate

Unit of measurement for measuring data transmission speeds in Bit/s.

Bidirectional

Working in both directions.

BootP

Short for Bootstrap-protocol. The Bootstrap-protocol is used to set the network address of network nodes by means of a boot
server.

Bus system for data exchange, e. g. between CPU, memory and I/O levels. A bus can consist of several parallel
cables for data transmission, addressing, control and power supply.

Bus cycle time

Time required for a master to serve all slaves or stations in a bus system, i. e. reading inputs and writing outputs.

Smallest unit connected to a bus, consisting of a PLC, a coupling element for modules on the bus and a module.

Bus system

All units which communicate with one another via a bus.
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C Capacitive coupling
Electrical capacitive couplings occur between cables with different potentials. Typical sources of interference are,
for example, parallel-routed signal cables, contactors and electrostatic discharges.

Coding elements

Two-piece element for the unambiguous assignment of electronic and base modules.

Configuration

Systematic arrangement of the I/0 modules of a station.

CPU

Central Processing Unit. Central unit for electronic data processing, the processing core of the PC.

D Digital

A value (e. g. a voltage) which can adopt only certain statuses within a finite set, mostly defined as 0 and 1.

DIN

German acronym for German Industrial Standard.

g EIA

Electronic Industries Association — association of electrical companies in the United States.

Electrical components

All objects that produce, convert, transmit, distribute or utilize electrical power (e. g. conductors, cable, machines,
control devices).

EMC

Electromagnetic compatibility - the ability of an electrical part to operate in a specific environment without fault
and without exerting a negative influence on its environment.

German acronym for European Standard.

ESD

Electrostatic Discharge.

F Field power supply

Voltage supply for devices in the field as well as the signal voltage.

Fieldbus

Data network on sensor/actuator level. A fieldbus connects the equipment on the field level. Characteristics of a
fieldbus are a high transmission security and real-time behavior.

G GND
Abbreviation of ground (potential ,0“).
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Ground

Expression used in electrical engineering to describe an area whose electrical potential is equal to zero at any
given point. In neutral grounding devices, the potential is not necessarily zero, and one speaks of the ground
reference.

Ground connection

One or more components that have a good and direct contact to earth.

Ground reference

Potential of ground in a neutral grounding device. Unlike earth whose potential is always zero, it may have a
potential other than zero.

GSD

Acronym for Electronic Device Data Sheet which contains standardized PROFIBUS DP station descriptions. They
simplify the planning of the DP master and slaves. Default language is English.

H Hexadecimal

System of representing numbers in base 16 with the digits 0... 9, and further with the letters A, B, C, D, Eand F.

Hysteresis

A sensor can get caught up at a certain point, and then “waver” at this position. This condition results in the
counter content fluctuating around a given value. Should a reference value be within this fluctuating range, then
the relevant output would be turned on and off in rhythm with the fluctuating signal.

I 1/0
Input/output.

Impedance

Total effective resistance that a component or circuit has for an alternating current at a specific frequency.

Inactive metal components

Conductive components that cannot be touched and are electrically isolated from active metal components by
insulation, but can adopt voltage in the event of a fault.

Inductive coupling
Magnetic inductive couplings occur between two cables through which an electrical current is flowing. The
magnetic effect caused by the electrical currents induces an interference voltage. Typical sources of interference
are for example, transformers, motors, parallel-routed network and HF signal cables.
Intelligent modules
Intelligent modules are modules with an internal memory, able to transmit certain commands (e. g. substitute
values and others).

L Load value

Predefined value for the counter module with which the count process begins.

Lightning protection

All measures taken to protect a system from damage due to overvoltages caused by lightning strike.
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Low impedance connection

Connection with a low AC impedance.

LSB
Least Significant Bit

Mass

All interconnected inactive components that do not take on a dangerous touch potential in the case of a fault.

Master

Station in a bus system that controls the communication between the other stations.

Master/slave mode

Mode of operation in which a station acting as a master controls the communication between other stations in a
bus system.

Module bus

The module bus is the internal bus in a BL20 station. The BL20 modules communicate with the gateway via the
module bus which is independent of the fieldbus.

MSB

Most Significant Bit

Multi-master mode

Operating mode in which all stations in a system communicate with equal rights via the bus.

NAMUR

German acronym for an association concerned with standardizing measurement and control engineering.
NAMUR initiators are special versions of the two-wire initiators. NAMUR initiators are characterized by their high
immunity to interference and operating reliability, due to their special construction (low internal resistance, few
components and compact design).

Overhead

System administration time required by the system for each transmission cycle.

PLC

Programmable Logic Controller.

Potential compensation

The alignment of electrical levels of electrical components and external conductive components by means of an
electrical connection.

Potential free

Galvanic isolation of the reference potentials in I/0 modules of the control and load circuits.

Potential linked

Electrical connection of the reference potentials in I/0 modules of the control and load circuits.
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PROFIBUS-DP

PROFIBUS bus system with DP protocol. DP stands for decentralized periphery. PROFIBUS-DP is based on DIN
19245 Parts 1 + 3 and has been integrated into the European fieldbus standard EN 50170.

It ensures a fast cyclic data exchange between the central DP master and the decentralized periphery devices
(slaves). Its universal use is realized by the multi master concept.

PROFIBUS-DP address

Each PROFIBUS-DP module is assigned an explicit PROFIBUS-DP address, with which it can be queried by the
master.

PROFIBUS-DP master

The PROFIBUS-DP master is the central station on the bus and controls access of all stations to PROFIBUS.

PROFIBUS-DP slave
PROFIBUS-DP slaves are queried by the PROFIBUS-DP master and exchange data with the master on request.

Protective earth

Electrical conductor for protection against dangerous shock currents. Generally represented by PE (protective
earth).

R Radiation coupling
A radiation coupling appears when an electromagnetic wave hits a conductive structure. Voltages and currents
are induced by the collision. Typical sources of interference are for example, sparking gaps (spark plugs,
commutators from electric motors) and transmitters (e. g. radio), that are operated near to conducting structures.
Reaction time

The time required in a bus system between a reading operation being sent and the receipt of an answer. It is the
time required by an input module to change a signal at its input until the signal is sent to the bus system.

Reference potential

Potential from which all voltages of connected circuits are viewed and/or measured.

Repeater

The phase and the amplitude of the electric data signals are regenerated during the transmission process by the
repeater.

Further, it is possible to change the topology of the PROFIBUS network. It can be extended considerably by means
of the repeater.

Root-connecting

Creating a new potential group using a power distribution module. This allows sensors and loads to be supplied
individually.

RS 485

Serial interface in accordance with EIA standards, for fast data transmission via multiple transmitters.

s Serial

Type of information transmission, by which data is transmitted bit by bit via a cable.

D301271 1013 - FGEN - multi protocol 15-5



Glossary

15-6

Setting parameters

Setting parameters of individual stations on the bus and their modules in the configuration software of the
master.

Shield

Conductive screen of cables, enclosures and cabinets.

Shielding

Description of all measures and devices used to join installation components to the shield.

Short-circuit proof

Characteristic of electrical components. A short-circuit proof part withstands thermal and dynamic loads which
can occur at its place of installation due to a short circuit.

Station

A functional unit or /0O components consisting of a number of elements.

SUB-D connector

9-pin connector for connecting the fieldbus to the I/O-stations.

Terminating resistor

Resistor on both ends of a bus cable used to prevent interfering signal reflections and which provides bus cable
matching. Terminating resistors must always be the last component at the end of a bus segment.

To ground

Connection of a conductive component with the grounding connection via a grounding installation.

Topology

Geometrical structure of a network or the circuitry arrangement.

UART

Universal Asynchronous Receiver/Transmitter. UART is a logic circuit which is used to convert an asynchronous
serial data sequence to a parallel bit sequence or vice versa.

Unidirectional

Working in one direction.
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