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About this Manual

Documentation Concept

This manual contains information about the DeviceNet™ master function integrated in
TURCK I/O-products.

A DeviceNet™ connector on the device can be used to access a DeviceNet™ subnet with up
to 63 manufacturer independent DeviceNet™ nodes (detailed information see chapter 2).

The following chapters contain a short DeviceNet™ master function description and informa-
tion about the handling of the DeviceNet™ master function for different primary fieldbus
systems (at the moment only EtherNet/IP).

All information (hardware, firmware, etc.) about the respective devices and their connection
to the primary fieldbus can be found in different device-manuals:

FXEN EtherNet/IP (TURCK-Documentation-No.: English D301155)
BL67 EtherNet/IP (TURCK-Documentation-No.: English D300888)
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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.

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 (hard-
ware and software) and to the facility.

. Attention

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 op-
eration easier and avoid unnecessary work due to incorrect operation.

i @
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About this Manual

General Information

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

This manual contains all necessary information about the prescibed use of the TURCK
products with DeviceNet™ master function.
It has been specially conceived for personnel with the necessary qualifications.

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.

Notes Concerning Planning /Installation of this Product

Warning
All respective safety measures and accident protection guidelines must be consid-
ered carefully and without exception.

0-4 D301118 - BL remote - DeviceNet™ master 0808
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The DeviceNet™ Master-Function

General Information

The TURCK products with DeviceNet™ master function provide a full DeviceNet™ master in
addition to their standard primary fieldbus (e. g. EtherNet/IP).

The TURCK modules work as gateways between their primary fieldbus and DeviceNet™.
Via the DeviceNet™ master, a complete DeviceNet™ network with up to 63 standard
DeviceNet™ nodes can thus be connected to the primary fieldbus.

The handling of the DeviceNet™ process data is done in the PLC connected to EtherNet/IP
for example.

The DeviceNet™ master function is currently implemented in the following TURCK products:

FXEN (compact I/Os)
FXEN with EtherNet/IP: FXEN-IM16-0001-IP-DN, page 2-2

BL67 (modular 1/0s)
BL67 with EtherNet/IP: BL67-GW-EN-IP-DN, page 2-3

1-2 D301118 - BL remote - DeviceNet™ master 0808
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Power supply

The DeviceNet™ master on the modules only provides CAN_H and CAN_L for the
DeviceNet™ communication.

The DeviceNet™ supply voltage (V+/ V-) for the master and the connected DeviceNet™
nodes has to be provided from an external power supply unit.

FXEN

The FXEN station itself is also supplied through the DeviceNet™ cable via the external power
supply. No additional power feed at the FXEN module is necessary.

BL67

In BL67, only the DeviceNet™ master is fed through the DeviceNet™ supply voltage
(V+/ V-). The modular BL67 station (gateway plus connected I/O modules) has to be supplied
additonally through the 7/8” power connector at the gateway.

D301118 - BL remote - DeviceNet™ master 0808 1-3



The DeviceNet™ Master-Function

DeviceNet™ Subnet

The DeviceNet™ connector on the different devices is used to access a DeviceNet™ subnet
with up to 63 vendor independent DeviceNet™ nodes.

® Note

1 The DeviceNet™ master function of the device is only activated if a subnet is con-
nected to the DeviceNet™ connector.

DeviceNet™ Connector

Depending on the module type used, the connection of the DeviceNet™ master to the subnet
is realized as follows:

FXEN

The FXEN module provides two 7/8" DeviceNet™ connectors “DN*, one male and one female
which are assigned as follows:

Figure 1: -— Pin-No.
7/8“-connec-
tors and pin 4 3 5 1 Shield
assignment
531 2 V+
< 3 V-
3 4 CAN_H
1975 5 CAN_L
BL67
The BL67 gateway provides one male M12 x 1 DeviceNet™ connector “DN“ which is
assigned as follows.:
Figure 2: 3 2 Pin-No.
M12-male @
connectorand 4 1 1 Shield
pin assignment 5
2 not connected
3 V- Ground
4 CAN_H
5 CAN_L

1-4

® Note

1

Please use an external bus tee or Y-junction for the bus transmission.

D301118 - BL remote - DeviceNet™ master 0808
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Scanning the DeviceNet™ Subnet
DeviceNet™ scan with SET-button (hardware)

Upon pressing the SET-button at the device, the DeviceNet™ master scans all nodes
attached to the DeviceNet™ subnet.

All nodes connected to the subnet are read-in with their MAC-ID (DeviceNet™ address), their
Vendor ID, their product type and their product code and are stored in the scan list of the
DeviceNet™ master.

The I/O data of the connected DeviceNet™ nodes is automatically mapped into the "Process
Image” (word alignment) of the master based on the size of the Consumed and Produced
Data of each of the nodes.

The CCV is read from the Identity object and stored as the expected configuration consis-
tency value.

BL67 - special scanning behavior

Once the scan of the subnet is complete, the DeviceNet™ master in the BL67-gateway scans
the locally connected I/Os mounted right to the gateway and adds their I/O data to the I/O

mapping.
Py Note
1 Please note, that after every address or bit rate-change a power reset has to be
executed.

D301118 - BL remote - DeviceNet™ master 0808 1-5



The DeviceNet™ Master-Function

DeviceNet™ scan via I/0-ASSISTANT (software)
The scan of the network can also be done via the I/O-ASSISTANT.

The following example shows the scanning process via I/O-ASSISTANT using the FXEN
module for EtherNet/IP with DeviceNet™ master (FXEN-IM16-0001-1P-DN).

To scan the DeviceNet™ network via I/O-ASSISTANT, please carry out the followong steps.
1 Create a new project in PACTware™.

2 Add a TCP/IP-communication DTM “BL Service Ethernet” to the project and start the

Busaddress Management.
To do this, execute a rightclick on the TCP/IP-entry and select ,Additional functions —
Busaddress Management*.

Figure 3: T M=% )
Openlng the File  Edit ‘iew Project Device Extras  Window  Help
Busaddress DEea =290 B9
Management 3 Project 2 x e
Device tag | =
5 HOST PC =
- 1cop
%ﬁ Connect £
(513
s
bisp\av channels
Channels 3
Prink
Additional functions v
Add device
Delete device 3
ijrg:ertles <TCPIP=BL Service Ethernet ?_can i | rETT—— 25
Identification
ACTware
Busaddress management
Browser
HIMA Export
ACCessory
« | Preset DTM TAG (address/tag)
Ty F)TM maintenance
b[] Write device data to file
3 Select your network interface and start the network scan using the ,Search“-button.
Figure 4:

. TCP/IP Busaddress management
Scan function = <

‘ Device ype BL Service Ethernet
M, Description BL Service over ethernet communication DTH
= Indusirial
Al
1
B- @2 5 ¢ | P} 1Pt | i | "y | * Busaddress management
|

Online available devices

Device ype Online ID | IP address Metmaszk Gateway Ethernet address Mode

1-6 D301118 - BL remote - DeviceNet™ master 0808
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4 The software scans the Ethernet-Network and all devices which can be found are
listed up with their IP-address, their Ethernet-MAC-ID and, if the devices are known to the
software, with their device type.

5 Select the module with the DeviceNet™ master, in this example the module
FXEN-IM16-0001-IP-DN, and add it to the project using the button ,,Add Device/DTM to
the project” (see figure below).

6 The I/O-ASSISTANT identifies the connected FXEN as a module with DeviceNet™ master
and therefore tries to add the connected DeviceNet™ nodes to the station structure.

7 Press ok and the FXEN-module is added to the project structure. The connected
DeviceNet™ nodes are not listed. This is currently not possible because the DeviceNet™
scanlist in the master has not been ceated, yet.

Flgure 5: "4 PACTware - [TCP/IP Busaddress management] el =
Add,ng the File  Edit “iew Project Device Ezfras  Window  Help
device to the T E =L T T T EE
prOjeCt H Q Drevice type BL Service Ethernet LT CEC "a
heNeaeg ; Description BL Service over ethernet communication DTH E
L Indusirial =1
Aul o
| g
xFN-IMlEv-UDUl-IP-DN = - i@ P 8 & [ el et | 0 | e} ‘ &0 Busaddress management u;%,
(Onling available devices |
|Drahllnse Metzwerk verbindung [192.168.1.47/255.285.255.0) |i|
| Device type | Orline 1D | IP addrpss | Metmask | Gateway |Ethemet address | Mode |
N7 Unknown - 192.168.122.98  255.255.255.0 192.168.122.98  00:07:46:00:04:739  PGM
FHEM-5G16-0001-F 1100019/8 192.168.1.200 255.255.255.0 192.168.1.1 00:07:46:FF:01:3C  ROTAF
? NOtN - 192168122165 255.255.0.0 192.168.1.252 00:07:46:FFED:2C  PGM
2 2550 2166.1. -46:FF
Turck BbSeries Com DTM
i]— \ ? ) The gatdway has been adde"tu the station, Do you want ko add the modules as well? — [—1
Planned|
- —
8 Go online with the module: right click on the module — “connect”
9 Open the module’s “Online parameters“: right click on the module — Parameters — Online
parameters
10 Set the parameter “Who* to “New scan of slaves and stor list in FLASH” and send the
parameter changes to the device using the button “transmit data to the device”.
Figure 6: PACTware - [192.168.1.115/FXEN-IM16-0001-IP-DN Online parameterization] =
SCannlng the File Edit Wiew Project Device Extras  Window  Help -&
. ™ S
DeviceNet DEds DRV (B QB $
M g Device type FXEN-IM16-0001-1P-DN TuRC
(D24l g Description AlM, EtherNet/IP, 16 digital inputs, DeviceNet-master [BL remote)
B HOSTRC Indhustrial
== TCP/IP 3 A
=i [ 2 = o g Q ﬁ Qj =5 - =S Online parameterization
L. ™ O1fIntern-IM16 e \,jfalue [ .
=l Device Parameters: DeviceNet-master (Tl
= DeviceNel Master
MALCID 0 Parameter |Value | Meaning
- Baud Rate 125k name
- Bus-Off Counter 0 MACID 0(%)-62 | Node Address of the Device
++ Quick_Connect Enable MACID is only valid after a p
- M&X OBJECT ATTRIBUTE 13 Baud rate 0 =125k | A change of the baud rate it
WHD curtent slave list store in FLASH [~ 1
- SUBMET OUTPUT WORD .. [cument slave list stare in FLASH | 1= 250k 1
SUBNET INPUT WORD C 3200k
. ADR -
- Global Fail safe state use IDLE Mode E:E?;: 0 USNT: Number of tines. CAl
- GlobalEPR 100 mg Quick_Connact|0=
- Interscan periad 94 ms - Dizable
1=
Enable Ll
™
MAX OBJECT |read only | Contains the number of the
ATTDRITE imnlamantar
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The DeviceNet™ Master-Function

11 The DeviceNet™ master starts the scanning process.

12 A completed and errorfree scan is indicated by all NET-LEDs at the DeviceNet™ nodes
and the DN-LED at the FXEN being constant green. This can take up to 2 minutes.

— The master stores the scan list.

13 Now, delete the FXEN-module from the project structure and start again with scanning the

Ethernet using the ,,Busaddres Management” (follow steps 3 to 5).

14 As the scan list has now been stored to the master, the I/O-ASSISTANT can read it out

and add the DeviceNet™ nodes to the master.

Flgu‘re 7 ™ PACTware - [TCP/IP # Busaddress managen
DeV’CGNe.t File  Edit ‘iew Project Device Extras Wi
master with DESSS DRY0 Ba e
connected S 1
nOdeS Device tag
E) HOST PC
=™ TCP/TP
e
[ B —
- gy 11/FDN20-45 415G-E (Binjdout) 4.2
i1 e 14/GH-DeviceNst [FONQ-C3G44-T]
" gy 22[FONP SOB0SG TT (SinfBaut) ¥4.5
| e g 63(Ni-DSLIZ5-2DNetH4-HL 150 Y11
:---E ™k 192,168, 1,115/FXEN-TIM16-0001-1P-DN
L e 01 fIntern-IM16G
e ——
The following DeviceNet™ nodes are connected to the FXEN-module:
Tabelle 1: Node-Address Node

Nodes nodes at
connected to
the master

11 FDN20-4S4XSG-E

DeviceNet™ module with 4 digital input channels and 4 digital chan-

nels configurable as in- or output.

14 FDNQ-CSG44-T

DeviceNet™ module with 4 digital input channels and 4 digital output
channels

— The module is shown as Generic (GN)-DeviceNet™ node because
it’'s EDS-file has not been registered in the I/O-ASSISTANT, yet.

22 FDNP-S0808G-TT
DeviceNet™ module with 8 digital input and 8 digital output channels
63 Ni4-DSU35-2DNetX4-H1150

Inductive dual sensor with DeviceNet™ interface.

1-8
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Address Setting for the DeviceNet™ Subnet

The MAC-ID (DeviceNet™ address) of all nodes within the DeviceNet™ subnet connected to
the DeviceNet™ master of the device are read-in automatically when the subnet is scanned
(see also section “Scanning the DeviceNet™ Subnet”).

MAC-ID of the DeviceNet™ Master
possible range: 0 to 63
default MAC-ID (DeviceNet™ address) = 0

— Setting the MAC-ID for the DeviceNet™ subnet, see chapter 2: "DeviceNet™ Master with
EtherNet/IP”

Bit Rate Setting

Possible bit rate:
125 kBit/s, 250 kBit/s and 500 kBit/s

Default setting = 125 kBit/s

— Setting the bit rate for the DeviceNet™ subnet, see chapter 2: "DeviceNet™ Master with
EtherNet/IP”

Reset the Device to Factory Settings

If necessary, the complete device including the DeviceNet™ master can be set to it’s default
settings by turning the three rotary switches to position 900 “F_Reset”.

Attention
This reset has effect an all parameter settings stored in the device’s FLASH.

FXEN

After a power reset at the device, all parameters in the module’s flash are overwritten.

Attention
Please wait for at least 2 minutes before setting a new address.

BL67

After a power reset at the device, all parameters in the module’s flash are overwritten. The
writing process is indicated by the orange GW LED. The completion of the operation is indi-
cated by the GW LED staying solid green for minimum 20 seconds.

After the reset is done, set the rotary switches back to their original position and execute a
power reset again.

D301118 - BL remote - DeviceNet™ master 0808 1-9



The DeviceNet™ Master-Function

Status Indicators/ LED Behavior

Tabelle 2: LED Status Meaning Remedy
LED

DN Green Device is online and communi-
cating. Master is communi-
cating with all registered

slaves.
Green, — Auto-discovery in progress. -
flashing
Red — Duplicate MAC-ID on the — Check the correct assignment of
master MAC-IDs (DeviceNet™
address). One node has the
same MAC-ID as the master.
Red, flashing —Empty scanlist — Check the size of the I/O data
(no DeviceNet™ node stored  sent via EtherNet/IP’
into scan list) (max. 500 bytes for DeviceNet™
—Size errors subnet + local 1/0)
Red/green —DeviceNet™ node missing  — Checkthe communicationtothe
flashing DeviceNet™ nodes.
— Check the Global EPR (Global
Expected Packet Rate) and set it
to a larger value using the
I/0-ASSISTANT or
VSC122 (0x7A), instance 1,
Attr. 70h].
MS OFF —No supply voltage -
Green - Display of logic connection -
to Master (1. Ethernet/IP
Connection)
Green, —Ready for operation -
flashing
Red — Error -

Red, flashing - DHCP/BOOTP Searching -
settings

1-10 D301118 - BL remote - DeviceNet™ master 0808
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Getting Started for the DeviceNet™ Master

BL67 - start-up behavior

This section assumes that the device is in "Out-of the box state" with all parameters set to
default values. It provides a step by step guide on starting up the network.

1 Make sure that the switch position is not 900 (F_Reset).
Power-up the device.
DN LED has to be OFF.

Setup the MAC-ID (DeviceNet™ address) of the master [I/O-ASSISTANT or
VSC122 (0x7A), instance 1, Attr. 01h].

Wait for approx. 1 minute.

P ODN

Make sure that the GW LED is green for 20 seconds.

Power-down the device

0 N O O

Power-down all the slaves

9 Turn on the slaves

10 Turn on the device

11 Press and hold the SET-button until the DN LED starts blinking.

Depending on the number of slaves in the DeviceNet™ subnet, the time for scanning the
subnet will differ. In case of an error free scanning, the DN LED will first start blinking
green, then it will blink red and afterwards it will become solid green.

In case of errors during scanning the subnet:
If the DN LED is red, duplicate DeviceNet™ MAC-IDs or a Bus-off condition occurred.

Remedy:

If a bus-off condition occurred, check the DeviceNet™ subnet for correctly installed bus
terminations, check the DeviceNet™ nodes for correct bit rate settings (or check if all
nodes are set to autobaud). Power cycle the device and restart this procedure.

If the DN LED is flashing green/red, it is possible that the selected Global EPR (Global
Expected Packet Rate) is too small. Chose a larger EPR by using the I/O-ASSISTANT or
by using the VSC122 (0x7A), instance 1, Attr. 70h]

Py Note

1 In case of any of these problems, power cycle the device, modify the master set-
tings and restart this procedure at point 4.

D301118 - BL remote - DeviceNet™ master 0808 1-11



The DeviceNet™ Master-Function

FXEN - start-up behavior

This section assumes that the device is in "Out-of the box state" with all parameters set to
default values. It provides a step by step guide on starting up the network.

1

P ODN

= © 0 N O O

Make sure that the switch position is not 900 (F_Reset).
Power-up the device.
DN LED has to be OFF.

Setup the MAC-ID (DeviceNet™ address) of the master [I/O-ASSISTANT or
VSC122 (0x7A), instance 1, Attr. 1].

Wait for approx. 1 minute.
Power-down the device
Power-down all the slaves
Turn on the slaves

Turn on the device

0 Press and hold the SET-button until the DN LED starts blinking.

Depending on the number of slaves in the DeviceNet™ subnet, the time for scanning the
subnet will differ. In case of an error free scanning, the DN LED will first start blinking
green, then it will blink red and afterwards it will become solid green.

In case of errors during scanning the subnet:
If the DN LED is red, duplicate DeviceNet™ MAC-IDs or a Bus-off condition occurred.

Remedy:

If a bus-off condition occurred, check the DeviceNet™ subnet for correctly installed
bus terminations, check the DeviceNet™ nodes for correct bit rate settings (or check if
all nodes are set to autobaud). Power cycle the device and restart this procedure.

If the DN LED is flashing green/red, it is possible that the selected Global EPR (Global
Expected Packet Rate) is too small. Chose a larger EPR by using the I/O-ASSISTANT
or by using the VSC122 (0x7A), instance 1, Attr. 70h]

Py Note

1 In case of any of these problems, power cycle the device, modify the master set-
tings and restart this procedure at point 4.

Useful hints:

Set all nodes in the DeviceNet™ subnet to UCMM, to shorten the time for scanning the
DeviceNet™,

Set all nodes in the DeviceNet™ subnet to autobaud to simplify possible changings of the
bit rate.

Check the DeviceNet™ master alarms to see the current state of the operations (no
alarms, Errors, Bus-off, duplicate MAC-ID (DeviceNet™ address) ....).

For EtherNet/IP, these alarms can be found in the Vendor Specific Classe VSC122, see
section “DeviceNet™ Slave Class (VSC 123, 7Bh)“, page 2-14.
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The DeviceNet™ Master in the 1/0-ASSISTANT V3

The DeviceNet™ Master in the 1/0-ASSISTANT V3
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The I/O-ASSISTANT V3 is the TURCK project planning software on FDT/DTM basis for config-
uration, parameterization, set-up support, diagnostics, documentation etc..

The software provides 2 possibilities for accessing the nodes of the DevicNet™ network.

1 parameterization via DTMs after installation of EDS-files for the connected nodes

Figure 8:
EDS-import

PACTware - [11/GN-DeviceMet [FDMN20-45-4X5G-E] Parameterization]

ok

File  Edit Wiew Project

Device

Extras  Window  Help

DEds ORW0 (@D 88

& x

= (1 /Inkern-¥3G16

|

Measured value
Sirnulation
Diagnostics
Display channels

Channels

: Project g x Device type GM-DeviceMet TUIECEC @
Device tag Descriptinn G ic NeviceMet module g
=] . {=f
HOSTPC 7 Update DTM Wizard ﬁ @
|=1m~= TCP/IP 2
= — =T Welcome to DTH update Wizard! n e
. Connect =
01/Intern-IM16 . The wizard helps you import & DTM template. Select import
% 11)GN-DeviceNet [FDNZ0-45-43 =[= Disconnect Induzire fype
* 14/aN-Devicelet [FDNQ-C5G4 @ Load from device
ZZIGN-Dev!ceNet [FPNP-SUEUS M3 Store to device  Deutsch " Import Zip files for BL compact
* 63 aN-DeviceNet [Mi4-DSU35-2 & BB fies o B i
+ Amnpar e far Temate
192,168, 1, 200/FHEN-45G16-0001 Parameter & English sl 1= Wik ety 181 ol

To continug, c\iJ et

Cancel | Help

Up-fDaownload-Manager

sor| [ ]

Prink
Additional Functions

Add device

Delete device

Propertiss 192,168 1, 115{FXEN-IM16-0001-IP-DN =FXEN-TM16-0001-IP-DN

I

’_|[] Data set

[z Disconnected

[ I

= [0 ]

<NONAME >

Adrministrator

D301118 - BL remote - DeviceNet™ master 0808

Compare offline
Compate online
Set value

Scan list

Identification

About..

Station report

Compare with connected skation
Force Mode control

Accessary

Import of BLCompact and EDS files

U

DT maintenance

Help about device

W write device data ta file

1-13



The DeviceNet™ Master-Function
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Modules for EtherNet/IP

FXEN-IM16-0001-1P-DN

Figure 11:
FXEN-IM16-
0001-IP-DN

The FXEN 1I/0O module with DeviceNet™ master function is part of the FXEN product line. It
allows direct connection of 16 inputs to EtherNet/IP and the connection of a complete
DeviceNet™ network to the DeviceNet™ master. The process data of the DeviceNet™ subnet
are thus handled via EtherNet/IP (see also chapter 1).

The connection to EtherNet/IP is realized via two 4-pole, D-coded M12 x 1-round connectors.
The integrated switch allows the creation of a line topology with the I/O modules.
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BL67-GW-EN-IP-DN

Figure 12:
BL67-GW-EN-
IP-DN

The BL67 gateway for EtherNet/IP with DeviceNet™ master function is part of the modular
I/0 system BL67.

The gateway is used to connect a modular BL67-station with different I/O and technology
modules to EtherNet/IP. Additionally, this gateway offers the possibility to connect a complete
DeviceNet™ subnet to it and to handle the process data of the DeviceNet™ subnet via
EtherNet/IP (see also chapter 1).

The connection to EtherNet/IP is realized via one 4-pole, D-coded M12 x 1-round connector.

® Note
1 The BL67 gateway contains no integrated Ethernet switch!
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DeviceNet™ Master with EtherNet/IP

Process Image

The nodes of the DeviceNet™ subnet are mapped into the input image of the EtherNet/IP
device.

In the process image, their in- and output data follow the in- and output data of the local I/Os
directly placed on the device (e. g. FXEN) or connected to the device (e. g. BL67).

The mapping of the I/O data of the DeviceNet™ subnet is structured according to the nodes’
DeviceNet™ MAC-IDs (see chapter 3, "Application Example: FXEN at Allen Bradley PLC”).

For the explanation of the I/0O data mapping the following example subnet structure is
assumed.

Table 3:

Example subnet

at DeviceNet™
master

A Status and
Control byte

DeviceNet™ ModuleD DeviceNet 1/0 data

MAC-ID

Input Output

1 word control A

are mapped EtherNet/IP module with 1 word status A
into process DeviceNet™ master
data (map-
ping can be —local I/0-channels n byte n byte
deactivated, .
see VSCs in 7 DeviceNet™ 2 byte 2 byte
chapter 3) node A
9 DeviceNet™ 3 byte 2 byte
node B
25 DeviceNet™ 1 byte 3 byte
node C
62 DeviceNet™ - 4 byte
node D
Example: Input Image
Byte y Byte x
Word 0 Status word of
EtherNet/IP module with DeviceNet™ master
Word 1
m byte input data of local I/O channels
Word n
Word n +1 1 byte input data of subnet node Module A, MAC-ID 7
Word n + 2 1 byte input data of subnet node Module B, MAC-ID 9
Word n + 3 - Last byte of input data of subnet
node Module B, MAC-ID 9,
Word n + 4 - Input data of subnet node Module C,
MAC-ID 25

2-4
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Example: Output Image

Byte y Byte x
Word 0 Control word of

EtherNet/IP module with DeviceNet™ master
Word 1

m byte output data of local I/0 channels
Word n
Word n + 1 2 byte of output data of subnet node Module A, MAC-ID 7
Word n + 2 2 byte of output data of subnet node Module B, MAC-ID 9
Word n + 3 2 byte of output data of subnet node Module C, MAC-ID 25
Word n + 4 - Last byte of output data of subnet
node Module C, MAC-ID 25
Word n + 5
4 byte output data of subnet node Module D, MAC-ID 62

Word n + 6
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Status/Control Words of the DeviceNet™ Subnet via I/0 Data

The DeviceNet™ master provides an additional status information (9 words) and control bytes
(1 word) for the DeviceNet™ subnet.

These bytes can be mapped
1, attr. 75h].

Status Words

into the process data [enable mapping: VSC122 (7Ah), instance

If the 9 status words are mapped into the process data, they are mapped in front of the input
data of the DeviceNet™ subnet-nodes, which means they directly follow the input data of the
local I/Os at the EtherNet/IP-device (in the example on page 2-4 they would be mapped

following byte n).

This status information is structured as follows:

1 word for the DeviceNet™ communication (word no. 0)

4 words for the “scanlist” information (word no. 1-4)

4 words for “errored nodes” information (word no. 5-8)

Tabelle 4: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Word 0
DNM slave empty CAN error Dup subnet subnet comm.
status missing  scan list MaclID input output error
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
reserved
Tabelle 5: Bit Meaning
Bit meanings
DNM Status 0 =idle
1=run

Slave missing

0 = subnet ok
1 = one or more slaves missing

Empty scan list

0 = scanlist ok
1 = The scanlist of the master is empty. No slave has been
found during the scan process

CAN error 0 = no error
1 = CAN error (communication problem with CAN controller)
DupMacID 0 =ok

1 = Master DupMaclID fault —dupplicate MAC-IDs found in the
DeviceNet™ subnode

subnet input

0 =ok
1 = the size of the input data of the subnet is too large (max.
number of bytes 500 byte)

subnet output

0 =o0k
1 = the size of the output data of the subnet is too large (max.
number of bytes 500 byte)

comm. error

0 = no error
1 = communication error or bus off.

2-6
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The following table represents the scan list of the master:
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Each node which has been scanned as being a part of the subnet is indicated by one bit (the
order is done by MAC-ID):

0 = no node with this MAC-ID found

1 = node with the MAC-ID found and stored in the master’s scan list

Tabelle 6: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
werd 1 Node7 Node6 Node5 Node4 Node3 Node2 Node1 Node 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Node 15 Node 14 Node 13 Node 12 Node 11 Node 10 Node9 Node 8
Word 4 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Node 55 Node 54 Node53 Node52 Nodeb51 Nodeb50 Node49 Node 48
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Node 63 Node 62 Node61 Node60 Nodeb59 Nodeb58 Nodeb57 Node 56
The following bits describe each node status. They show a list of nodes, to which the
DeviceNet™ master could not build up a communication:
0 = node present
1 = node not present
Tabelle 7: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Word 5
Node 7 Node 6 Node 5 Node 4 Node 3 Node 2 Node 1 Node 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Node 15 Node 14 Node 13 Node 12 Node11 Node10 Node9 Node 8
Word 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Node 55 Node54 Node53 Node52 Node51 Node50 Node49 Node 48
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Node 63 Node62 Node61 Node60 Nodeb59 Nodeb58 Nodeb57 Node 56

D301118 - BL remote - DeviceNet™ master 0808
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DeviceNet™ Master with EtherNet/IP

Control Word

The control word is used to set the DeviceNet™ master into RUN or IDLE mode.

If the control word is mapped into the process data, it is mapped at the beginning of the
output data of the DeviceNet™ subnet-nodes, which means it directly follows the output data
of the local I/Os at the EtherNet/IP-device (in the example on page 2-5 they would be mapped

following byte n).

This control word is structured as follows:

Tabelle 8: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Word 1
reserved 1=run
O=idle

Bit 15 Bit 14 Bit 13

Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

reserved

2-8
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Assembly Instances
TURCK devices with integrated DeviceNet™ master contain two possibilities of process data
mapping:

1 Assembly instances 101 and 102:
Fixed assembly instances.
The size of each of those assembly instances is 256 bytes.

2 Assembly instances 103 and 104:
Variable assembly sizes. The assembly size is calculated to support the stations I/O-
configuration, enabled diagnostics, DeviceNet™ subnet.

— output assembly instance: 104
— input assembly instance. 103

The size of each assembly instance can be retrieved through the assembly object and can
vary between 2 and 496 bytes.
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DeviceNet™ Master with EtherNet/IP

VSCs for the DeviceNet™Master-Function

The VSCs describing the standard EtherNet/IP communication of the devices can be found
in the manuals for the Ethernet/IP devices:

FXEN, document-no.: D301155
BL67, document-no.: D300888

The manuals can be downloaded from www.turck.com.
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DeviceNet™Master Class (VSC122, 7Ah)
This class contains parameters and data for the DeviceNet™ master.

Class Instances of the VSCs

Py Note
1 Class Instance attributes are the same for each Vendor Specific Class.

Class-specific Object Instances and the corresponding attributes are explained be-
low for the different VSC.

The general VSC - Class Instance attributes are defined as follows:

Table 9: Attr. No. Attribute Name Get/ Type Description
Class instance Set
100 (0x64) CLASS G UINT States the revision number of the
REVISION class:

Maj. Rel. *1000 + Min. Rel.

101 (0x65) MAXINSTANCE G USINT Contains the number of the highest
instance of an object created on this
level in the class hierarchy.

102 (0x66) # OF INSTANCES G USINT Contains the number of Object
Instances created in this class.
103 (0x67) MAX CLASS G USINT Contains the number of the last Class
ATTRIBUTE Attribute to be implemented.

Object Instance

Table 10: Attr. No. Attribute name Get/ Type Description
Object instance Set

dec.

(hex.)

1 MACID G/S USINT Node Address, Range 0-63; A
change of the master’s MACID is
only valid after a power-reset
0 = default

2 Baud Rate G/ S USINT 0 = 125 kBit/s (default)

1 =250 kBit/s

2 = 500 kBit/s

A change of the baud rate is only
valid after a power-reset.

4 Bus-Off Counter G/ S USINT Number of times CAN went the bus-
off state

10 Quick_Connect G/ S BOOL 0 = Disable

(OAR) 1 = Enable (Default) <- different to
ODVA

100 Max object G USINT Contains the number of the last

(64h) attribute object attribute to be implemented.
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Table 10: Attr. No. Attribute name Get/ Type Description
Object instance Set
dec.
(hex.)
101 WHO S BOOL 0 = current slave list store in FLASH
(65h) 1 = new scan of slaves and store list
in FLASH
102 SUBNET G UINT States the number of output words
(66h) OUTPUT WORD (consumed words) of the entire
COUNT subnet
103 SUBNET INPUT G UINT States the number of input words
(67h) WORD COUNT (produced words) of the entire
subnet
104 OUTPUT G/S ARRAY OF Contains the output data (consumed
(68h) WORD data) of the module.
105 INPUT G ARRAY OF Contains the input data (produced
(69h) WORD data) of the module.
106 Status Array G USINT Bit 0 - Bus Off
(6Ah) Register of DN Bit 1 - Output size too big
Mstr Bit 2 - Input size too big
Bit 3 - Duplicate MAC-ID of the
master
Bit 4 - DeviceNet™ errors detected
Bit 5 - Empty Scanlist
Bit 6 - One or more slaves missing
Bit 7 — DNM status (Run=1/Idle=0)
107 Present Node G ARRAY OF Each bit describes one node (8 Byte
(6Bh) BYTE length)
108 Node Error G ARRAY OF Each bit describes one node (8 Byte
(6Ch) BYTE length)
109 Slave List G ARRAY OF Each bit describes one node that
(6Dh) BYTE should be connected (8 Byte length)
110 reserved - - -
(B6Eh)
111 Global Fail safe G/ S BYTE State is activated by loss or termina-
(70h) state tion of Ethernet connection
0 = use IDLE Mode (default)
1 = freeze (all DN outputs are frozen)
2 = force (see VSC 123, attr 113 and
114 for details)
112 Global EPR G/ S ARRAY OF Default = 100 ms
(70h) BYTE Specifies the EPR in ms
EPR = 100, setting for 10 slaves and
256 byte process data
In case of more than 10 slaves or
more than 256 byte process data
needed, please increase the Global
EPR value.
2-12 D301118 - BL remote - DeviceNet™ master 0808
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Table 10: Attr. No. Attribute name Get/ Type Description
Object instance Set
dec.
(hex.)
113 Interscan period G ARRAY OF This is a status information which
(71h) BYTE allows the user to know how much
margin he has when defining the
Global EPR. In order to guarantee
error-free communication, please
observe that a rest-margin of at least
5 ms should be calculated.
114 -116  reserved
(72 hto
74h)
117 (75h)  Extended G/ S WORD By enabling this parameter — the 1/0
scanner control/ Data of the DeviceNet-Subnet™ are
diagnostics mapped into the input data of the

DeviceNet™ subnet
0 = mapping disabled
1 = mapping enabled
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DeviceNet™ Slave Class (VSC 123, 7Bh)
This class contains parameters and data of each DeviceNet™ slave.

Class Instance (Instance 0)

Py Note

1 Please refer to paragraph “Class Instances of the VSCs*, page 2-11, for the descrip-
tion of the class instance for the VSC.

Object Instance 1 to 64 (= DeviceNet™nodes with MAC-ID O to 63)
Object Instance 0x01 refers to DeviceNet™ node with MAC-ID 0 (usually this is the master)

Object Instance 0x02 refers to DeviceNet™ node with MAC-ID 1

Object Instance 0x40 refers to DeviceNet™ node with MAC-ID 63

Table 11:
Object instance
1to 63

2-14

Attr. No. Attribute name Get/ Type Description
dec. Set
(hex.)
4 Get Revision STRUCT  Revision Number of the connected
Major Revision OF USINT slave
Minor Revision USINT
100 Max. object G USINT Contains the number of the last
(64h) attribute object attribute to be implemented.
101 Attribute list G ARRAY OF List of all attributes that are
(65h) USINT supported by this instance
102 Node Address G USINT Node address of the connected
(66h) slave.
103 Vendor G UINT Vendor ID
(67h)
104 Product code G/S UDITN e.g. device-ID
(68h)
105 Product type G UINT Product Type see also
(69h) DeviceNet™Class 1, Instance 1,
Attribute 2 for details
106 Product name G STRUCT
(6Ah) Length OF
Name USINT
STRING
107 Node Mode G BOOL 0 = not present
(6Bh) 1 = is present and running
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Table 11: Attr. No. Attribute name Get/ Type Description
Object instance Set
1t0 63 dec

(hex.)

108 Node State G ENUM 0 = Slave not in use

(6Ch) USINT 1 - 4 = Slave tries to allocate

5 = Slave sets explicit message EPR
6 = Slave activates timer

10 = Slave sets quick-connect
20 = Get VendorID

21 = Get product type

22 = Get product code

23 = Get revision #

24 = Get serial #

25 = Get product name

26 = Get CCV

30 = Get product size

31 = Get cons size

40 = Allocate Poll message
41 = Set Poll EPR

42 =1/0 Mode

50 = Re-connect error wait
60 = Close poll message

61 = Close explicit message
80 = Master

90 = Network Found

91 = Network Not Found

109 Slave output G UINT States the number of output words
(6Dh) word count (consumed bytes) of slave
110 Slave input word G UINT States the number of input words
(6EN) count (produced bytes) of slave
111 Output G/S ARRAY OF Contains the output data (consumed
(70h) WORD data) of the slave.
112 Input G ARRAY OF Contains the input data (produced
(70h) WORD data) of the slave.
113 Fail safe set G/S ARRAY OF Contains the output data fail safe
(71h) WORD values for the slave

If there was no set default -> 0.
114 Slave Fail safe G/S BYTE 0 = all outputs set to 0 (default)
(72h) state 1 = all outputs set to 1

2 =use attr 113
115 Quick_Connect G BOOL 0 = Disabled
(73h) 1 = Enabled
116 CCV G UINT Contains the Configuration Consis-
(74h) tency Value
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Application Example: FXEN at Allen Bradley PLC

Hard- and Software

Hardware
For this application example, the following hardware is used:

Allen Bradley PLC, ControlLogix5555™, 1756-PA72/B, firmware version V 16.21.12
with:

— EtherNet/IP Bridge, 1756-ENBT, firmware version V 4.7.19
FXEN-IM16-0001-IP-DN, 16 digital input channels and DeviceNet™ master with:

— Addr. 11, FDN20-4S4XSG-E: DeviceNet™ module with 4 digital input channels and
4 digital channels configurable as in- or output

— Addr. 14, FDNQ-CSG44-T: DeviceNet™ module with 4 digital input and 4 digital output
channels

— Addr. 22, FDNP-S0808G-TT: DeviceNet™ module with 8 digital input and 8 digital
output channels

— Addr. 63, Ni4-DSU35-2DNetX4-H1150 Inductive dual sensor with DeviceNet™ inter-
face

Software

For this application example, the following software is used:
BootP/DHCP-Server from Rockwell Automation, version 2.3.2.0
I/O-ASSISTANT from TURCK (PACTware™ and TURCK-DTMs), version 3.5
RSLogix™5000 from Rockwell Automation, standard edition, version 16.00.

RSLinx from Rockwell Automation, version 2.43.01
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Network Configuration and IP-Address-Setting

Settings of the Network Interface Card
The TURCK modules for EtherNet/IP are delivered with the default IP address 192.168.1.254.

Py Note

1 In order to build up the communication between the TURCK product and a PLC/ PC
or a network interface card, both devices have to be hosts in the same network.

To achieve this, you have whether:

to adjust the gateway’s IP address via BootP, DHCP etc. for integrating it into your own
network
or

to change the IP address of the used PC or network interface card
In this example, the network setting of the network card are the following:
IP address: 192.168.1.47
Subnet mask: 255.255.255.0

Address setting at the FXEN-module via DHCP-mode

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 13: FBODTP /DHCP Server 2. =101 x|
BootP-Server File  Tools  Help

from ROCkWG” — Request History

Automation

[Clear History | Audd b Felation List

hr:min:zec)] | Type | Ethernet Address [MAL] | IP Address | Hosthame

About BOOTP/DHCP Server |

BOOTP/DHCF Server Version 2.32.0

Copyright @ 2003 Rockwell &utomation Inc.

— Felation List

ew | Deletel En
Ethernet Address [MALCT [ Type [ TF Address [ Hosthame [ Descnphion I

Status Entries
’7 ‘ ’70 of 256
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Application Example: FXEN at Allen Bradley PLC

Addresses in the range from 1 to 254 can be allocated in the default subnet 192.168.1. The
addresses 0 and 255 are reserved for broadcast messages in the subnet.

® Note

1

The rotary coding switches on the module must be set to "400" or "600" in order to
enable the DHCP-Mode or respectively the PGM-DHCP-mode.

After having been connected to the network, the FXEN-module sends DHCP requests to the

server using its MAC-ID.

Figure 14: F% BOOTP/DHCP Server 2.3 ] 53
DHCP—request File Tools Help
of FXEN gate— — Request Higtory
way iear History 3| Add to Felation List |
hr:min;: zec) | Type | Ethernet Address [MAL] | IP Address | Hosthame
151306 |__DHCP _ 00.0745FF:60:15 |
— Relation List
New | Defete || Enabic BOGTE || Ensble DHER || Disable BOOTR/DHCF |
Ethernet Addrezs [MALC) | Tupe | IP Address | Hiozthame | Dezcription I
Statuz Entrie
(Unable to zervice DHCP request from 00:07:46:FF:B0:15. | ’70 of 256 ‘
A double click on the request-entry opens the "New Entry" dialog box in which an IP address
can be assigned to the module’s MAC-ID.
F’gure 15: < BOOTP/DHCP Server 2.3 —l=] x|
Setting the IP Ele Toolks Help
address Vla  Request History
DHCP Clear History | Add to Relstion List I
hr:min:sec] ‘ Type | Ethermet Address [MAC) ‘ IP Addiess ‘ Hosthame ‘
161354 DHCP  00:07:46:FF:E0:15
161322 DHCP  0N-N7 4R FF-R115
161306 DHCP x|
Ethemet Address [MACL:  [00:07:46:FF:60:15
IPaddess: | 192 . 168 . 1 .115 |
r~ Relation List Hostname: I
Newl De\etal Enat Description I
Ethernet Address [MaC] Cancel
Statu: Entri
[Unah\e to service DHCP request from 00:07:46:FF:60:15 ‘ |VD of 256 ‘

3-4
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The BootP/DHCP-Server sends the IP Address via BootP/DHCP to the FXEN-module
and, after a few seconds, the module answers with its new IP address when having stored it.
F ’gu_r e 16: %5 BOOTP/DHCP Server 2.3 ] B3
Setting the IP Fle Tooks Help
address via — Reguest Histary
DHCP Clear Higtary I Add ta Relation List
hr:min;: zec) | Type | Ethernet Address [MAL] | IP Address | Hogthame
5155 i FF50: 15 152.165.1.115
151505 DHCP 00:0746FFB0:15
151354 DHCP  O0:07:46:FF:60:15
151322 DHCP  O0:07:46:FF:60:15
151306 DHCP  O0:07:46:FF:60:15
— Relation List
New | Defete || Enabie BOGTE || Ensble DHER || Disable BOOTR/BHCF |
Ethernet Address [MALC)] I Type I IP Address I Hozsthame I Description I
00: 07:46:FF:E0:15 DHCF 1921681115

"Status

Sent 192.168.1.115 ta Ethernet address 00:07:46:FF:60:15

I

Entrig

1 of 286

ment of defined IP addresses to MAC-IDs/ modules.

The "Relation list" can be stored for further applications. It can serve for permanent assign-

Attention

If the BootP/DHCP-server is shut down, the FXEN-module loses the IP address after
a power reset!

D301118 - BL remote - DeviceNet™ master 0808
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Application Example: FXEN at Allen Bradley PLC

Configuration of the network in "RSLogix 5000"

The EtherNet/IP hosts (PLC, EtherNet/IP interface, I/O modules) have to be configured using
the software "RSLogix 5000" (in this example version 15) from Rockwell Automation.

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

Figure 17: # RSLogix 5000
Creating a new - = _ —
project in -8 Edit  Wiew Search Logic Communications Tool:
RSLogix |@ New... Chrl+r
= Open.. Chrl+o
Mew Component »

Configuration of the controller

Enter the information related to the controller depending on your configuration, as well as a

name for the controller.
Figure 18: -
Configuration of ew Controller &
the controller Yendar: Allen-Bradley

3-6

Type: | 1786-L55 CaontrolLogix5555 Contraller j (] 4
Revisian: 15 - Cancel
™ Bedundancy Enabled Help

Name: |FXEN_TURCK

Dezeription:

Chassis Type: [ 1756410 10:Slot Controllogis Chassis |
Slat: a 3:

Create Irc |C: “R5Logix S0004Projects

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.
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Open "Communications" and select the bridge. In this example this would be 1756-
ENBT/A.
Figure 19: - J——
. t
Selection of the S eClmace
Eﬁ,-'erNet/IP M odule Description Yendor
bridge 1756-CNER/E 1756 Cantrollet Bridge, Redundant Media allen-Bradiey A
1756-DHRIO/E 1756 DH+ Bridge/RIO Scanner Allern-Eradley
1756-DHRION 1756 DH+ Bridge/RIO Scanner Allen-Eradley
1756-DHRICD 1756 DH+ Bridge/RIO Scanner Allen-Bradley
1756-DME 1756 Devicelet Scanner Allen-Bradley
1756-EN2TA 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Eradley
1756-ENET]A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Eradley
1756-EMNET/A 1756 Ethernet Communication Interface Allen-Bradley
1756-EMET/E 1756 Ethernet Communication Interface Allen-Eradley
1756-EWEE/A 1756 10/100 Mbps Ethernet Bridge wiEnhanced Web Serv.. Allen-Bradley
1756-5MCH!'A Synchlink Interface Allen-Bradley
+|- Contrallers
+|- Digital hs,
N o
Find. | AddFavorte |
By Categony By endar Favorites ]
QK | Cancel | Help |
Figure 20: - —
. .. Select Major Revision
Major Revision
of the EtherNet/ Select major revizion for news 1756-EMBT /4
i module being created.
IP Bridge
Maijor Revision:  |EN D ~
0k | Cancel | Help |
In the following dialog box "New Module" enter the a name for the bridge and define its IP
Address (in this example 192.168.1.100).
Figure 21: :
g . . New Module P§|
Configuring the )
EtherNet/IP Type: 175E-ENBT /4 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media
Bridge Yendor: Allen-Bradley
Parent: Laocal
- |Ethernet_|F' Address / Host Mame
Diesaiin * IP Address: | 192 188 . 1. 100
‘ " Host Name: |
Slat: 1 3:
Bevision: 3 - 1 3: Electronic Keying: |C0mpatible Feying j
[v Open tModule Properties oK | Cancel | Help |

In the following dialog box "Module Properties: Local..." press "OK". You may also browse
offline through the module properties when you click "Next". At this point there is no need for
further entry action.
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Application Example: FXEN at Allen Bradley PLC

If "Next" is selected, the "Module Properties" window displays information that will be avail-
able when the module is online. The configuration of the interface is completed. Press "Finish"

to close the dialog box.

Configuration of the FXEN

Add the FXEN to the I/O configuration by using a right-click on the EtherNet/IP bridge module

1756-ENBT/A and select "New Module".

Open "Communications" and select the entry "Generic Ethernet Module" to configure a BL67

gateway.
Figure 22: B Seloct o dul
. elect Module
Add generic
Ethernet Module Description Yendar
module 1757-FFLD/A 1757 Foundation Fieldbus Linking Device allen-Bradiey
1768-ENET/A 1765 10/100 Mbps Ethernet Bridge, Twisted-Pair Madia Allen-Bradley
1768-L32E Etherne.. 10/100 Mbps Ethernet Pork on CompactLogix5332E Allen-Eradley
1765-L35E Etherne.. 10/100 Mbps Ethernet Port on CompactLogixS335E Allen-Eradley
1783-ENZDMA 1755 Ethernet to DevicelMet Linking Device Allen-Bradley
1785-ENBT/A 1735 10/ 100 Mbps Ethernet Bridge, Twisted-Pair Media Allern-Eradley
1785-EWEE/A 1785 10/100 Mbps Ethernet Bridge wEnhanced Web Serv.. Allen-Bradley
1794-AENT/ A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  allen-Bradley
DrivelogixS730 Eth... 10/100 Mbps Ethernet Port on DrivelogixS730 Allen-Bradley
ETHERMET-BRIDGE  Generic EtherMet/IP CIP Bridge Allen-Eradley
ETHERMET-MODULE  Generic Ethernet Module Allen-Eradley
Ethermet /TP SoftLogixSE00 EtherMet/TP Allen-Bradley
PH-PSSCEMATA Ethernet Adapter, Twisted-Pair Media Patker Hanmif
K i
Find. | AddFavrte |
By Categary By “endor Favorites ]
QK | Cancel | Help |
Please enter the Connection Parameters for the FXEN as follows.
Assembly Instances 103 and 104 have to contain the exact in- and output size of the FXEN
with DeviceNet™ network. In this example this would be:
Figure 23: I Module Properties: EtherNetlP_FXEN (ETHERNET-MODULE 1.1)
Configuration of
3 General IEDnnectan] Modulelnfo}
FXEN with De- Type: ETHERNET-MODLILE Generic Etheinet Maduls
ViceNetTM mas- Wendar, Allen-Bradiey
t r nd th Parent: EtheiMetlP_F~<EM
er a I e Name: ’W Connection Parar:z:;bly
example net- Description:  [FXEN modue for EtherNEIP Instsnce; Stz
Work with DieviceMet-Master Input: 103 E J;I [16-hit)
Dutput: 104 5 |ty
Comm Eurmali‘ Data - INT j I —
100 0 =l a,
Address / Host Name it et = Gt
 |Paddess: | 192 . 188 . 1 . 115
" Host Name:
Status: Offine 0K Cancel | | Help |

3-8

The exact number of in- and output bytes of an EtherNet/IP-station with DeviceNet™ master
and of the connected DeviceNet™ nodes can easily be determined by using the I/0-ASSIS-
TANT. Please read the following section ”I/O-Mapping Report via I/O-ASSISTANT”, page

3-10.
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® Note
1 If the Assembly Instances 101 and 102, the Connection Parameters have to be set

to a static in- and output size of 128 words each.

In the "Connection" tab set the "Requested Packet Interval" (RPI) to 10 ms, which normally
should be the default setting. For FXEN, the successfully tested RPI range is 5 and higher.

Figure 24: )
. B Module Properties: Ethernet BL67 (ETHERNET-MODULE 1.1)

Set connection
options for General Connection | Madule Info |
FXEN

Requested Packet Interval [RP): “ms  [1.0-3200.0 ms]

[~ Inhibit Module

I~ Major Fault On Controller If Conmection Fails Whils in Fun Mode

-

todule Fault
Statuz: Offline ak. | Cancel Help
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Application Example: FXEN at Allen Bradley PLC

1/0-Mapping Report via 1/0-ASSISTANT

With the I/O-ASSISTANT, an EtherNet/IP-report for each connected EtherNet/IP station can

be created.

This EtherNet/IP report is part of the station report for an EtherNet/IP node and contains
mapping tables for the complete I/O data (EtherNet/IP station + DeviceNet™ nodes).

1 Created a station report using a right-click on the respective station —Additional functions
—station report. The station has to be connected!

2 Activate the EtherNet/IP report check box and create the station report by pressing the

"Apply" button.

Figure 25:
Creating an Eth-
erNet/IP

report

i e, B “’;’ F mmL [ ﬁ’|t1ﬁmm 16,0001 DN Staton report )
_I_J-l_i DeR) Bae9dys | FXEN IM16 0001 1P.DN runc
| . 16 digital inputs, Devi stes (BL remote]
—
- i Stalion mwport
nwh.Ml
[=1AM chagters
] Statin vervien ] Station mage. L Het soe
[ Stston pas st L] Station dhmension [=] ExtrthtAP seguant
] St avticke et A
o |
Dptions
Ut Bom
[ ok [ II Ay, |
mu-e-m-d i |

o

|

muwl

| Compare veh corvected staten

Foece Mode conerol

Accessary

Import of 81 Compact arel ED1S Fles
OIM msrkenance

e shout deven.

Wike device data to e

Folei [ [ | PoEne_OMET_MSTR P Bdrareitvatns
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3 The EtherNet/IP report contains a station description as well as separate mapping
tables for the in-and output data of the EtherNet/IP-node (status and control word + input
data) as well as of the DeviceNet™ nodes connected to the master. For this example

configuration it would be as follows:

Figure 26:
The EtherNet/IP  1.1. Station description
report for the
Examp/e . Station address: 192.168.1.115
configuration
Adr./Slot Name TAG Descr. Data Size In Data Size Out
Slot 0% FXEMN-IM16-0001-IP-DN 1921681 115/FXEN  TermOA 16 bit 16 bit
I 18-0001-1P-DIN
Slot 1 Interm-Ih 16 01/ Intern-IM16 Term0B 16 bit
DeviceMNet process data 8 Buyte 8 Byte
Total size for in/out data in bytes (rounded on full words) 12 10
*For detailed information aboLt status/control word see anline help
1.2. I/O map for input data
[ I Byte n+1 I Byten ]
Bt [ 15 [ W™ [ 18 [ = [ 11 [ 10 [ 9 8 | ¢ | 6 [ 5 [ a4 [ 3 [ 2 [ 1 [ 1o |
Wordo* 0A15  0A14 0413 O0A1Z DA [T 048 047 046 045 084 043 ] 01 0A.0
Word1 0815 0BA4  0BA3 O0BAZ 0B 0810 0BG 088 0B.7 08.6 08.5 084 083 0.2 8.1 08.0
Word2"'* DeviceMet Slave Adr. 11 {Byte 1) DeviceNet Slave Adr. 11 (Byte 0)
Word3** DevicelMet Slave Adr. 14 (Byte 1) DeviceNet Slave Adr. 14 (Byte 0)
Word4*'* DevicalMet Slave Adr. 22 (Byte 1) DeviceNet Slave Adr. 22 (Byte 0)
Word5** DeviceMNet Slave Adr. B3 (Byte 1) DeviceMet Slave Adr. B3 (Byte 0)
"For detailed information about status/control word see online help
"DeviceMet online process data
Process input data: 12 Byte
1.3. /0 map for output data
[ I Byte n+1 I Byten ]
Bt [ 15 [ # [ 1 [ # [ #© ] 1 [ o 8 | 7 [ & [ 5 [ a4 [ 3 [ =2 [ 1 T o |
Word0* 0ATE A4 0A13  OA1Z DA A0 RS (Y] 0A 7 X A5 A4 043 042 (X 0A D
Word1 DeviceMet Slave Adr. 11 (Byte 1) DeviceMNet Slave Adr. 11 (Byte 0)
Word2** DeviceMst Slave Adr. 14 (Byte 1) Devicehet Slave Adr. 14 (Byte )
Word3*'* DeviceNet Slave Adr. 22 (Byte 1) DewiceMet Slave Adr. 22 (Byte 0)
Word4** DeviceMet Slave Adr. 63 (Byte 1) DeviceMet Slave Adr. 63 (Byte 0)
"For detailed information about status/control word see online help
"DeviceMet online process data
Process output data: 10 Byte
4 The EtherNet/IP report for the station FXEN-IM16-0001-IP-DN with the IP address
192.168.1.115 in this example defines thus an input data size of 12 byte (6 words) and an
output data size of 10 byte (5 word).
These sizes have to be entered for the Assembly Instances in RSLogix (see "Configuration
of the FXEN”, page 3-8).
Those bytes are composed as follows:
Figure 27: i
Station address: 192.168.1.115
In -and output -
data mapping of Adr./Slot Name TAG Descr. Data Size In Data Size Out
. Slot 0% FXEN-IM16-0001-1P-DN 1821681 115/FXEN  Term0A 16 hit 16 bit A
the station -Ik116-0001-IP-DN
Slot 1 Interr-IM16 01/ Intern-IM 16 Term0lB 16 hit B
DevicelNet process data 8 Byte 8 Byte C
Total size for infout data in bytes (rounded on full words) 12 10 D

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

A 2 byte of input data for the station’s Status-Word and 2 byte of output data for the station’s Control-

Word
B 2 byte of input data for the 16 internal inputs

C 8 byte of DeviceNet™ data for the subnet nodes
D Total sum of in - and output bytes for the FXEN incl. DeviceNet™ -subnet to be entered in the PLC

D301118 - BL remote - DeviceNet™ master 0808
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Application Example: FXEN at Allen Bradley PLC

Figure 28: :
9 1.2. /0 map for input data
Input data
mapping of the
. I Byte n+1 | Byten |
station Bit % [ © | ®© 2] 11 10 9 ] 7 6§ | 5 ] a 3 2 11 o0 |
Wordo* 0A1S 0A.14 A3 0A12 0A 11 0A.10 089 0AB AT 0~ 6 0A.5 DA 4 0A.3 oe.2 041 A0 E
Word1 0B.15 0B.14 08.13 0B.12 o811 0B.10 0B.9 [1[=K:] oB.7 0B.& 0B.5 0B .4 0B.3 082 0B.1 oB.o
Word2** DeviceMet Slave Adr. 11 (Byte 1) DeviceMNet Slave Adr. 11 (Byte 0
Word3** DeviceNet Slave Adr. 14 (Byte 1) DewiceMet Slave Adr. 14 (Byte 0 F
Word4** DeviceMet Slave Adr. 22 (Byte 1) DeviceMet Slave Adr. 22 (Byte 0)
I DeviceMet Slave Adr. 63 (Byte 0)

‘Word5** DeviceNet Slave Adr. 63 (Byie 1)

*For detailed information about status/control word see online help
"DeviceMet online process data

Process input data: 12 Byte
E Status-Word of the station
F Input data of the modules in the DeviceNet™ subnet (DeviceNet™: addr. 11 to addr. 63), see also

“I/O Data Mapping for the Example Station®

Figure 29: 1.3. 110 map for output data
Ouput data
mapping of the | | . | e |
station [ Bit [ 15 [ 14 B [ 12 1 10 [ o [ s 7 [ 6 5 [ ¢ [ 3 [ 2 [ 1 T o ]
Wordo* 0A15 0A.14 0A.13 0A12 0A11 0810 0a.8 0Ag 0A7 06 0A5 04 0AZ 082 oA o Q
Word1 DeviceMet Slave Adr. 11 (Byte 1) DeviceNet Slave Adr. 11 (Byte 0)
Word2** DeviceMet Slave Adr. 14 (Byte 1) Devic eMet Slave Adr. 14 (Byte O | H
Word3** DeviceMet Slawe Adr. 22 (Byte 1) DeviceNet Slave Adr. 22 (Byte 0)
DeviceMet Slave Adr. 63 (Byte O)

Word4** DeviceMet Slave Adr. B3 (Byte 1)

*For detailed information about status/control word see online help
*DeviceMet online process data

Process output data: 10 Byte

G Control-Word of the station
H Output data of the modules in the DeviceNet™ subnet (DeviceNet™: addr. 11 to addr. 63), see also

“I/O Data Mapping for the Example Station®

Note

®
1 Please observe:
The I/O-ASSISTANT mapping is depicted in byte format.

In RSLogix, the in - and output size entries at the Assembly instances are normally
depicted in words (DATA -INT) or even in double-words (DATA - DINT).

The I/O-ASSISTANT mapping results have thus to be converted into the respective
data format.
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Downloading the 1/0 configuration

If the configuration of the network is completed, it can be downloaded to the controller by
using for example the "Communication —-Download" command.

In the "Download" dialog box, start the download by pressing the "Download" button.

If an error message is generated, warning, that the communication path can not be found,
please open the "Path" menu (see Figure 31: "Communication Path”), select your controller
and press "Set Project Path" (see Figure 32: "Set Project Path”).

Figure 30: ;
RSLogix 5000
Error message
i Failed to go online with the controller.
\) Communications path needed.
Help
Error 701-20042200
Figure 31:
Cgmmunica Path: |<n0ne> llﬂ
. |Select Recent Communications Path |
tonPath | i) ol ololo] < B
A ATTA A A
Flgure 32 M Select Recent Communications Path ad
Set Project Path
|Cont|ol\er Path | Go Online |
PROJ_FXEN_IP_DN  &B_ETHI 0
Upload.
Download
Close
Help
r | Set Project Path
Path in Project: <honex

If the correct communication path is set, it is possible to download the configuration.
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Once the I/O configuration is downloaded and the controller is in "Run" or "Remote Run"
mode, the 1/0-data mapping of the FXEN station is shown in the "Controller Tags":

Figure 33:
g RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.ACD [1756-L55] - [Controller Tags - PROJ_FXEN_IP_DN{controller)]
ContrO”er Tags ! le Edt Wew Search Logic Communications Tools Window Help - 8 x
e S (%] of | =l Slwln = VIE @
Offline 0. F RUN — Path: [AB_ETHIP-11192.168.1.100\Backplane\ 0™ j
Mo Forces », :: gAKT 1}
Mo Edits =2 i ﬂ | ‘ | | ‘ | ‘ | ﬂ
ll In A A AT A A
M= TIP_DN Scope: |JPROLFEN P v| _ Show.. | Showal
g - - -
5 —Tarrrolar FalF Handier M ame & |Va\ue | Force Mask | Style
L] [ Power-Up Handler \__|= FHEN_EtheMetlP_with_DNET:C {...} {...}
5] Tasks + FXEN_EtheiNetlP_with_DNET:C.Data {ona} {oaa} Hex
=58 MainTask | = FHEM_E therMetlF_uith_DMET| | Lo} {ona}
+I (% MainFragram || = FXEN_EtherMetlP_with_DNET:1.Data [ {...} Decimal
. aﬁuﬂsé?::ufd Progras ||+ F{EN_EthemetiP_with_DNET:| Date[0] 0 Deciml
et uhgmu; s |+ PEN_EtheNetiP_with_DNET:I.Data[1] ] Decimal
(3 Add-On Instruckions - + FEN_EtherM et P_with_DNET:|.Cata[2] a Decimal
-5 Data Types | +/ FXEN_EtherMetlP_with_DNET:. Dats[3] 0 Decimal
£, User-Defined |+ FXEN_EtheiNetiP_with_DNET:I.Datal4] ] Decimal
b % i:“j”gos et ||+ PEN_FthemletP_with_DNET:1 Dats[E] 0 Decimal
- v || I~ FXEN_EtherNetiP_with DNET.0 fh (.
- O, Madule-Defined || = F=EN_EtheNetlP_with_DNET:0 Data {o.a) {...} Decimal
(3 Trends | + FXEMN_EthertNetP_with_DMET:0.D ata[0] 0 Decimal
=5 1Jo Configuration - + F<EN_EthertdetP_with DNET:0.D ata[1] ] Decimal
= 1758 Backplane, 1756-47 | 4 PEN_EthemletP_with_DNET0 Data[2] 0 Decimsl
; %ﬂ {ﬂ [T PR PP 8 || +/PYEN_EtheNelP_with DNET:0.Dats[3] 0 Deciml
. + FHEN_FthertletlP_with_TNET-01 D ata[4] 0 Decimal
§,5 Devicehlet -
= f [2) 1756-ENET/E EtherMetIP_FYEN ||+ Local1:l {...1 {...}
=-&a Ethernst ||+ Local1:0 fosch fosod
f] 1756-ENET]B EtherhietTP_FXEN ¥ Local1:S I [}
fl ETHERMET-MODLULE FXEM_Ethertie| | [~ 1]
< > hd
[+ [ |\ Monitor Tags {EditTags / el | 3

The Controller Tags are divided into:
FXEN_EtherNetlP...: C - mapped configuration data
FXEN_EtherNetlP...: | - mapped input data
FXEN_EtherNetIP...: O - mapped output data
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1/0 Data Mapping for the Example Station

In order to be able to calculate the I/O-data for the DeviceNet™ nodes, their special I/0 data
assignments have to be considered.

Figure 34: EtherNet/IP
Example station
with
DeviceNet™ -
subnet

FXEN-IM16-0001-IP-DN
IP-Adresse:192.168.1.115
1/O-data:

status word = 2 byte
input data =2 byte
control word = 2 byte
output data = -

DeviceNet™

MAC-ID: 11 MAC-ID: 63
FDN20-4S4XSG-E NI4-DSU35-2DNetx4-H1150
Data: Data:
input data = 2 byte input data =1 byte
output data =1 byte output data =1 byte
MAC-ID: 14
FDNQ-CSG44-T
Data:

inputdata =1 byte
output data = 1 byte

MAC-ID: 22
FDNP-S0808G-TT
Data:

input data =2 byte
output data = 1 byte

For the I/O data mapping of the DeviceNet™ subnet, please read ”I/O-Mapping Report via I/
O-ASSISTANT”, page 3-10).

Note

L ]
1 The in- and output sizes of the respective DeviceNet™ nodes can be found in the
documentation (data sheet, manual etc.) for these products.

D301118 - BL remote - DeviceNet™ master 0808 3-15



Application Example: FXEN at Allen Bradley PLC

1/0 mapping for a FXEN-IM16-0001-IP-DN

Input Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 Status Word
Byte 1
Byte 2 In7 In6 In5 In4 In3 In2 In1 In0
Byte 3 In15 In14 In13 In12 In11 In10 In9 In8
Output Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 Control Word
Byte 1
Inx = input x (0 = off, 1 = on)
1/0 mapping for a FDN20-4S4XSG-E; MAC-ID: 11
Input Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 In7 In6 In5 In4 In3 In2 In1 In0
Byte 1 IGS OGS reserved
Output Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 = - = - Out3 Out2 Out1 Out0
Inx = input x (0 = off, 1 = on)
Outx = output x (0 = off, 1 = on)
IGS = Input Group Status (0 = working, 1 = fault)
OGS = Output Group Status (0 = working, 1 = fault)
1/0 mapping for a FDNQ-CSG44-T; MAC-ID: 14
Input Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 IGS OGS - - In3 In2 In1 In0
Output Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 = - = - Out3 Out2 Out1 Out0
Inx = input x (0 = off, 1 = on)
Outx = output x (0 = off, 1 = on)
IGS = Input Group Status (0 = working, 1 = fault)
OGS = Output Group Status (0 = working, 1 = fault)
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1/0 mapping for a FDNP-S0808G-TT; MAC-ID: 22
Input Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 In7 In6 In5 In4 In3 In2 In1 In0
Byte 1 IGS OGS - - - - - -
Output Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 Out7 Out6 Outb5 Out4 Out3 Out2 Out1 Out0
Inx = input x (0 = off, 1 = on)
Outx = output x (0 = off, 1 = on)
IGS = Input Group Status (0 = working, 1 = fault)
OGS = Output Group Status (0 = working, 1 = fault)
I/0 mapping for a Ni4-DSU35-2DNetX4-H1150; MAC-ID: 63
Input Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 InErr - - - - OutErr S02_In S01_In
Output Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 = - = - = - = ValveOut
S0x_In = Input signal x (0 = off, 1 = on)
OutErr = QOutput error (0 = no error, 1 = error at output)
InErr = Inout error (0 = no error, 1 = error at input)
ValveOut = status of valve output (0 = off, 1 = on)
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Application Example: FXEN at Allen Bradley PLC

Examples for Process Data Acces
Input data evalutaion
Input word L.Data[4], Bit 5 is set

— L.Data[4] —input word of DeviceNet™ node with MAC-ID 22 (compare ”1/0O-Mapping
Report via I/0-ASSISTANT”, page 3-10)

— Bit5 of l.Data[4] is set —input 5 is active (compare "I/O Data Mapping for the Example
Station”, page 3-15)

Figure 35: [ | = Sl = M=l @lal
Input active at [ e ] Path: [AB_ETHIP-14152.168.1.100\Backplane 0" | &
channel 5, oK, “1)“ :
DNet-node with A et st | e | | | ] 2
MAC-ID 22 /[N N K K S X
M ~ Scope: ﬁl PROJ_F<EN_IP « Show... Show Al
Mame & |Value “| Force “| Style | Diata T_l,| Description -
| #/ FXEN_EtherNetlP_with DNET:C foood| foool ABE..
| I=I'FXEN_EtherNetlP_with_DNET:| foood| foool ABE..
— FXEM_EtherMetlP_with DMET:|.Data Ioawd fo..) Decimal [IMTIE]
| + FAEM_EtherMetlP_with_DMET:I.Data[0] 0 Decimal |INT Status Word FXEM-IM1E-0001-1P-DN
| + FHEM_EtherMetlP_with_DMET:I.Data[1] 0 Decimal |INT Input ‘Word FXEN-IM1E-0001-P-DN
| + FAEM_EtherMetlP_with_DMET:I.Data[2] 0 Decimal |INT Input Word FDMNZ20-45-4x5G [MACID 11)
- + FHEM_EtherMetlP_with_DMET:I.Data[3] 0 Decimal |INT Input Word FONG-CSG44-T (MACAD 14)
+ FHEN_EtherMetlP_with DMET:|.Diatal4] {1~ 3z Decimal |INT Input Word FONP-S0808-G-TT [MACD 22)
| + FAEM_EtherMetlP_with_DMET:I.Data[5] 706 5 4| 3| 2| 1 0Input*sford NI4-DSUES-2DMet... [MACD £3)
|| #/ FXEN_EtherNetlP_with DNET:0O 7-00 0| o @ o ol o oo
|+ Local1l 15-8| 0| 0 D\D oo oo
|+ Local1:0 oo ot ABTY.
|+ Local1:5 F ABTY.
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Output data (forcing an output)
Output channel no. 3 of a FDNQ-CSG44-T with MAC-ID 14 has to be set

— 0.Data[2] —output word of DeviceNet™ node with MAC-ID 14 (compare ”1/O-
Mapping Report via I/O-ASSISTANT”, page 3-10)

— Bit 3 of O.Data[2] is forced —output no. 3 is set (compare "I/O Data Mapping for the
Example Station”, page 3-15).

Figure 36:
Forcing output
channel 3,
DNet-node with
MAC-ID 14

)
A Sl gl o] o] o 2
0| Ly £ ) ST S S x
||| Scope: |BOPROJ_FREN_IP v| _ Show.. | Showal
Mame & |\.'(-| Force Mask “| Style | Diata T_l,| Description -
| #/ FXEN_EtherNetlP_with DNET:C in fooal ABE..
| I=I'FXEN_EtherNetlP_with_DNET:| in fooal ABE..
— FXEM_EtherMetlP_with DMET:|.Data i, {o.. ) Decimal [IMT[E]
| + FAEM_EtherMetlP_with_DMET:.Data[0] | 0 Decimal |INT Status Word FXEM-IM1E-0001-1P-DN
| + FAEM_EtherMetlP_with_DMET:.Data[1] | 0 Decimal |INT Input ‘Word FXEN-IM1E-0001-P-DN
| + FAEM_EtherMetlP_with_DMET:.Data[2] | 0 Decimal |INT Input Word FDMNZ20-45-4x5G [MACID 11)
- + FAEM_EtherMetlP_with DMET:|.Data[3] 0 Decimal |INT Input Word FONG-CSG44-T (MACAD 14)
| + FAEM_EtherMetlP_with_DMET:.Data[4] | 32 Decimal |INT Input Word FONP-S0808-G-TT [MACD 22)
| + FAEM_EtherMetlP_with_DMET:.Data[5] | 0 Decimal |INT Input WWord NI4-DSUES-2DMet.. [MACID B3]
| =/ FXEN_EtherMetlP_with DNET:0 L Forced ABE..
— FREM_EtherNetlP_with DNET:0.Data  |4. {...} Decimal |INT[5]

| + FXEM_EtherMetlP_with_DMET:0.Data0] 0 Decimal |INT Contral “Word FXEN-IM1E-0001-1P-DN
| + FAEM_EtherMetlP_with_DMET:0.Data[1] 0 Decimal |INT Output ‘word FOM20-45-4<56G (MAC-ID 11)
- + FAEM_EtherMetlP_with_DMET:0.Data[2] b 0 |L| [ T R T |Decimal INT Output ‘ord FONG-CSG44-T [MAC-ID 14)
- +/ FXEM_EtherMetlP_with DMET:0.Data[3] o 7 6 5 4 3 2 1 o|lINT Output word FONP-50808-G-TT [MAC-D 22
| + FHEM_EtherMetiP_with_DMET:0.Data[4] 0 7-q| .| .| .| . L L [INT Output ‘word NI4-DSUES-2DMet... MAC-ID £3)
|+ Local1l {folis—a| .| .| .| .| . || ABATL
|+ Local1:0 i, To. T ABTT
|+ Local1:5 i, Ioaad ABTT

4EM

ETbw
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Application Example: FXEN at Allen Bradley PLC

Explicit Messaging within the PLC Program

The access to the EtherNet/IP-classes (Mandatory and Vendor Specific) of an EtherNet/IP-
node through Explicit Messages within the PLC program is done via a MSG (Message)

instruction.

Before inserting the MSG instruction in your PLC program, please set up the necessary vari-

ables (Controller Tags).

Controller Tag Definition
MESSAGE Controller Tag

The MSG instruction in the PLC program requests a Controller Tag (variable structure) of type

MESSAGE.

1 To define this Controller Tag open the "Edit Tags" tab and go to the last line of tags. Open
the dialog "Select Data Type" in the column "Data Type". Chose the MESSAGE type and

confirm your selection with "OK".

Figure 37: [ 7 RSLogix 5000 - PROJ_FXEN_IP_DN in PR ey s e o @
Define a E]
Controller Tag Bl=(@| S &[E|@ o] -l Bl B vl @l
of type Difine .| 7 140 Forces E i Path | AB_ETHIP-14152.168.1.100hB ackplanet(* ~| @
Disabled
MESSAGE Norwess b, el [ —
NoEdts 8| SFC Forcs A e [t | v o v | v s |
nables I‘ T z i
MNone Installed % ll A A A A
=5 Cantraller PROI_FXEN_IP_DN Scope: | fi PROJ_FREN_IP Shaw Shaw Al
% EE:E:EJ:Z: :ﬂi e [ Nare & [ Alias For [5asenag [ [Stle =
7 Power-Up Hander |+ FXEN_EtherMellP_vith DNET C ABETHERMET ..
45 Tasks + FHEN_EtherMatlP_with_DHET | \AB:ETHERNET_
= @glmask + FXEN_EtheiMetlP_with DNET O SBETHERMET ..
=8 MaiPragram + Local 1! AE:1756_DME_S..
Program Tags J oca. z = =
B MainRoutine B . oct Data Type @] |AB:1756_DME 4.
(3 Unscheduled Programs J + Local 15 Data Types AB:WES—DNB—ISt_'
—-£5 Motion Groups £
(27 Ungrouped Axes |MESSAGE /LLI /
57 add-0n Instructions LINT
= 5’&1“ TVDESF j MERIMUM_CAPTURE
User-Defines
. Hel
c: % Strings MINIMLUM_CAPTURE g
Add-On-Defined MOTION_GROUP
+ O Predeficd, MOTION_INSTRUCTION
é, =) I:Ddu\e-Deﬁﬂed MOVING_AVERAGE
Trencs MOVING_S5TD_DEW
=5 1JO Configuration Ll TIE CvED bt
-l 3 1756 Backplane, 1756-47 Az Dimensions
[0] 175¢6-L55 PROI_FREM_IP_DN
,, 4
8 [1]1756-DNE DNET
= ﬂ [2] 1756-EMET/B EtherMetIP_FXEM | :‘ | :I ‘ :I
-1 2% Ethernet
f] 1756-ENETB Etherlete_F I Show Data Tupes by Giraups
B] ETHERMET-MODLULE FYEN_
— =
< || | L[> T Monitor Tads \Edit Tags /| K3 »
Ready
2 Enter a name for the MESSAGE tag structure - in this example "FXEN_VSC_access".
3-20 D301118 - BL remote - DeviceNet™ master 0808



Explicit Messaging within the PLC Program

Industrial
Automation

3 The complete MESSAGE structure is created automatically. It contains for example
tags for the Class Instance Attribute access.

Figure 38:
Structure of the
MESSAGE
Control Tag

8l S (e o

Dffine .| 7 140 Forces:
Disabled
~  MoreInstalled
3| I SFC Farces:

Mo Forces
No Edits

=3 Controller PROJ_FREN_IP_DN
Controller Tags
(3 Controller Fault Handler
(23 Power-Up Handler
=3 Tasks
-5 MainTask
= £8 MainProgram
Program Tags
[ Mainkoutine
(23 Unscheduled Programs
= £3 Mation Groups
23 Ungrouped Axes
(3 Add-On Instructions
= £3 Daka Types
[, User-Defined
) [, Strings
(g, Add-On-Defined
1 L, Predefined
- (g, Module-Defined
(3 Trends
= £3 1o Configuration
-3 1756 Backplane, 1756-A7
f0 [0] 1756-L55 PROJ_FXEN_IP_DN
+ 8 [1]1756-DNE DNET
= f [2]1756-ENET/E EtherNetP_FXEN
= &5 Ethernet
f] 1756-ENET/E EtherNetP_F,
# ETHERMET-MODLILE FXEN._|

< b

#/ RSLogix 5000, - PROJ_FXEN_IP_DN/in PROF_FXEN_IP_DN.ACD.[1756-L55]* - [Controller, Tags - PROJ_FXEN_IP_DN(controller)]
File Edt Wew Search Logic Communications Iools Window Help

| -] Bl [E Y@ @l

o x 2
L@J Path: [AB_ETHIP-11152 168 1.100Backplane\d:
4

EIBX

==

PEJE:‘;ITE\SIEHEH @_,%I il KA A AT A A A

Scope: | [l PROJ_FXEN_IP. ~ Shaw.. Show 4l

Hame & | Alias For | Base Tag

| Data Type | Style ~

||+ FYEN_EtherNatiP_with DNET-C

||+ FREN_EtherMetIF_with_DNET:|

||+ FEN_EtherNatiP_with DNET:0

||+ Localtil

||+ Localt:0

||+ Locallis

FE DK

+ FHEN_with_DN_VSC_access.Flags
FEN_with_DM_VSC_access EW/
FREM_with_DN_V5C_access.ER
FEN_with_DM_VSC_access DN
FREM_with_DN_V5C_aceess.5T
FXEN_with_DN_VSC_accessEN
FXEN_with_DN_V5C_aceess. TO
FEN_with_DN_VSC_access EN_CC

+ FHEN_with_DN_V5C_access ERR

+ FXEN_with_DN_YSC_access EXERR

+ FHEN_with_DN_VSC_accessERR_SAC

+ FXEN_with_DN_VSC_accessDN_LEN

+ FHEN_with_DN_VSC_accessREQ_LEN

+ FXEN_with_DN_YSC._accass DestinationlLink

+ FHEN_with_DN_V5C_acress. Destinationhode

e g 7 L

AB:ETHERKNET_
AB:ETHERMET ...
AB:ETHERNET_
AB:1756_DNE_5...
AB:1756_DNB_4.
AB:1756_DNB_St...
MESSAGE

INT

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

INT

DINT

SINT

INT

INT

INT

INT

[Enter 3 tag name

Start Bit for MSG instruction

4 The MSG instruction has to be triggered by a start bit which also has to be defined in the

Controller Tags.

5 Define a Controller Tag of type BOOL and enter a name - in this example this would be

"FXEN_start_VSC".

Figure 39:

gix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.

EEX)

. Fle Edit Wew Search Logic Communcations Iools Window Help BEES
Start bit for the
P : al=d & ~| Rl | =
MSG instruction | 2318 &1 LJmle] Sl 3 alsinl e U8l ol
Offine 1.| 7 140 Forces: — Path: [AB_ETHIF-14192.168.1.1 00\Backplanch 0~ =
Disabled 1} e
No Forces ~  MNons Installed
Ko Edits a r chhTUl;EES. 4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
i | v [ Tevorss JAerms B
Noroaed 2 (0] 4 A A
M [= = cotroller PrO0 FiEn o om Soope: | fOPROL_FXENIP | _ Show | Showal
e a CE:E:::Z: :ﬂi Hander [ Mame & | Aliss For | Base Tag | Data Type [ Style ~
2 (3 Power-Up Handler ||+ FYEN_EthemetlP_with_DHET:C AB:ETHERMET ...
= E5 Tasks ||+ FMEN_EtheiletiP_with DNET:| AB:ETHERNET_
=58 MainTask ||+ FYEN_EtheiellP_vith_DHET:O AB:ETHERMET ...
= 8 MainProgram | |# Localt:l AB:1756_DNB_S.
Program Tags ||+ Lecall £B:1756_DNB_4...
[ Mainkoutine
£ Unsehedied Pragrams | |# Local1:s AB:1756_DNB_5t
=15 Motion Groups || #-FEN_with_DN_VSC_access HESSAGE
[ Ungrouped Axes EE BOOL Decin
(3 Add-On Instructions ﬂ
=-£5 Data Types
(3, User-Defined
(g, Strings
(g, Add-on-Defined
-, Predefined
-0, Module-Defined
[ Trends
=-£5 1f Configuration
=& 1756 Backplane, 1756-A7
f0 [0] 1756-L55 PROI_FYEN_IP_DN
- [1]1756-DME DRET
= B [2] 1756-ENET)B EtheretlP_FXEN
=2 Ethernet
8 1756-ENET/B EtheriettP_F|
8 ETHERMET-MODULE FYEN |
< 3| || I ]\ Manitor Tags ), Edit Tags / ]« o[
Ericer 2 tag nams
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Application Example: FXEN at Allen Bradley PLC

Data array for the MSG instruction

6 The data to be read from the VSCs or to be written to them via the MSG instruction are
sent to a data array which has to be defined in the Controller Tags.

7 Define this array by adding a SINT of a special data width - for example 100 byte- to the
Controller Tags and enter a name for it - in this example "FXEN_RW_VSC".

Figure 40: Select Data Type g|
Data Types
Data array for e -
the MSG in- SELECT_ENHANCED -~ Cancel
struction SELECTABLE_NEGATE
SELECTED_SUMMER o
SERIAL_PORT_CONTROL M

SFC_ACTION
SFC_STEP
SFC_STOP

Array Dimensions
Dim1 Dim 0

[ =l 5 m =

I~ Show Data Types by Groups
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1 Gotothe PLC program (Main Routine), add a new network (rung) to the program and insert

a MSG instruction.

Figure 41:

7 RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.ACD [1756-L55]* - [MainProgram - MainRoutine*]

=S

Ef Fle Edt View Search Logc Communications Tools Window Help
Add rung and
. . gled S ] - B& i)
MSG instruction ‘ | ‘ | ‘ | ‘ | ‘ _ @l@‘%l ’T Wl@‘ @lla‘
Offline 0.|= ggaicl';cdes_ E Path: [ AB_ETHIP-11152 1681100 ackplans\0* Jﬂ
No Forces ~ N Installed 1}
Mo Edits &, I SFCForces I I T e A R e
E’;‘;‘Tﬂdﬂa”ed @ [ | | [N Favortes £ #ooon £ Arms A Bit A Tmeriourter £ npaioup £ Compare £ Compileaen f o
»
M [= 5 Contraller PROD_FREN_IP_DN | | &5|55|es| )
y Controller Tags
" (23 Controller Fault Handler ~
[ Power-Up Handler (Enc)
=3 Tasks
-5 MainTask
= £8 MainProgram
Program Tags
[h MainRoutine
(23 Unscheduled Programs
= £3 Mation Groups fifd Rung Chrl+R
23 Ungrouped Axes . g
nter
(3 Add-On Instructions
E ﬁgﬁ WDEDSF ; 7 RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.ACD [1756-L55]* - [MainProgram - MainRoutine*] FEX
ser-Define: —
- E sumngs Ef Fle Edt Wiew Search Lood\ Communications Took Window Help NEES
(g, Add-On-Defined == ca iy
G rodefied &l 8 &2 | -] llnl [ E @l
- (g, Module-Defined | T
Difine . T 1/0 Forees | Patt [AB_ETHIP14182168.1 100NB ackplane\0 ~] &
(3 Trends Mo F f Disabled L@J [ l =
= £3 1o Configuration OLEEE ~  Mone Installed
= B3 1756 Backglane, 175667 | No Edis &, I SFCForces A Akt - (|| S| i
0 [0] 1756-L55 PROJ_FIE Enabled e 1| ¢ | » [ Tmericourter ) unputioutput _{ Compare £ Compaeiietn £ Moveiogical A Fu
w8 [1]1756-DNE DRET onelnsae
= 8 2] 175e-EneTie Etherll 7= Contraller PROY_FRENIP DN |25
=-Fa Ethernet Contraller Tags AW
9 17seenerE et [ Contraller Fault Handler \e, N W ~
3 emernerrooll 5 Puwer-Up Hander o e Messags e
=5 Tasks & Message cortrol [ NG | - | o
< =8 MainTask : R
=8 MainProgram -
Add Rung Program Tags

B2 MainRoutine
27 Unscheduled Programs
=-£5] Motion Groups
27 Unarouped Axes
(3 Add-On Tnstructions
=-£5 Data Types
(33, User-Defined
-3, Strings
(g, Add-On-Defined
-, Predsfined
-9, Module-Defined
[ Trends
=-£5 1fo Configuration
=8 1756 Backplane, 1756-A7
f [0 1756-L55 PROI_FXEN_IP_DN
- [1]1756-DNB DNET
= B [2]1756-ENET/B EtherNstIP_FXEN
=@ Ethernat
fl 1756-ENETB EtherhstIP_F|
Pl ETHERNET-MODLLE FXEM |

< >

(Encl)

I MainRoutine*

[T

Create Set System Value instruction

Rung 0 of | ARF
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Application Example: FXEN at Allen Bradley PLC

2 Click on the "?" in the MSG instruction and assign the MESSAGE Controller Tag to be
used by the instruction.

T : 4 RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.ACD [1756-L55]* - [MainProgram - MainRoutine* A=E3
Figure 42: & |_FXEN_IP_| _FXEN_IP_| 5 = Blx]
B Fle Edt Wew Search Logic Communications Tools Window Help -8 x
Controller Tag
o (o \ cafuy
definition forthe | B1=181 81 8@l =l | &inlalE mEl alall
efinition rorthe =
. . Dffiine 1.| 7 140 Forces: — Patt [AB_ETHIP-13192.168.1.100\8ackplane jﬂ‘
MSG instruction Diabled =
Ho Forces P HoneInstaled
No Edits % ™ SFC Forces: ﬂ H |k | 1=l | nsa | @sv | ssu | o7
Foodimdany ] E’;:‘;'Tgmue ’ @ ll | » L Tmerfcounter_}, Inputioutput £ Compare £ Compiteiiath £, Movelogcal
=)= Cantroller PROJ_FSEN_IP_DN | &85 e || ‘
Controller Tags
23 Controller Fault Handler . ~
(X3 Power-Up Handler 0 Message EM
=58 MainTask [ame [oata Type | Description] &
= 28 MainProgram | FHEN_EtherNetP_with_DNET:C  ABETHERNE...
I';’Ug’;mgags ] FHEN_EtherNetiP_with_DNET:1 ABETHERNE...
lainRoutine
£3 Unsehedud Programs (Encl) | §| [ F¥EM_EtherNetP_with DNET.0  ABETHERNE... A
£ Motion Groups FHEN_star_vSC BOOL
[ Ungrauped Axes T FXEN _with_DN_VSC_access  MESSAGE
’ e i
(3 Add-On Instructions ==Localll Mame: FREN_with DN VSC_access
(= £ Data Types LController Data Type: MESSAGE
L User-Defined [ Fogam Description:
1 g, strings
g, Add-on-Defined Show: Show All o
- [, Predefined
1+ (4, Module-Defined
(3 Trends —
(= 3 1o Carfiguration
= 1756 Backplane, 1756-47
f9 (0] 1756-L55 PROJ_FXEN_IP_DN
8 [1] 1756-DNB DNET
= f [2] 1756-ENET/E EtherNetP_FXEN|
= &5 Ethernet
§] 1755-ENET/E EtherNetIP_F
8 ETHERMET-MODULE FXEN_
v
MainRoutine* i [
< | 3| [l RsicFroram g i
Enter operand of type MESSAGE Rung 0 of 1 EE A

3 Open the "Message Configuration" dialog box by pressing the "View Configuration
Dialog"-button in the MSG instruction.

4 |In this dialog box, chose the "Configuration" tab and define "Message Type", "Service
Type" and, for the data read out from the VSCs via MSG instruction, the "Destination" or,
for the data to be written to the VSCs via MSG instruction, the "Source Element". In this
case this would be the data array defined above "FXEN_RW_acces".

Figure 43: RSLogix 5000 - PROJ_FXEN
Configurationof |5 = = o e oo
the MSG |=|6| S| & |%|@] =] [
instruction el TR e
No Forces 4 More Installed 1}
I™ SFC Forces: A H bt | | s | s | ssu | zor |

Enabled < | v [{ Timericonter ), InputiOutput A Compars R Compiteiiet X Mavelogeal
Nonehnsialed o) [0 2R A InputiOutp T g .
G| |

N in PROF_FXEN_IP_DM.ACD [1756-L55]* - [MainProgram - MainRoutine*] - o]

m?i

5 Controller PROI_FAEN_IP_DN
i ontrollsr Tags
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5 Additionally, please define the Class, Instance and Attribute you want to read out or
to write to or set it = 0. Confirm your entries by pressing the "Apply" button and change to

the "Communication" tab.

(-]

Define the Message Path by browsing the I/0O Configuration and selecting the EtherNet/IP

node with which the PLC has to communicate - in this example this is the FXEN-IM16-

0001-IP-DN with the IP address 192.16.1.115.

7 Confirm your settings.

Figure 44: - o0 EXEN-with .DN-VSC. acess, x|
Configuration of | totiusior® Commuricstion | Tag |
the path for the path | Biowse..
MSG instruction :
B Message Path Browser E] i
Path: |FAEN_EtherMetlP_with_DMET ]
FAEN_EtherMetP_with_DNET
I G
=3 10 Configuration
=8 1756 Backplane, 1756-47
9 [011756-L55 PROJ_FXEN_IP_DN
@ Enabl] = [1117560NB DNET
&5 DeviceNat
& Enror C = ﬂ [2] 1756-ENET/B EtherNetP_FxXEN
Ertar Path =g Ethemet
Error Text: ﬂ 1756-ENET/B EtharNetiP_FXEN
ETHERMET-MODULE FXEN_EtherietlP_with DNET
ﬂ | - = ‘ Hilfe
L >

=] ———
|

ak

Corcel | Hep |

Triggering the MSG instruction
The MSG instruction has to be triggered by setting a start bit.

8 Add a normally open contact to your rung and assign the "FXEN_start_VSC" bit.

Flgure 45.' [E} MainProgram - MainRoutine*
Normally open N EE
contact for trig- . =
ering the MSG ’ % 3222232 Contral FXEN_with_DN_VSC_access | .. ig:))j
gering e
instruction
(Encl)
' Mainftoutine’ ﬂ_| jv

9 Go online with the PLC and download your program.

D301118 - BL remote - DeviceNet™ master 0808

3-25



Application Example: FXEN at Allen Bradley PLC

Example for VSC access
Read out product name of FXEN-IM16-0001-IP-DN

The product name of every EtherNet/IP-devices can be found in its Identity Object (Class 01h,

Instance 01h, Attribute 07h) defined by the ODVA.

1 Inorder to read out data from the Classes of an EtherNet/IP-node, the Service Type of the
MSG instruction has to be defined as "Get Single Attribute" service.

Figure 46:
Get Single
Attribute

Message Configuration - FXEN_VSC_access E‘
Configuration” | Commurication| Tag |
Message Tope: |CIP Gieneric |
Service
To =
Serice &
Code: Je M=) Blass 0 Mot pogigion FREN AW _VSE -
Instance: [0 Attibute 0 Hex) e
O Ensble O EnsbleWaling ) Stat © Done Done Length: 0
D Errar Cade: Extended Enar Code: ™ Timed Out +
Enor Path
Enor Text:
oK. Abbrechen ‘ Ubermehmen | Hife ‘

2 Gotothe "Monitor Tags" tab in the Controller Tags and enter the Class 01h, Instance 01h,

Attribute 07h information into the respective Controller Tag lines (see below).

Figure 47:

Monitor Tags
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RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXEN_IP_DN.ACD [1756-L55]* - [Controller Tags - PROJ_FXEN_IP_DN(controller)]
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3 Set the start bit "FXEN_start_VSC" to trigger the MSG instruction. Be sure that the
I/0 Forcing in the PLC in enabled.

Figure 48: # RSLogix 5000 - PROJ_FXEN_IP_DN in PROF_FXENL_IP_DN.ACD [1756-L55]* - [Controller Tags - PROJ_FXEN_IP_DN(controller)]
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4 The result of the Get Single Attribute operation can be found in the Controller Tags
"FXEN_RW_VSC".

Figure 49:
Forcing the start
bit
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