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About this manual

1.1 Documentation concept

This manual contains all information about the multiprotocol-gateway of the product line BL67 (BL67-
GW-EN).

In addition to a short BL67-system description and the protocol-independent properties of the gateway
and if necessary of the I/0-modules (technical properties, diagnostics, parameters, etc.), the following
chapters contain two protocol-dependent chapters respectively.

The protocol-dependent chapters contain on the one hand the protocol-specific gateway-properties
and on the other hand an application example for the respective Ethernet-protocol, describing the
device's connection to automation devices.

EtherNet/IP

— chapter 4, Implementation of EtherNet/IP

- chapter 5, Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)
Modbus TCP

- chapter 6, Implementation of Modbus TCP

— chapter 7, Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)
PROFINET

- chapter 8, Implementation of PROFINET

- chapter 9, Application example: BL67-GW-EN with PROFINET (S7)

Additionally, the manual contain protocol-independent guideline for station configuration, the
electrical installation, etc.

1.1.1 Additional documentation

1-2

BL67 1/0-modules (TURCK-documentation no.: German D300572; English D300529).

The bus-independent I/O-modules of the BL67-system as well as all bus independent information
as mounting, labeling etc. are described in a separate manual.

In addition to that, the manual contains a short description of the 1/0-ASSISTANT, the project
planning and configuration software tool for TURCK I/O-systems-
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1.2 Explanation of symbols used
Warnings

Action-related warnings are placed next to potentially dangerous work steps and are marked by
graphic symbols. Each warning is initiated by a warning sign and a signal word that expresses the grav-
ity of the danger. The warnings have absolutely to be observed.

DANGER!

B

DANGER indicates an immediately dangerous situation, with high risk, the death or severe
injury, if not avoided.

WARNING!

B>

WARNING indicates a potentially dangerous situation with medium risk, the death or severe
injury, if not avoided.

CAUTION!

B>

WARNING indicates a potentially dangerous situation with medium risk, the death or severe
injury, if not avoided.

ATTENTION!

=

ATTENTION indicates a situation that may lead to property damage, if it is not avoided.

1.2.1 Further notes

NOTE

In NOTES you find tips, recommendations and important information. The notes facilitate

work, provide more information on specific actions and help to avoid overtime by not follow-
ing the correct procedure.

TECHNICAL BASICS
The TECHNICAL BASICS offer technical information, basics and background information. This

information lead to a better understanding of the device functions for example. The experi-
enced user can skip this information.

> CALLTO ACTION

This symbol identifies steps that the user has to perform.
= RESULTS OF ACTION

This symbol identifies relevant results of steps

D300815 0215- BL67 multiprotocol 1-3



About this manual

1.3

1.3.1

1 .3.2

1-4

General notes

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 BL67-gateways. It has been
specially conceived for personnel with the necessary qualifications.

Prescribed use

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

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

D300815 0215- BL67 multiprotocol



List of revisions

14 List of revisions

TURCEK

Industrial
Automation

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

Table 1-1: Chapter Topic new changed
List of revisions
3 QuickConnect (QC) and Fast Start-Up (FSU) (page 3-6) X
Ethernet-connection for QC-/FSU-applications (page 3-13) X
Parameters of the I/O-modules (page 3-43) X
Diagnostics of the I/0-modules (page 3-44) X
4 QuickConnect in BL67 (page 4-4) X
Device Level Ring (DLR) (page 4-6) X
5 Activating QuickConnect (page 5-15) X
8 PROFINET (page 8-2) X
FSU - Fast Start-Up (priorisierter Hochlauf) (page 8-4) X
MRP (Media Redundancy Protokoll) (page 8-5) X
9 Fast Start-Up - configuration of fieldbus nodes (page 9-17) X
NOTE
ﬂ The publication of this manual renders all previous editions invalid.
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2.1

2-2

The basic concept

BL67 is a modular I/0 system of protection class IP67 for use in industrial automation. It connects the
sensors and actuators in the field with the higher-level master.

BL67 offers modules for practically all applications:
Digital input and output modules
Analog input and output modules
Technology modules (SSI-, RS232-module,...).

A complete BL67 station counts as one station on the bus and therefore occupies one fieldbus address
in any given fieldbus structure.
A BL67 station consists of a gateway, power distribution modules and I/0 modules.

The connection to the relevant fieldbus is made via the bus-specific gateway, which is responsible for
the communication between the BL67 station and the other fieldbus stations.

The communication within the BL67 station between the gateway and the individual BL67 modules is
regulated via an internal module bus.

NOTE
ﬂ The gateway is the only fieldbus-dependent module on a BL67 station. All other BL67 mod-
ules are not dependent on the fieldbus used.

D300815 0215- BL67 multiprotocol
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2.1.1 Flexibility

A BL67 station can contain modules in any combination, which means it is possible to adapt the system
to practically all applications in automated industry.

2.1.2 Easyto handle

All BL67 modules of the standard line, with the exception of the gateway, consist of a base module and
an electronics module.

The gateway and the base modules are either snapped onto a mounting rail or are directly mounted
onto the machine frame. The electronic modules are plugged onto the appropriate base modules.

The electronics modules can be plugged or pulled when the station is being commissioned or for main-
tenance purposes, without having to disconnect the field wiring from the base modules.

D300815 0215- BL67 multiprotocol 2-3
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2.2 TheBL67 components

Figure 2-1:
BL67 station

A Gateway

B Electronic
module

C Base module

2.2.1 Gateways

The gateway connects the fieldbus to the /0 modules. It is responsible for handling the entire process
data and generates diagnostic information for the higher-level master and the software tool I/O-ASSIS-
TANT.

Figure 2-2:
BL67 gateway
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2.2.2 Electronic modules

The standard electronics modules contain the I/O-functions of the BL67 modules (power distribution
modules, digital and analog input/output modules, and technology modules).

They are plugged onto the base modules and are not directly connected to the wiring and can be
plugged or pulled when the station is being commissioned or for maintenance purposes, without hav-
ing to disconnect the field wiring from the base modules.

Figure 2-3:
Example of an
electronic module

Power feeding modules

Power Feeding modules distribute the required 24 V DC field voltage to the I/O-modules. They are nec-
essary for building groups of modules with different potentials within a BL67 station, or if the rated sup-
ply voltage for the outputs cannot be guaranteed.

The adjoining power supply module and modules to the left are potentially isolated.

NOTE

ﬂ For detailed information about the individual BL67 /O components, please refer to the chap-
ters 2 to 8 of the manual "BL67- I/0-modules" (TURCK Documentation-No.: German D300572;
English: D300529).
The "Appendix" to the manual mentioned above contains (amongst others) a list of all BL67
components and the assignment of electronic modules to base modules.

2.2.3 Base modules

The field wiring is connected to the base modules.
These are available in the following connection variations:
1XM12,2XxM12,2 X M12-P, 4 x M12,4 x M12-P
4 x M8, 8 x M8
1x M12-8
1x M23,1xM23-19

D300815 0215- BL67 multiprotocol 2-5
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1 x 7/8" (for Power Feeding-modules)

Figure 2-4:
Example of a base
module

2.2.4 Endplate
An end plate on the right-hand side physically completes the BL67 station.

It protects the module bus connections of the last base module in a station and guarantees the protec-
tion class IP67.

Figure 2-5:
End plate
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3.1 General technical data

3.1.1 Function

The BL67-GW-EN (> VN 03-00) is used as multiprotocol-interface between the BL67-system and the
Ethernet-protocols Modbus TCP, EtherNet/IP and PROFINET.

3.1.2 Version overview
Please observe, that the previous versions of the gateway did not support all protocols.

Version < VN 03-00
BL67-gateway supports only the Ethernet protocol

- Modbus TCP

Version VN 03-01
BL67-gateway supports the Ethernet protocols

- Modbus TCP
— EtherNet/IP

Version > VN 03-02
BL67-gateway supports the Ethernet protocols

- Modbus TCP
— EtherNet/IP
— PROFINET

NOTE
ﬂ "The multi protocol Ethernet gateway replaces all previous versions and is completely
compatible.

Only the LED-designation has changed. Please find detailed information under Diagnostic
messages via LEDs (page 3-40).
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3.2 Supported 1/0-modules (protocol dependent)

Table 3-1: Module EtherNet/IP Modbus TCP PROFINET
Listofsupported
modules

Digital input modules

BL67-4DI-P v v v
BL67-4DI-N v v v
BL67-4DI-PD v v v
BL67-8DI-P v v v
BL67-4DI-N v v v
BL67-8DI-PD v v v
BL67-16DI-P v v v

Analog input modules

BL67-2Al-I v v v
BL67-2Al-V v v v
BL67-2Al-PT v v v
BL67-2Al-TC v v v
BL67-4AI-TC v v v
BL67-4Al-V/I v v v

Digital output modules

BL67-4DO-0.5A-P v v 4
BL67-4DO-2A-P v v v
BL67-4DO-2A-N v v v
BL67-4DO-4A-P v v 4
BL67-8D0O-0.5A-P 4 4 v
BL67-8D0O-0.5A-N v v v
BL67-16D0O-0.1A-P v v 4
Analog output modules
BL67-2A0-I v v v
BL67-2A0-V v v v
BL67-4A0-V v v v
Relay modules
BL67-8DO-R-NO v v 4
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Table 3-1: Module EtherNet/IP Modbus TCP PROFINET
Listofsupported
modules
Digital combi modules
BL67-4DI4DO-PD v 4 4
BL67-8XSG-P v v v
BL67-8XSG-PD v v v
Analog combi modules
BL67-2A12A0-V/I v v v
BL67-4A14A0-V/I v v v
Technology modules
BL67-1RS232 v v v
BL67-1RS485/422 v v v
BL67-1SSI v v v
BL67-1CVI v v 4
BL67-1CNT/ENC v v v
BL67-2RFID-A v
BL67-2RFID-S v v 4
Power distribution modules
BL67-PF-24VDC v v v

D300815 0215- BL67 multiprotocol
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Properties: Gateway

3.3 QuickConnect (QC) and Fast Start-Up (FSU)

The gateway BL67-GW-EN (VN > 03-00) supports QuickConnect- and Fast Start-Up (see also QuickCon-

nect in BL67 (page 4-4) or PROFINET (page 8-2).

The following table shows the BL67 electronic modules, which are ready for QuickConnect or respec-

tively Fast Start-Up.

Table 3-2: Module Ready for QC/FSU from VN
Modules ready for
QuickConnector BL67-4DI-P VN 01-03
Fast Start-Up
BL67 modules BL67-4DI-PD VN 01-07
BL67-8DI-P VN 01-03
BL67-8DI-PD VN 01-06
BL67-16DI-P VN 01-01
BL67-4DO-0.5A-P VN 01-07
BL67-4DO-2A-P VN 01-07
BL67-4DO-4A-P VN 01-01
BL67-8D0O-0.5A-P VN 01-07
BL67-16D0O-0.1A-P VN 01-07
BL67-8XSG-P VN 01-01
BL67-8XSG-PD VN 01-06
BL67-4DI4DO-PD VN 01-06
BL67-PF-24VDC VN 01-03
NOTE
ﬂ The start up behavior of the complete BL67-station is changed if modules which are not ready
for QC or FSU are used within a station. The start up time of a station is determined by the
slowest module.
In this case, QuickConnect or respectively Fast Start-Up can not be guaranteed.
3-6 D300815 0215- BL67 multiprotocol
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3.4 Technical data

3.4.1 Top view BL67-GW-EN (VN < 03-00)

Automation

Figure 3-1:
Front view

A Power supply

B Ethernet

C notused

D SET button
(s. page 3-39)

E Service interface

F Rotary coding
switches

G Module bus LED

H Designation

1 Status LED

J LEDs for the
Power supply
monitoring

K Ethernet LEDs
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3.4.2 TopviewBL67-GW-EN (VN > 03-00)

Figure 3-2:

Top view BL67-

GW-EN (VN = 03-

00) F

A Power supply
B Ethernet 1 E
C Ethernet 2
D SET button
(s. page 3-39) D
E Service-inter-
face, no function
F Rotary coding
switches
G Module bus LED
H Designation
1 Status LED
J LEDs for the
Power supply B
monitoring
K Ethernet LEDs

3.4.3 Gateway structure
BL67-GW-EN < VN 03-00
The BL67 gateway has the following structure:

Figure 3-3:

Gateway struc-

ture < VN 03-00
400 service
D, interface ucC EREny
PS/2

Ethernet

BL67-
Systembus

communi-
cation
bus

interface
'2 module bus

N interface

5VDC

24 VDC

short circuit

Power
bus

protection

sens

PE

GND

3-8
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BL67-GW-EN > VN 03-00
The BL67 gateway has the following structure:

TURCEK

Industrial
Automation

Figure 3-4: F_-————
Gateway struc- I BL67-
ture>VN 03-00 I system bus
: I
Serwce@ S
USB uC Memory |
I
1 |Communi-|
Eth1 ‘2 & | cation
— | | bus
e 03 — Module bug !
interface |
I
I
I
1 VO
I
I
| Power
bus
I
Short circuit ! v
protection I D
: PE
0 GND

3.4.4 Technical data
Table 3-3: Supply voltage
Technical data
Ethernet gateway ~Requirements for the power supply according to EN 61131-2
System supply V, (Ug) 24V DC used to generate the galvani-
— cally isolated module bus sup-
Permissible range 18to 30 VDC ply
Field supply V5 (U)) 24V DC
Permissible range 18to 30 VDC
lys 600 mA current consumption CPU +
module bus at maximum sys-
tem extension
s max. 1.3 A maximum output current of
module bus supply
Iy, max.4 A short-circuit and overload pro-

tection of the sensor supply
from gateway or power feeding

module

D300815 0215- BL67 multiprotocol
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Protocol properties

Modbus TCP

Address assignment

Static IP (rotary coding switches), BOOTP, DHCP

Supported Function Codes

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

Number of connections

8

EtherNet/IP

Address assignment

according to EtherNet/IP standard

Quick Connect (QC)

see QuickConnect (QC) and Fast
Start-Up (FSU) (page 3-6)

<150 ms

Device Level Ring (DLR)

supported (VN 03-  see Device Level Ring (DLR)

04) (page 4-6)
Number of connections 3
PROFINET
Address assignment DCP
MinCycleTime 1ms
Fast Start-Up (FSU) <150 ms see QuickConnect (QC) and Fast

Start-Up (FSU) (page 3-6)

Diagnosis according to PROFINET Alarm Handling
Topology detection supported
Automatic address assignment supported

Media Redundancy Protocol (MRP)

supported (VN 03- see MRP (Media Redundancy
04) Protokoll) (page 8-5)

LLDP

see PROFINET neighborhood
detection via LLDP (page 9-13)

supported

Isolation voltages

Ugs (Ethernet/service interface) 500V AC
Uen 500V AC
(Ethernet/module bus)
Ugys 1000V DC
(Vo/Vito Uy

1000V DC

Useig/service interface

Ambient conditions

Ambient temperature

- 1:Ambient

40 to +70 °C/-40 to 158 °F

~ Tstore

40 to +85 °C/-40 to 185 °F

D300815 0215- BL67 multiprotocol
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Relative humidity

5t0 95 % (internal), Level RH-2, no condensation (at 45 °C
storage); according to IEC 61131-2

Climatic tests

according to IEC61131-2

Corrosive gas

according to IEC 60068-2-42/43

- 50,

10 ppm (rel. humidity < 75 %, no condensation)

~H,S

1.0 ppm (rel. humidity < 75 %, no condensation)

Vibration resistance

according to [IEC61131-2

- 10to 57 Hz, constant amplitude 0.075
mm/ 0.003 inch, 1 g

yes

- 57 to 150 Hz, constant acceleration 1 g

yes

- Mode of vibration

Frequency sweeps with a change in speed of 1 Octave/
min

- Period of oscillation

20 frequency sweeps per axis of coordinate

Protection class

according to IEC 60529, IP67

Shock resistance

according to IEC 68-2-27, 18 shocks, semi-sinusoidal 15 g
threshold/11 ms, each in + direction per space coordi-
nate

Repetitive shock resistance

according to IEC 68-2-29, 1000 shocks, semi-sinusoidal
25 g threshold/6 ms, each in * direction per space coor-
dinate

Drop and topple/ according to IEC 68-2-31/IEC 68-2-32 1
free fall

- Height of fall (weight < 10 kg) 1.0m

- Height of fall (weight 10 to 40 kg) 05m

—Test runs 7

Emitted interference

High-frequency, radiated

acc.to EN 55011 class A

Electromagnetic compatibility (EMC)

according to EN 61131-2/EN 50082-2 (industry)

Static electricity according to EN 61 000-
4-2

- Discharge through air (direct)

8 kv

- Relay discharge (indirect)

4 kv

Electromagnetic HF fields

according to [IEC61131-2

Fast transients (Burst)

according to IEC61131-2

Conducted interferences,
induced by HF fields

according to IEC 61000-4-6
Vv
Criteria A
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A |/O-line-length<  High energy

30m

transients A
Power supply

according to IEC 61000-4-5
0,5 kV CM, 12Q/9 uF

0,5 kv DM, 2Q/18 uF
Criteria B

Reliability

Pull/plug cycles of electronic modules

20

Housing material

PC-VO (Lexan)

Size

Width x length x height (mm/inch)

64,5 x 145,0 x 77,5/2,54 x 5,71 x 3,05

WARNING!
This device can cause radio disturbances in residential areas and in small industrial areas (res-

idential, business and trading). In this case, the operator can be required to take appropriate
measures to suppress the disturbance at his own cost.
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3.5 Connection options

3.5.1 Fieldbus connection

Industrial
Automation

Table 3-4: BL67-GW-EN (VN > 03-00) BL67-GW-EN (VN < 03-00)
Fieldbus connec-
tion Ethernet connection 2 x M12 (female connector) 1 x M12 (female connector)
M12 Ethernet-switch, 4 pole, D-coded
4 pole, D-coded acc. to IAONA specification
acc. to IAONA specification
BL67-GW-EN (VN > 03-00)
The switch allows linear topology.
Figure 3-5:
M12 female con- 12
nector N
Table 3-5: Pin-no.
Pin assignment
1 TD+ Transmission Data +
2 RD+ Receive Data +
3 TD- Transmission Data -
4 RD- Receive Data -

Ethernet-connection for QC-/FSU-applications

NOTE
ﬂ 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
- ETH1 = connector for outgoing Ethernet-line

D300815 0215- BL67 multiprotocol
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3.5.2 Voltage supply via 7/8"-connector

The power supply of the BL67 station is realized via a 7/8" male connector on the gateway.

Figure 3-6:
male 7/8" connec- 4 5
l'(7l’ for power sup- 9 4
ply 3
Table 3-6: Pin- Color 7/8" Designation
Pin assignment of No.
the 7/8" connector
1 Black GND
2 blue GND
3 green/yellow  PE Protective earth
4 Brown V,(Up) Feed-in of nominal voltage for input modules
(sensor supply V.,..)); also used for the generation
of the system supply voltage
5 white Vg (U) Feed-in of nominal voltage for output modules

(can be switched off separately).

D300815 0215- BL67 multiprotocol
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3.5.3 Service-interface female PS/2 connector (VN < 03-00)

The female PS/2 connector is used to connect the gateway to the project planning and diagnostic soft-
ware 1/0O-ASSISTANT.

The service interface is designed as a 6 pole mini-DIN-connection.

Two types of cables can be used to connect the service interface (female PS/2 connector) to a PC for the
purpose of using I/O-ASSISTANT (project planning and diagnostic software).

special 1/0-ASSISTANT-connection cable from TURCK (IOASSISTANT-ADAPTERKABEL-BL20/BL67;
Ident-no.: 6827133)

Commercially available PS/2 cable with adapter cable SUB-D/PS/2
Connection with 1/0-ASSISTANT-connection cable

The I/0O-ASSISTANT-cables have a PS/2 male connector (connection for female connector on gateway)
and a SUB-D female connector (connection for male connector on PC).

Figure 3-7:

PS/2 male con-
nector on the con-
nection cable to

43
the gateway (top
view) 2
6 1
Figure 3-8: 543 2 1
9-pole SUB-D
female connector LA
on the cable for eeee
connecting to PC 9 8 7 6
(top view)
Connection using commercially available cables
A further possibility to connect PC and BL67 gateway is to use a commercially available connection and
adapter cable.
The connection shown in the following figure (PS2-male/PS2-male) is a 6-wire 1:1 connection.
The following two cables are necessary:
1 x PS/2 cable (PS/2 male connector/PS/2 male connector) (commercially available keyboard exten-
sion cable)
1 x adapter cable (PS/2 female connector/SUB-D female connector) (commercially available exten-
sion cable for a PC mouse)
Figure 3-9: 34
PS/2 male con-
nector on the con- ) :
nection cable to
the gateway (top
view) 1 6
Figure 3-10: 12345
PS/2 female con-
nector on the
gateway (top
view) 6 7 8 9
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Pin assignment

The table below shows the pin assignment when using a PS/2 cable and adapter:

Table 3-7: PS/2 9-pole serial interface on PC
Pin assignment
when using PS/2  Pin-no. Standard BL67 gateway: Pin-no. Male connector
cable and adapter PS/2 male con- PS/2 female
nector connector
A notsupported 1 CLK +5V 4,6A DTR, DSR
by all adapter (from gate-
cables way)
2 GND GND 5 GND
3 DATA not used - -
4 n.c. (DATA2) TxD 2 RxD
5 +5V /CtrIMode 7 RTS
6 n.c. (CLK2) RxD 3 TxD

3.5.4 Serviceinterface Mini-USB (VN > 03-00)

The access of the software I/0-ASSISTANT 3 (FDT/DTM) via the service-interface (Mini-USB) is not
supported.

For a connection to the gateway via I/O-ASSISTANT 3 (FDT/DTM) is done via Ethernet.
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3.6 Address assignment

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

It is not necessary to address the station’s internal module bus.

ATTENTION!

@ Deficient screwing

Protection class IP 67 not guaranteed
> Tighten the screws in the base modules correctly.

ATTENTION!

@ Damaged sealing

Protection class IP 67 not guaranteed
» Check the sealing at the left module bus connector of the base modules for correct fit and

damage.
Figure 3-11: 9 0 4
Rotary coding 2
switches at the x 100
gateway 7 6 4 3
5
9 0 1
2
3 x 10
9 0 4
x 1
6 5 4

000: 192.168.1.254
1 - 254: static rotary
300: BootP

400: DHCP

500: PGM

600: PGM-DHCP
900: F_Reset

LED behavior

During the start-up, the flashing LED "BUS" (red/green) displays that the station is waiting for address
assignment per DHCP/BOOTP/Autonegotiation.

As soon as the address assignment is done, the LED flashes green and the station is ready for
communicating in the network.
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3.6.1 Default setting of the gateway

The object provides the following control functions:

IP address 192.168.1.254
subnet mask 255.255.255.0
default gateway 192.168.1.1

NOTE
ﬂ The stations can be reset by the user to these default settings at any time.
To reset the module, set the three coding-switches on the gateway to "000" followed by a

power-on reset.

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

Resetting the IP-address, switch position "000"

With this setting the DIP-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 3-18)).

This setting allows for example the I/O-ASSISTANT 3 (FDT/DTM) to communicate with the station, the
device's WEB-server can be accessed using the IP-address 192.168.1.254.

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

D300815 0215- BL67 multiprotocol
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3.6.2 Address setting via rotary coding switch (rotary mode)

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

NOTE

All other network settings are stored in the module’s non-volatile EEPROM and can not be
changed in rotary mode.

Addresses from 1 to 254 can be set. The addresses 0 and 255 are used for Broadcast-messages in the
subnet.

The following example shows the setting of address 173.

Figure 3-12:

Address setting 8
x 100

x 1

NOTE
ﬂ The settings carried out in the rotary-mode are not stored in the module’s EEPROM. Thus, they
will get lost in case of a subsequent address-assignment via a BootP/DHCP or PGM.

NOTE
ﬂ After changing the position of the rotary coding-switches, a voltage reset must be carried out
to store the new address.
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3.6.3 Address setting via BootP-mode (300)
Address setting is carried out by a BootP-server in the network after the start-up of the gateway.

In order to activate the BootP-mode, the rotary coding-switches have to be set to "300".

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

If the gateway 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.

3.6.4 Address setting via DHCP-mode (400)

Address setting is carried out by a DHCP-server in the network after the start-up of the gateway (see also
Addressing via DHCP (page 12-7).

In order to activate the DHCP-mode, the rotary coding-switches have to be set to "400".

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

If the gateway 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.
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3.6.5 Address setting via PGM-mode (500)
The PGM-mode enables access of the software I/0-ASSISTANT to the module’s network settings.

In order to activate the PGM-mode, the rotary coding-switches have to be set to "500".

NOTE

In the PGM-mode, all network settings (IP address, subnet mask, etc.) are read from the mod-
ule’s internal EEPROM.

PROFINET

Please assure, that in PROFINET-applications, the address assigned via a I/0-ASSISTANT 3 (FDT/DTM)
corresponds to the address, which is assigned in the configuration tool.
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3.6.6

3.6.7

3-22

Address setting via the mode PGM-DHCP (universal mode, 600)

In order to activate the PGM-DHCP-mode, the rotary coding-switches have to be set to "600".
The device sends DHCP-requests until it gets a permanent address.

The DHCP-client in the device is deactivated as soon as the devices gets a permanent address via the I/
O-ASSISTANT V3 (FDT/DTM), the Web-server or the PROFINET-controller.

If the IP-address assignment is done via BOOTP/DHCP-server, the device usually gets a new IP-address
after every start-up (see also Addressing via DHCP (page 12-7)).

Permanent IP-address assignment using the Rockwell BOOTP/DHCP-server
The Rockwell BOOTP/DHCP-server can also be used to assign a permanent IP-address.

For that purpose, deactivate the DHCP-client in the respective device using "Disable BOOTP/DHCP" in
the BOOTP/DHCP-server The device stores the set IP-address even after start-up.

PROFINET

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

F_Reset (reset to factory settings, 900)

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

NOTE
ﬂ This setting 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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Addressing via I/O-ASSISTANT 3 (FDT/DTM)

Industrial

The software-tool I/O-ASSISTANT 3 (FDT/DTM) 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 3 (FDT/DTM).

Figure 3-13:
Busaddress
management

D300815 0215- BL67 multiprotocol
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Project 1 x ﬁ
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%" Connect =
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@ Store to device
Parameter
Measured value
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Channels »
Topology Scan
Diagnostic Scan
Up-/Download-Manager
Print
Additional functions 4 Compare offline
Add device Compare online
Bxchange device Setvalue -
™
B Delete device Scan list ACTw re
Properties <TCP/IP=BL Service Ethernet Identification c Z
| About / Update DTM Ol'ted by
Busaddress management
s Turck GmbH & Co. KG
Browser
HIMA Export
Accessory
Preset DTM TAG (address/tag)
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4|I| WJ  Write device data to file
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Figure 3-14: (B ——
Sear ching Flle Edit View Project Device Egras  Window Help
network- DEEE @ [BEicrn 0 Q8 E
. I = E
Nodes in the Do pyre 7
Busaddress B HosTRC e Ethernet ?
= TCR/IP e over ethernet communication DTM o
management i

A Search function | S [0 (e [Q0 &8 Busaddress management

in the Busad- Online availsble devices | Add d%qnanauyl

d [Industrial LK [192.168.1,100/255.255.265.0) -
ress manage- Device lype Onlins 1D |IP addiess Ethernet address

ment

Planned devices |

Devics lyps Online 10| Busaddress Designation [T ag] Device short name

[ 0K ][ Cancel ]I Aoy |
hPD\sconne:ted | ‘ | ’_’_| | |
pf—— 3
< ” Ho” <NONAME> H Administrator
NOTE

The access of the [I/O-ASSISTANT 3 (FDT/DTM) to the station is only possible, if the station
already has an IP-address (see Address assignment (page 3-17))

and if it is operated in switch position PGM or PGM-DHCP-mode.

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.
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Figure 3-15:

IP address File Edit View Project Device Extras  Window Help
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0K Cancel I Apply ]
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[

r
< UM <NONAME> Administrator A
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3.6.9 Address assignment via Web server (only VN >03-00)

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 (only VN > 03-00) (torye 3 28).

NOTE
ﬂ The access of the web server to the station is only possible, if the station already has an IP
address, Address assignment (page 3-17).

and if it is operated in switch position PGM or PGM-DHCP-mode.

Figure 3-16:
Web server with .
work a' |7 hiip/1921681... © + B & X || = Network Configuration ]
he M;OI’ . Datei  Bearbeiten Ansicht Favoriten Extras 7
Configuration Fep—— i
Embedded Website of BL67 Modular I/O Module oS
admin-user@192.168.1.100 [Logout] o
Network Configuration >
Home i
Network Configuration Network Settings
Gateway Configuration 1P Addi
Gateway Diagnostics ress 192.168.1.112
Ethernet Statistics Netmask
Links . 2552552550
Change Admin Password Default Gateway 192.168.1.1
MAC Address 00:07:46:80: 16:66
LLDP MAC Address 1 00:07:46:80:16:67
LLDP MAC Address 2 00:07:46:80:16:68
Submit |[ Reset
For comments or questions, please email TURCK Support
URL http://www.turck.com = Revision V1.0.0.0
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3.7 Resetto factory settings

Automation

Besides the hardware rest using the rotary coding switches (seeF_Reset (reset to factory settings, 900)
(page 3-22)), the TURCK IP Address Tool as well as the web server (see Reset to Factory Defaults (page
3-34)) offer the possibility to reset the devices to the factory settings.

Figure 3-17: "= Turck IP Address Tool, Vers. 16.0.2

IP Address Tool, .
: Ve " B .?
reset to factory O == == - il
settings Search.. Change Wink Reset |Factoryreset || Clipboard Language  Help Close Automation
Mo  Ethemet address IP address Metmask Gateway Mode Device Version

1 00:07:46:80:12:35 192.168.1.254

25 Qta g 0.0.0.0 PGM_DHCP TBEN-51-8DXP

Found 1 Device.

Figure 3-18:

to factory settings

ol
Web server reset [« [0y P [ %5 &
TBEN-S1-8DXP
Embedded Website of TBEN-Sx Block I/0 Module eSLL—E
Inaustrial ™

admin@192.168.1.100 [Logout]

Station Configuration >
Station Information
Station Diagnostics

Event Log

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

Station Configuration
Network Configuration
Change Admin Password

8DXP

Protocols

For comments or questions, please email TURCK Support
URL http://www.turck.com = Revision v2.0.0.0

NOTE: A check mark next to a protocol means it is disabled.

EtherNet/IP O
Modbus TCP O
PROFINET O
Web Server O

EtherNet/IP Configuration

GW Control Word Enabled V¥
GW Status Word Enabled Vv

Scheduled Diagnostics Enabled Vv
Summarized Diagnostics Disabled ¥
Quick Connect Disabled Vv

PROFINET Configuration

PROFINET Station Name |:|

Modbus Configuration

NOTE: To disable the watch dog timer, enter 0. Also, the value is in

milisecond (ms).

Watch Dog Timer

[ Reboot il Reset to Factory Defaults ]l
1
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3.8 Web server - remote access/configuration (only VN > 03-00)

3.8.1 Safetyin the web server
In the web server, a default-password is assigned in the BL67-devices for the administrator access.

We strongly recommend to use an individual password, in order to avoid possible misuse by a
third party!

This should be done in the context of the network security concept for the complete facility in which
the modules are placed.

3.8.2 IPaddress
In the delivery status, neither an address nor a PROFINET name is stored into the devices.

In order to be able to access the device per web server, the web server can be opened using the IP
address 192.168.1.254.

If the PC used for the configuration is situated in the same IP network, page
http://192.168.1.254

can be opened in order to initially change some settings.
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3.8.3 Home
The web server's start page shows general device information, network settings, etc.

The menu items "Station Diagnostics”, "Ethernet Statistics" and "Links" can also be accessed read-only
without an administrator access.

Figure 3-19:

"Home" page of 6|- itpy 1921681, £ B S X |[ = Home |
the Web server Of Datei Bearbeiten Ansicht Favoriten Extras 7

the BL67-gateway | BL67-Gw-EN a
Embedded Website of BL67 Modular /O Module Pt
Password [Login] e R omaten
Home >
Home .
Gateway Diagnostics Gateway Information
Ethernet Statistics Type
Links BLE7-GW-EN
Identificaton Number 5827214
Firmware Revision Vv3.0.2.0
Bootloader Revision V7.0.0.0
EtherNet/IP Revision V2.5.0.0
PROFINET Revision V1.1.7.0
Modbus TCP Revision V1.2.0.0
Rotary Switch Made PGM DHCP 1
PROFINET Station Name turck-bl67-98

Network Settings

IP Address 192,168.1.112
Netmask 255.255.255.0
Default Gateway 192,168.1.1

MAC Address 00:07:46:80:16:66
LLDP MAC Address 1 00:07:46:80:16:67
LLDP MAC Address 2 00:07:46:80:16:68

EtherNet/IP Status

Network topology Linear |
DLR State Normal
QuickConnect Disabled

3.8.4 Gateway Diagnostics

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

i . Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe el
Figure 3-20: LE_
Diagnosticsinthe |/ T GetevayDiegnestics * -
web server (-_ i 192.168.1.31/device_diag.html ¢ | |B- Google Pl ¥ A& O =

|25 Meistbesucht Turck Mitzliches Wettbewerb

BL67-GW-EN

Embedded Website of BLG7 Modular I/0 Module i

admin@192.168.1.130 [Logout] R

on

Gateway Diagnostics >

Gateway Information

! Gateway Diagnostics Diagnostics

Event Log Please use the refresh function (e.g. F5) of your browser to update the values
Ethernet Statistics

Ethemnet/IP Memory Map Slot Source Diagnostics
Modbus/TCP Memory Map

Links . 0 Gateway Module Diagnostics Available
Gateway Configuration Station Configuration Changed
Network Configuration Modulebus Configuration Error

Change Admin Password

! Slot 1 - BL67-410L

For comments or questions, please email TURCK Support
URL http://www.turck.com = Revision vz.0.0.0
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3.8.5 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.

Figure 3-21: Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe o | B | S|
Ethernet Statistics | |  Ethemet Statistics
€ | @ 1921681.254/eth_stats.htm| < 2B 3 & O =
|8 Meistbesucht | | Turck | | Nitzliches Wettbewerb : ftp.mt-x.de
TBEN-S1-8DXP -
Embedded Website of TBEN-Sx Block I/0 Module o
Password [Login] kol
Ethernet Statistics >
Station Information
1 Station Diagnostics Ethernet Port 1 Status
Event Log
Ethernet Statistics Setup Mode Autonegotiate
Ethernet/IP Memory Map Link State Connected
Modbus/TCP Memary Map Autonegotiation Status Success
Links
Link speed 100
8DXP .
Parameters Link Duplex Full-Duplex
Inputs
Outputs Ethernet Port 1 Statistics
RX Frame Counter 7417
RX Frame Errar Counter 0
RX Symbol Error Counter 0
TX Frame Counter 4925 3
TX Frame Error Counter 0
Dropped Frame Counter 0
Ethernet Port 2 Status
Setup Mode Autonegotiate
Link State Disconnected
Autonegotiation Status N/
Link speed 0
Link Duplex N/
Ethernet Port 2 Statistics
RX Frame Counter 0
RX Frame Error Counter 0
RX Symbol Error Counter 0
TX Frame Counter 0 0
TX Frame Error Counter 0
Dropped Frame Counter 0
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3.8.6 Links

TURCEK

Industrial
Automation

This page contains for example a link to the product page on the TURCK-homepage.

3.8.7 Login/password

In order to obtain administrator rights and thus full access to the extended functions of the web server
(Network Configuration, Station Configuration, etc.), you have to log-on to the web server as adminis-

trator.

For the first login use the default password "password".

The default-password should be changed by the administrator. To do so, please follow the instructions

under Change Admin Password (page 3-32).

ﬂ e
Executing the "Reset to Factory Defaults" also resets the password to "password".

Figure 3-22: oo
" " =5 . .
Webserver"home a [~ rep1521681... 0~ 20 X |7 Home T (i v 8

page Datei Bearbeiten Ansicht Favoriten Extras 7
BL67-GW-EN o -

Embedded Website of BL67 Modular I/0 Module

Password
1

[Login]
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Home >
Home .
Gateway Diagnostics Gateway Information
Ethernet Statistics

. Type
Links P

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

PROFINET Station Name

D300815 0215- BL67 multiprotocol

BLE7-GW-EN
6827214
¥3.0.2.0
V7.0.0.0
¥2.5.0.0
V1.1.7.0
¥1.2.0.0

PGM DHCP
turck-bl67-98

m
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3.8.8 Change Admin Password

Please define an individual password for administrator rights.

default password "password"

NOTE

A device reset via "Reset to Factory Defaults" (see also Reset to Factory Defaults (page 3-34))
also resets the password to "password".

Figure 3-23:
Change Admin
Password

3-32

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras  Hilfe [
/ ™ Change Admin Password x| +
€ 192.1681.31/change_admin_password.html & | |B - Google Pl Ba 3 D=

|2l Meistbesucht Turck Nitzliches Wettbewerb || ftp.mt-x.de

BL67-GW-EN

Embedded Website of BL67 Modular I/0 Module TLIERCEC
dmin@192.168.1.130 [Logout] cuatrlal
Change Admin Password >
Gateway Information
! Gateway Diagnostics Change Administrator Password
Event Log This form allows you to setup your own password for your gateway. If you alter the default
Ethernet Statistics password, there's no way to recover the password except sending it to the TURCK service.
Ethernet/IP Memory Map
Modbus/TCP Memory Map ©Old password: sssssas
Links
. New password: ssssssss
Gateway Configuration
Network Configuration Retype new password: sessssss

Change Admin Password

! Slot 1 -BLE7-4I0L

Parameters
Inputs
Qutputs
For comments or questions, please email TURCK Support
URL http://www.turck.com * Revision vz.0.0.0
Change password

» Change the password for the module in the web server mask.
» Write the changes into the device via "Submit".
> Execute a device restart (by a power supply reset or by pressing the set button).

= The device has accepted the new settings, the settings are active

NOTE

"Reset" only resets the changes done in the web server mask back to the original values. The
function does not influence the device itself.
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3.8.9 Network Configuration

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

Change network parameters (port settings, IP address, etc.)

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

administrator rights.

NOTE
ﬂ The access of the web server to the station is only possible, if the station already has an IP

address, Address assignment (page 3-17).

Figure 3_24: rQatel Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe = | B ||
Web server W’th | 7 MNetwork Configuration x |+

network : b

Configuration 6 ] 192.168.1.31/network_config.html C E- Google pel ﬁ B 3+ @ o~ | =

&) Meistbesucht Turck Nitzliches Wettbewerb | | ftp.mt-x.de

BL67-GW-EN
Embedded Website of BL67 Modulfar I/0 Module

T ———

dmin@192.168.1.130 [Logout]

Industrisl

Network Configuration >
Gateway Information

! Gateway Diagnostics Network Settings
Event Log
Ethernet Statistics Ethernet Port 1 setup Autonegotiate =
Ethernet/IP Memory Map Ethernet Port 2 setup Autonegotiate «
Modbus/TCP Memory Map 1P Address 192.168.1 31
Links
Gateway Configuration Netmask 255.255.255.0
Network Configuration Default Gateway 192.168.1.1
Change Admin Password MAC Address 00:07:46:02:43:cf
! Slok 1 - BL67-4I0L LLDP MAC Address 1 00:07:456:02:43:d0
Parameters
LLDP MAC Address 2 00:07:46:02:43:d1
Inputs
Outputs

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

Change network parameters
» Change the network parameters in the web server mask
> Write the changes into the device via "Submit".

= The device has accepted the new settings, the settings are active

NOTE

"Reset" only resets the changes done in the web server mask back to the original values. The

function does not influence the device itself.

D300815 0215- BL67 multiprotocol
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3.8.10 Gateway Configuration

Configuration of the field bus interface
The "Gateway Configuration"-page serves for parameterizing the device's fieldbus interface.
Deactivating an Ethernet protocol or the web server
Changing the EtherNet/IP configuration
Assigning a PROFINET device name
Activating the watchdog for MODBUS TCP

Reboot
"Reboot" executes a power-cycle at the device.
Reset to Factory Defaults

Resets the device to the default settings (factory settings).

Figure 3-25:
Web server
"Gateway
Configuration”

3-34

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe =NR=h_ X
" Gateway Configuration % |+
€ i 192.168.1.31/device_config html C E" Google yel ﬁ» B 3 A - =

|2 Meistbesucht Turck Nitzliches Wettbewerb :: ftp.mt-x.de

BL67-GW-EN

Embedded Website of BL67 Modular /0 Module TURCK

Industrial

dmin@192.168.1.130 [Logout]

Gateway Configuration >

Gateway Information

! Gateway Diagnostics Protocols
Event Log
Ethernet Statistics NOTE: A check mark next to a protocol means it is disabled.
Ethernet/IP Memory Map EtherNet/Ip
Modbus/TCP Memary Map erNet/ g
Links Modbus TCP [
Gateway Configuration PROFINET 0
Netwaork Configuration
Change Admin Password Web Server g
! Slot 1 - BLEV-410L EtherNet/IP Configuration
Parameters
Inputs GW Control Word Enabled ~
Outputs
GW Status Word Enabled -
Scheduled Diagnostics Disabled -
Summarized Diagnostics Disabled -
Quick Connect Disabled ~

PROFINET Configuration

PROFIMET Station Name

Modbus Configuration

NOTE: To disable the watch dog timer, enter 0. Also, the value is in milisecond (ms).

Watch Dog Timer 0

| Reboot || Reset to Factory Defaults

For comments or questions, please email TURCK Support
URL http://www.turck.com * Revision vz.0.0.0
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Gateway Configuration
» Change the configuration in the web server mask
» Write the changes into the device via "Submit".

= The device has accepted the new settings, the settings are active

NOTE
ﬂ "Reset" only resets the changes done in the web server mask back to the original values. The
function does not influence the device itself.

3.8.11 Slot Parameters

Parameterization of the in-/outputs

The "Parameters"-page is used to parameterize the module's I/O-channels.

Figure 3-26:
Web server
"Parameters"

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe = | B ||
| T Slot1-BL67-410L > Param... x | =+
& i 192.168.1.31/1001_00.htm & | B~ Google PlrBEa ¥+ @& - =
|21 Meistbesucht Turck Mitzliches Wettbewerb ftp.mt-x.de
BL67-GW-EN - =
Embedded Website of BL67 Modular I/0 Modufe P R
admin@192.168.1.130 [Logout] fochut I
Slot 1 - BL67-4I0L > Parameters >
Gateway Information
1 Gateway Diagnostics Slot 1 Parameters
EventLog Channel 0 10-Link channel - Mad i idati =
Ethernet Statistics anne -Link channel - Mode 10-Link without validation - 3
Ethernet/IP Memory Map Channel 1 10-Link channel - Mode 10-Link without validation -
Modbus/TCP Memory Map Channel 2 10-Link channel - Mode 10-Link without validation -
Links
Channel 3 10-Link channel - Mode N i idati -
Gateway Configuration 10-Link without validation
Network Configuration Channel 0 10-Link channel - Data storage mode activated -
Change Admin Password Channel 1 10-Link channel - Data storage mode activated -
15lot 1 - BL67-410L Channel 2 10-Link channel - Data storage mode activated -
Parameters Channel 3 10-Link channel - Data storage mode activated -
Inputs ) .
Outputs Channel 0 10-Link channel - Cycle time automatic ~
Channel 1 10-Link channel - Cycle time automatic «
Channel 2 10-Link channel - Cycle time automatic «
Channel 3 10-Link channel - Cycle time automatic ~
Channel 0 10-Link channel - Revision automatic ~
Channel 1 10-Link channel - Revision automatic ~
Channel 2 10-Link channel - Revision automatic ~
Channel 3 10-Link channel - Revision automatic «
Channel 0 10-Link channel - Activate Quick Start-Up no
Channel 1 10-Link channel - Activate Quick Start-Up no
Channel 2 10-Link channel - Activate Quick Start-Up no
Channel 3 10-Link channel - Activate Quick Start-Up no
P 1 T Ll I =% S Y SR S S

Change parameters
» Change the parameters for the module in the web server mask.
> Write the changes into the device via "Submit".

» Execute a device restart (by a power supply reset or by pressing the set button).
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= The device has accepted the new settings, the settings are active

NOTE
ﬂ "Reset" only resets the changes done in the web server mask back to the original values. The
function does not influence the device itself.

3.8.12 Usage of mobile devices

The internal web server has a responsive design. This means, the web functions can also be executed
using a mobile device, e.g. a smartphone.

The web content is automatically adapted to the smaller display in order to assure an optimized web
server representation.

The BL67-gateway and the mobile device have to be nodes of the same network. Please assure there-
fore that the IP addresses of both devices are part of the same subnet (e.g. 255.255.255.0).

In addition to that, a WLAN access has to be available for the mobile device.

Figure 3-27: g 002, 0 14:34
Access to the web
server via smart- =~ 192.168.1.214/mobil... Q rEI :
phone
TBEN-S1-8DIP
Embedded Website Wi
Itogin e i
Main Menu >
<-- Back Main Menu Forward -->
Station Information
Station Diagnostics
Event Log

Ethernet Statistics

Ethernet/IP Memory Map

Modbus/TCP Memory Map

VW VWV WV vV Vv Vv

Links

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

3.8.13 Web server logout

In order to disconnect a logged in user/PC with administrator rights from the web server, a logout is
necessary.

If only the web browser is closed, the last active access is reactivated when opening the web server
again from the same PC, which means, possibly with all administrator rights.
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3.8.14 Deactivating the web server

NOTE

ﬂ If, for safety reasons, the web server has to be deactivated completely, this can be done via
the protocol specific mechanisms (Modbus TCP: parameter registers, seepage 6-8/EtherNet/
IP: Class Instance Attribute, see page 4-26/PROFINET: GSDML configuration, see page 8-15)
as well as via the web server itself (see page 3-34).
If the web server is deactivated using the web server itself, further access to it is only possible
following a device reset to the factory settings (see page 3-22).
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3.9 Status and Control Word of the BL67-stations
For EtherNet/IP and Modbus TCP, 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, 64h), and GW Status
Register (page 4-25)).

Modbus TCP — see Register 100Ch: Gateway status (page 6-14)
PROFINET — see Diagnose bei PROFINET (page 8-8)

3.9.1 Status Word

Byte |[Bit7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status |0 Vo Vo I - I/OCfg | - - Diag
low high Overc. Warn. Warn
1 - FCE - MB I/0 I/0 vV, vV,
Wdg CFG coM low high

Meaning of the status bits

Table 3-8: Name Meaning
Meaning of the
status bits

Diag Warn  Group diagnostics of the device. At least one I/O-module sends active diagnosis.

I/0 Cfg The station configuration has changed.
Warn.

V, high Load voltage too high (> 30 V DC).

Vg low Load voltage too low (< 18 V DQ).

V, high System supply voltage too high (> 30V DC).
V, low System supply voltage too low (< 18 V DC).
I/0 COM I/0 Communication Lost error

No Communication on the module bus.

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

MB Wdg Modbus Watchdogs Error
A timeout occurred in the Modbus-communication.
(only for Modbus TCP)

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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3.10 SET button

The SET-button at the gateway serves to take-over the Current Configuration of the BL67-station as
Required Configuration to the gateway’s non-volatile memory.

Please press the button for approx. 10 seconds in order to store the Current Configuration as Required
Configuration (reference configuration).

NOTE
ﬂ Storing the Current Configuration via SET-Taster is necessary in EtherNet/IP as well as for
Modbus TCP. In PROFINET, the Required Configuration is defined by the master.
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3.11 Statusindicators/diagnostic messages gateway

The gateway sends out the following diagnostic information:
undervoltage monitoring for system and field supply
monitoring of the BL67-station
monitoring of the internal communication via the module bus
monitoring of the Ethernet communication

monitoring of the gateway status

Diagnostics messages are indicated in two different ways:
via the LEDs

via the respective configuration software

3.11.1 Diagnostic messages via LEDs
Every BL67-gateway for Ethernet displays the following statuses via LEDs:

2 LEDs for the module bus communication (module bus-LEDs):
GW and 10s

1 LED for diagnostics

VN <03-00:

1 LED for the field bus communication: MS

VN = 03-00:

2 LEDs for the field bus communication: ERR and BUS

2 LEDs at each Ethernet-connector for the Ethernet-communication LINK/ACT1 and LINK/ACT2
3 LEDs for monitoring the voltage supply (system: V/inputs: V,/outputs: V).

Table 3-9: LED Status Meaning Remedy
LED displays
GW off No power supply of the CPU. Check the system power supply
at the gateway.
green Firmware active, gateway ready -
green Station is in the Force Mode of
flashing, the I/O-ASSISTANT.
1Hz
If LED "10s" red, then Firmware download necessary
green Firmware running, hardware Replace the gateway.
flashing, error.
4 Hz
red Hardware error
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Table 3-9: LED Status Meaning Remedy
LED displays
GW Red CPU not ready, VCCtoo low — - Check the system power sup-
possible causes: ply at the gateway and the
—too many modules at the gate-  cabling.
way - Unmountexcessively mounted
- short-circuit in connected modules.
module - Replace the gateway, if neces-
- gateway hardware error. sary.
red flashing, Wink-command received
1Hz
ERR off Station running -
Red A diagnostic message from - Check the diagnostic mes-
gateway or I/O-modules is sages.
pending.
10 off No power supply of the CPU. Check the system power supply
at the gateway.
green The modules configured corre- -
spond to the modules in the sta-
tion, communication running.
greenflashing, Stationisin the Force Mode of  Deactivate the Force Mode of
1Hz the I/O-ASSISTANT. the I/O-ASSISTANT.
Red CPU not ready, V. too low — - Check the system power sup-
possible causes: ply at the gateway and the
- too many modules at the gate-  cabling.
way - Unmountexcessively mounted
- short-circuit in connected modules.
module - Replace the gateway, if neces-
- gateway hardware error. sary.
Red Non adaptable — Compare the configured BL67-
flashing, 1THz  changes in the configuration of  station and the current config-
the module bus nodes. uration.

- Check the physical BL67-sta-
tion for defective or incorrectly
plugged electronic modules.

Red No communication - At least one module has to be
flashing,4Hz  via the module bus. plugged and has to be able to
communicate with the gate-
way.
10 red/green - The current and configured - Check the physical BL67-sta-
flashing, 1 Hz module list do not match but tion for pulled or new but not

the data exchange proceeds as

normal.

- SET button is pushed and V, is

missing.

planned modules.
— Check the system power sup-
ply at the gateway.
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Table 3-9: LED Status Meaning Remedy
LED displays
Vec green Module bus and CPU OK -
off No supply of CPU or short-circuit - Checkthe voltage supply atthe
of the module bus supply. gateway.
V, green Supply of outputs OK -
green, Undervoltage V; systemrun- - Check the system power sup-
flashing, THz  ning. ply at the gateway.
green, Overvoltage V,; system running.
flashing, 4 Hz
off Voltage supply missing
\'A green V, 0K -
red Short circuit or over-load at sen- — Automatic restart when
sor supply V.. — sensorsupply  debugging.
is switched off.
green, Undervoltage V;; system run- — Check the system power sup-
flashing, THz  ning. ply at the gateway.
green, Overvoltage VI; system running.
flashing, 4 Hz
off Voltage supply missing
LINK/ACTx green Link established,100 Mbps
green, Ethernet traffic, 100 Mbps
flashing
yellow Link established,10 Mbps
yellow Ethernet traffic, 10 Mbps
flashing
off No Ethernet link. — Check the Ethernet-connec-
tion.
BUS green Displays the logical connection
(MS) to a Master
green, Gateway ready for operation
flashing
red Gateway error: - Check the IP-addresses in the
- IP address conflict network
- gateway in RESTORE-mode — Check the position of the DIP-
- F_Reset activated switches
red/green - Auto-negotiation The gateway waits for IP-
and/or address assignment. Wait for
- Autonegotiation and/or wait-  the address assignment to be
ing for DHCP-/BootP-address  finished.
assignment.
3-42 D300815 0215- BL67 multiprotocol



Parameters of the 1/0-modules R e

Industrial
Automation

3.12 Parameters of the 1/0-modules

NOTE
ﬂ The description of the parameters for the BL67 /0 modules is part of the user manual "BL67
I/0 module" (D300529www.turck.de.
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3.13 Diagnostics of the 1/0-modules

NOTE
ﬂ The description of the diagnostics for the BL67 I/0 modules is part of the user manual "BL67
I/0 module" (D300529www.turck.de.
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4.1

4-2

The EtherNet/IP Communications Profile

TECHNICAL BASICS

EtherNet/IP is based on a connection-oriented communication model. This means that it is
only possible to exchange data via specified connections assigned to the devices.
Communication between the nodes in the EtherNet/IP network can be carried out either via l/
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 connectionin 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.
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4.1.1 Communications Profile for BL67

BL67 behaves as an EtherNet/IP Server in the network; the scanner of the higher-level controller oper-
ates as a EtherNet/IP Client.

The following EtherNet/IP communications types are supported:

Unicast

Multicast

Cyclic Connection

Unconnected (UCMM) Explicit Messaging

Connected Explicit Messaging

TECHNICAL BASICS

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

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

COS 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/0O connections by means of a time genera-
tor.

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.

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

Connected Explicit Messaging

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

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

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

4.2.1 General

QuickConnect enables a PLC to build up connections to EtherNet/IP devices 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 Please read Ethernet-connection for QC-/FSU-applications (page 3-13) for information about
the correct Ethernet-cabling in QC-applications with BL67,

4.2.2 QuickConnectinBL67
The TURCK BL67-gateway BL67-GW-EN (VN > 03-00) supports 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 5.5, Activating QuickConnect (page 5-15))

or

via Class Instance Attribute in
TCP/IP Interface Object 245 (0XF5), instance 1, attribute 12 (0xCO0)

NOTE
ﬂ Activating QuickConnect also activated the automatic setting of all necessary port-properties:

Auto-negotiation = deactivated
Transmission speed = 100BaseT
Duplex = Full duplex
Topology = linear
AutoMDIX = deactivated

4-4 D300815 0215- BL67 multiprotocol
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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 4-1:
Configuration
Assembly

M Module Properties: FGEN (ETHERNET-MODULE 1.1)

General | Connection ] Module [nfo ]
Type: ETHERMET-MODIILE Generic Ethemet Module
Wendor: Allen-Bradley
Parent: FGEM
HEme: Connection Parameters
ame: [5G16
Azzembly .
Description: Instance: Size:
Input: 103 5 1 (1Ebit
Dutput: 104 2 = nesiy
Comm Farmat: | J =
- Configuration: 14 :I: [8-bit]
Address / Host Name sal
O+ |Phddess: | 192 . 168 . 1 107
" Host Mame:
Statuz: Offline 0K | Cancel | | Help

NOTE

Further information about the configuration of BL67-stations in the Rockwell software

RS Logix can be found in chapter 5, Application example: BL67-GW-EN with EtherNet/IP

(Allen Bradley).

Quick Connect via Class Instance Attribute

Activate QuickConnect via Class Instance Attribute using the following setting:

Class Instance Attribute Value
245 (0xF5) 1 (OxF6) 12 (0x0C) 0: disabled (default)
1: enabled

QuickConnect via web server

QuickConnect can also be activated or deactivated using the device's web server, see also

chapter 3.8.10, Gateway Configuration (page 3-34)

D300815 0215- BL67 multiprotocol
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4.3

4-6

Device Level Ring (DLR)

The BL67-GW-EN (= VN 03-04) supports DLR.

TECHNICAL BASICS

The Device Level Ring (DLR)-redundancy protocol is used to increase the stability of
EtherNet/IP networks.

DLR-capable products provide an integrated switch and can thus be integrated into a ring
topology.

The DLR-protocol is used to recognize a ring fault. In case of an interruption of the data line,
data are sent through an alternative network section, so that the network can be reconfigured
as soon as possible.

DLR-capable network nodes are provided with extended diagnostic functions which enable
the devices to localize errors and thus decrease the time for error search and maintenance.
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4.4 Diagnostic messages via the process data

Besides the evaluation of diagnostic data via Explicit Messages, BL67 with EtherNet/IP offers the
possibility of mapping diagnostic data into the process data (see also the process data mappings (page
4-13 ff.).

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

Scheduled Diagnostics

4.4.1 Summarized Diagnostics
The summarized diagnostic data mode will send back 1 bit for each slice within the station.

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

The diagnostic bits are placed at the end of the input data. The diagnostic data start WORD aligned (see
page 4-13).

Bit "I/O Diag Warn"
0 = OK, no diagnostics present

1 = at least one module sends diagnostics (acc. to VSC 100, Gateway Class, Attr. 116, page 4-24)

4.4.2 Scheduled Diagnostics

If scheduled diagnostics is activated (Process Data Class (VSC102, 66h) (page 4-27)), the manufacturer
specific diagnostic bits are mapped into the station's process data(page 4-7 ff.).

The scheduled diagnostic data is placed at the end of the input data and after the summarized
diagnostic data (see page 4-13).

The scheduled diagnostic data is a time sliced module related data block, which holds diagnostic data
of all modules with active diagnostics using a round robin mechanism.

This diagnostic "window" visualizes a specific module diagnostic data for approx. 125 ms and changes
over to the next active diagnostics afterwards. This is done automatically by the gateway.

The data length for the scheduled diagnostics is set according to properties of the modules attached to

the gateway.
Word Byte Data
0 0 Slot-no. of the module which sends an emergency-frame.
1 Status of diagnostic message:
bit 5 = 1: diagnostic active
bit 6 = 1: wrong module
bit 7 = 1 Module pulled
(acc. to VSC 100, Gateway Class, Attr. 116, page 4-24)
n Module diagnostics from the module actually referenced by the round-

robin mechanism.
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4.5 Classes and Instances of the EtherNet/IP stations

4.5.1 EtherNet/IP Standard Classes

The BL67-stations support the following EtherNet/IP Standard Classes in accordance with the CIP

specification.

Table 4-1: Class Code Object name
EtherNet/IP . .
Standard 01 (0x01) Identity Object (0x01)
Classes 04 (0x04) Assembly Object (0x04)
245 (0xF5) TCP/IP Interface Object (0xF5)
246 (0xF6) Ethernet Link Object (0xF6)
71 (0x47) DLR Object (0x47)
72 (0x48) QOS Object (0x48)
4-8 D300815 0215- BL67 multiprotocol
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4.5.2 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 BL67.

Class attributes

Table 4-2: Attr.No.  Attribute name Get/ Type Value
Class attributes Set

1(0x0T) 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

Object instance 1 - instance attribute

Table 4-3: Attr.No.  Attribute name Get/ Type Description
Instance attri- Set
bute, object -
instance 1 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
12 4oc = 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  0xO01
USINT  0x06
5 (0x05) DEVICE STATUS G WORD  see Table 4-4: 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
OF:
LENGTH
NAME USINT
STRING

[13]

D300815 0215- BL67 multiprotocol
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Device Status

Table 4-4: 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
4to7 Extended Device 0011 =no I/0O 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 4-5: Servicecode Class Instance Service name
Common ser- -
vices 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.
4-10 D300815 0215- BL67 multiprotocol
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4.5.3 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 BL67.

Class attributes

Table 4-6: 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 attribute
Table 4-7: Attr. No.  Attribute name Get/ Type Description
Instance Set
Attribute

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 4-8: Service code Class Instance Service name
Common ser- : :
vices 14 (0xOE) no yes Get_Attribute_Single
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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 3-38)

+ 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 and 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.

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 4-5)).

D300815 0215- BL67 multiprotocol
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Mapping of process data
The process data image of the BL67-gateways is depicted in WORD-format (16 bit).

The process data of successive modules of the same type, with process data of less than 1 word, are
grouped together until 16 bits of process data is reached.

The process data is written in a new word when:
16-bit input data is reached and further input modules follow
16-bit output data is reached and further output modules follow

An input module, whose process data length cannot be completely incorporated in the preceding
word, follows on from another input module

An output module, whose process data length cannot be completely incorporated in the preceding
word, follows on from another output module 16-bit input data is reached and further input
modules follow

Table 4-9: Produced Data Eingangsdaten
Data mapping  (word no.)
for
BL67-GW-EN 0 Status Word of the gateway
Mapping can be disabled using attr. 138 in VSC100, object instance
2, page 4-24)
Tton Input data of modules

An example mapping can be found in chapter 5.3, I/0 data
mapping (page 5-10).

n+ X Summarized diagnostic data (page 4-7) of individual length (1 bit
per module which sends diagnostics).
Can be enabled/disabled using VSC102, Object instance 3, attr.
104, page 4-27 ff.
(x=the no. of following bytes depending on the no. of slices within
the station)

n+y Scheduled diagnostic data (page 4-7). Can be enabled/disabled
using VSC102, Object instance 3, attr. 105, page 4-27 ff.
(y = data length for the scheduled diagnostics set according to the
properties of the modules attached to the gateway)

Consumed Data Ausgangsdaten
(word no.)
0 Control word of the gateway. The mapping can be disabled using

attribute 139 "GW CONTROL REGISTER" in the Gateway Class (VSC
100), object instance 2 (see page 4-26).

1-n Output data of modules
An example mapping can be found in chapter 5, /0 data mapping
(page 5-10).

Note
ﬂ The data mapping can be structured individually. All parts except for the in- and out-put data
of the station can be enabled/disabled independently from each other.
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4.5.4 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 BL67.
Class attributes
Table 4-10: 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
Object instance 1: Instance attribute
Table 4-11: Attr.No. Attributename Get/ Type Description
Instance attri- Set
bute, object
instance 1
1 (0x01) STATUS G DWORD Interface status (see page 4-15, Table 4-13:
Interface Status)
2 (0x02) CONFIGURATION G DWORD Interface Capability Flag (see page 4-15, Table
CAPABILITY 4-14: Configuration Capability)
3 (0x03) CONFIGURATION G/S DWORD Interface Control Flag (see page 4-16, Table 4-
CONTROL 15: Configuration Control)
4 (0x04) PHYSICAL LINK G STRUCT
OBJECT
Path size UINT Number of 16 bit words: 0x02
Path: Padded 0x20, 0xF6, 0x24, 0x01
EPATH
5 (0x05) INTERFACE G Structure  TCP/IP Network Interface Configuration (see
CONFIGURATION of: page 4-16)
IP address G UDINT Actual IP address
NETWORK MASK G UDINT Current network mask
GATEWAY ADDR. G UDINT Actual default gateway
NAME SERVER G UDINT 0 = no name server address configured
NAME SERVER 2 G UDINT 0 = no secondary name server address config-
ured
DOMAIN NAME UDINT 0 = no Domain Name configured
6 (0x06) HOST NAME STRING 0 = no Host Name configured (see page 4-16)
4-14 D300815 0215- BL67 multiprotocol
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Table 4-11: Attr. No. Attributename  Get/ Type Description
Instance attri- Set
bute, object
instance 1
10 (0x0A)  ACD Enable S BOOL Activates ACD (Address Conflict Detection)
0 = deactivated
1 = activated

If ACD is activated, attribute 11 (0x0B) contains
the return value.

11 (0x0B) Last Conflict G/S  STRUCT Contains information about the last detected
detected of: conflict, ACD diagnostics parameter
12 (0x0C) Quick Connect G/S BOOL 0 = deactivate
1 = activate

Common Services

Table 4-12: Service code Class Instance Service name
Common ser- - -
vices 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 4-2: 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 4-13: 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 config-
ured
1 =The Interface Configuration attribute contains valid config-
uration.

2 to 15: reserved

4to31 reserved

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

capability.
Table 4-14: Bit(s) Name Definition value
Configuration - — —
Capability 0 BOOTP Client The device is -capablle of pbtalnlng its 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 4-15:
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.

4-16

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 4-2:
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

‘ Configuration applied

TCP/IP network
interface configured
Status = 000000001

Change interface
configuration
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4.5.5 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 BL67.
Class attributes
Table 4-16: 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
Instance attributes (instance 1 = port 1/instance 2 = port 2)
Table 4-17: Attr.No. Attributename Get/ Type Description
Instance attri- Set
bute
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 4-18: 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 S STRUCT OF: Allows port-wise changes of the Ethernet-
CONTROL settings
Control Bits WORD Table 4-19: Interface control - control bits
Forced Interface UINT Table 4-19: Interface control - control bits
Speed
7 (0x07) INTERFACE TYPE
10 (0x0A) INTERFACE LABEL
Table 4-18: Bits Name Definition Default value
Interface flags
0 Link Status Indicates whether or not the Ethernet Depends on appli-
802.3 communications interface is cation
connected to an active network.
0 =inactive link
1 = active link.
1 Half/full duplex 0 = half duplex; Depends on appli-
1 = full duplex cation
If the Link Status flag is 0, the value of the
Half/Full Duplex flag is indeterminate.
4-18 D300815 0215- BL67 multiprotocol
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Table 4-18: Bits Name
Interface flags

Definition

Default value

2to4 Negotiation Status

Indicates the status of the automatic
duplex detection (Autonegotiation)

0 = Autonegotiation in progress

1 = Autonegotiation and speed detection
failed.

Using default values for speed and duplex
(10 Mbps/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.

Depends on appli-

cation

5 Manual Setting
Requires Reset

0 = interface can activate changes to link
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

0

6 Local Hardware Fault

0 = interface detects no local hardware
fault
1 =alocal hardware fault is detected

0
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Table 4-19:

Interface con-
trol - control bits

Bits Name Definition Default value

0 Auto-negotiate 0 = Autonegotiation deactivated
1 = Autonegotiation activated

1 Forced Duplex Mode  If bit "Auto-negotiate" is 0, bit "Forced Depends on appli-
Duplex Mode" shows if the interface cation
should work in Full or Half Duplex-mode.
0 = Half Duplex
1 = Full Duplex

Interfaces which do not support the
selected duplex-mode, send an error code
0x09 (Invalid Attribute Value).

If auto-negotiation is enabled, attempting
to set the Forced Duplex Mode bits shall
result in a error code 0x0C (Object State
Conflict).

2-15 reserved

Forced Interface Speed

If the Auto-negotiate bit is 0, the "Forced Interface Speed" bits indicate the speed at which the interface
shall operate. Speed is specified in megabits per second (e.g., for 10 Mbps Ethernet, the Interface Speed
shall be 10).

Interfaces not supporting the requested speed should return a error code 0x09 (Invalid Attribute
Value).

If auto-negotiation is enabled, attempting to set the Forced Interface Speed bits shall result in a error
code 0x0C (Object State Conflict).

Common Services

Table 4-20: Service code Class Instance Service name
Common ; )
Services 14 (OxOE) yes yes Get_Attribute_Single
16 (0x10) no yes Set_Attribute_Single
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4.5.6 DLR Object (0x47)

The object DLR contains the configuration and status interface of the DLR protocol. The DLR protocol
enables the use of an Ethernet ring topology.

Class attributes

Table 4-21: Attr.No.  Attribute name Get/ Type Value
Class attributes Set
1(0x01) REVISION G UINT 1

Instance attribute

Table 4-22: Attr. No. Attributename  Get/ Type Description
Instance attri- Set
bute
1(0x01) NETWORK G USINT Current network topology mode
TOPOLOGY 0 =linear
1 =ring topology
2 (0x02) NETWORK G USINT status of the gateway network
STATUS 0 =normal

1 =ring error
2 = unexpected loop detected

10 (0x0A) ACTIVE SUPER- G STRUCT of:  IP and/or MAC address of the active ring

VISOR ADDR. supervisor
12 (0x0QC) CAPABILITY G DWORD Describes the DLR capabilities of the device
FLAGS 0 = Announce-based Ring Node

Common Services

Table 4-23: Service code Class Instance Service name
Common : .
Services 14 (0x0E) yes yes Get_Attribute_Single
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4.5.7 QOS Object (0x48)

Quality of Service (QoS) is used for prioritizing or parameterizing of the data transmission of a device.
Each change is only accepted after a power-cycle of the device.

The DSCP-value is part of the EtherNet/IP data telegram and is used to define data priorities in data

handling.

Instance attribute

Table 4-24: Attr.No. Attributename Get/ Type Description
Instance attri- Set
bute
4 (0x04) DSCP Urgent S USINT DSCP value for CIP transport class 0/1 Urgent
priority messages
5 (0x05) DSCP Scheduled S USINT DSCP value for CIP transport class 0/1 Sched-
uled priority messages
6 (0x06) DSCP High S USINT DSCP value for CIP transport class 0/1 High
priority messages
07 (0x07) DSCP Low S USINT DSCP value for CIP transport class 0/1 Low
priority messages
08 (0x08)  DSCP Explicit S USINT DSCP value for CIP explicit messages (trans-
port class 2/3 and UCMM)
Common Services
Table 4-25: Service code Class Instance Service name
Common ; )
Services 14 (OxOE) yes yes Get_Attribute_Single
16 (0x10) no yes Set_Attribute_Single
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4.6 VSC-Vendor Specific Classes

In addition to supporting the above named CIP Standard Classes, the BL67-stations support the vendor
specific classes described in the following.

Table 4-26: Class Code Name Description
SVSC—!)/fnZor e
pecific Classes oy y

100 (64h) Gateway Class, page 4-24 Contains data and settings concerning the
fieldbus-specific part of the BL67-stations.

102 (66h) Process Data Class, page 4-27 Contains process data

126 (1Ah) Miscellaneous Parameters Class, page 4-29 Describes the EtherNet/IP-Port proper-
ties

4.6.1 Class instance of the VSC

NOTE
ﬂ 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 4-27: 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 ATTRI- G USINT Contains the number of the last Class Attri-
(67h) BUTE bute to be implemented.
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4.6.2 Gateway Class (VSC 100, 64h)

This class contains all information which refers to the whole station not to the different
1/0 channels.

Class instance

NOTE

Please refer to paragraph Class instance of the VSC (page 4-23) for the description of the class
instance for the VSC.

Object Instance 1

Table 4-28:
Object Instance
1

Boot instance

4-24

Attr.No. Attributename  Get/ Type Description
dec. Set
(hex.)
100 MAX INSTANCE G USINT Contains the number of the last object attri-
(64h) ATTRIBUTE bute 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 firmware revision 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 I/O-
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
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Table 4-29: Attribute name
Object instance
2, gateway

instance

Attr. No.

dec.
(hex.)

Get/ Type
Set

Description

109 Status register 2
(6Dh)

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 (V) too
low (< 18 VDQ).

- Bit 08: "U,, too high" System voltage (V)) too
high (< 30 VDQ).

- Bit 07:"U, too low" Load voltage (V) too low
(<18 VDQ).

- Bit 06: reserved

- Bit 05: reserved

- Bit 04: reserved

Warnings

- Bit 03:"l/0 Cfg Modified Warning" The station
configuration has changed.

- Bit 02: reserved

- Bit 01: reserved

- Bit00:"I/0 Diags Active Warning" At least one
I/O-channel sends active diagnostics.

115 ONIO
(73h) 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/O-data. The
outputs are held.

138 GW Status
(0Ox8A) Register

Get/ DWORD
Set

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

0 = deactivated

1 = activated (default)
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Table 4-29: Attr.No. Attributename  Get/ Type Description
Object instance dec. Set
2, gateway (hex)
instance
139 GW Control Get/ DWORD Allows to enable/disable the control register
(0x8B) Register Set which is part of the output data.
0 = deactivated
1 = activated (default)
140 Disable Protocols  Get/ UINT Deactivate the other Ethernet-protocols, if
(0x80Q) Set necessary:
0 = EtherNet/IP (can not be disabled via
EtherNet/IP-interface)
Bit 1 = Modbus/TCP
Bit 2 = PROFINET
Bit 15 = web server
4-26 D300815 0215- BL67 multiprotocol
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4.6.3 ProcessData Class (VSC102, 66h)
This class contains the process-relevant information.
Class instance
NOTE
Please refer to paragraph Class instance of the VSC, page 4-23 for the description of the class
instance for the VSC.
Object instance 1, standard output process data (compressed)
Table 4-30: Attr.No.  Attributename  Get/ Type Description
Object instance Set
dec. (hex.
1, standard ec. (hex)
input process
data (com-
pressed)
100 (64h) MAX INSTANCE 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 databyte G USINT The number of bytes that are exchanged
count with this Instance.
Object instance 2, standard output process data (compressed)
Table 4-31: Attr.No.  Attributename  Get/ Type Description
Object instance dec. (hex) Set
2, standard out- ) )
putprocessdata 100 (64h) MAX INSTANCE 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.
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Object Instance 3, diagnostic instance

Table 4-32: Attr.No. Attributename Get/Set Type Description
Obj?ct Instqnce e, (s
3, diagnostic
instance
104 (68h)  GW G/S BOOL 0 = disabled
Summarized diag- 1 =yes
nostics 1 bit of diagnosis mapped at the end of the
input data image (page 4-7).
Changes become valid after a start-up!
105 (69h) GW G/S BOOL 0 = disabled
manufacturer 1=yes
specific diagnos- The channel-specific diagnostic bits are
tics (scheduled mapped into the process input data (see
diagnostics) page 4-7).
Changes become valid after a start-up!
106 (6Ah) reserved -
Object Instance 4, COS/CYCLIC instance
Table 4-33: Attr.No.  Attribute name Get/ Type Description
Object Instance dec Set
fl, COS/CYCLIC (hex)
instance
104 (68h) COS data G/S ENUM The actual data are loaded to the non-vola-
mapping USINT tile 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
4-28 D300815 0215- BL67 multiprotocol
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4.6.4 Miscellaneous Parameters Class (VSC 126)
Instance 1 (port 1)/Instance 2 (port 2)
Table 4-34: Attr.No.  Attributename  Get/ Type Description
Object instance dec. Set
(hex.)
A default 109 (6Dh) Ethernet port G/S DWORD 0 = Autonegotiate, AutoMDIX A
setting 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 = 100BaseT, 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.
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

5.1 General notes

The following example shows detailed information about the connection of a BL67-station for
EtherNet/IP to an Allen Bradley PLC.

5.1.1 Used hard-/ software

Hardware

Hardware used in this example:

Allen Bradley Controller 1756-L30 Logix5572
Allen Bradley EtherNet/IP Bridge 1756 EN2TR
BL67-GW-EN (> VN 03-00, IP: 192.168.1.112)

Slot 1: BL67-8XSG-PD
Slot 2: BL67-8DI-PD

Slot 3: BL67-2A0-|

Slot 4: BL67-8D0O-0.5A-P
Slot 5: BL67-4Al-V/I

Slot 6: BL67-4DO-2A-P

Software

Software used in this example:

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

5-2
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5.2 Network configuration

BL67-stations are delivered in the address-mode "PGM-DHCP" and can be reached using IP-address
192.168.1.254.

NOTE
ﬂ In order to build up the communication between the BL67-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 gateway'’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 3.6,
Address assignment (page 3-17),.

or

to change the IP address of the used PC or network interface card (for detailed information, please
read Changing the IP address of a PC/ network interface card (page 12-2).

5.2.1 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 "RSLogix 5000" (in this example version 15) from Rockwell Automation.

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

1 Enter the information related to the controller depending on your configuration, as well as a name
for the project.

F,gure 5-1: Mew Controller
Configuration
of the controller | ' Alerrecey
Type: | 1763 L30ER CompaciLogi5330ER Controller ~
Revision: 20 ] !
| -
Name: BLE7_GW_EN_MP
Description: |
Create In: C:A\RSLogix S0004Projects
Security Authority: [ Mo Protection I3

2 Your project will be opened offline.
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Configuration of the EtherNet/IP Bridge

1 Open the context menu by right-clicking "Backplane, 1756-A10" and select "New Module" in order

to add the Bridge to the network.

2 Select the appropriate EtherNet/IP Bridge, in this example "1756-EN2TR" and so add an

EtherNet/IP interface to the controller.

Figure 5-2: Select Module Type
Add EtherNet/IP
dd therNet/| Catalog | Module Discovery | Favorites
Bridge
Enter Search Text for Module Type... Show Filters ¥
Catalog Number Description Wendar Category Cx
1756-DMA31 1756 SA3100 Drive Interface Allen-Bradley Drive
1756-DMABD 1756 SAS00 Drive Interface Allen-Bradley Drive
1756-DME30 1756 SB3000 Drive Interface Allen-Bradley Drive A
1756-DMD30 1756 SD3000 Drive Interface Allen-Bradley Drive =
1756-DMF30 1756 SF3000 Drive Interface Allen-Bradley Drive
1756-DNB 1756 DeviceMet Scanner Allen-Bradley Communication b
1756-ENZF 1756 10/100 Mbps Ethemet Allen-Bradley Communication
1756-EN2T 1756 10/100 Mbps Ethemet ... Allen-Bradley Communication
1756-ENZTR 1756 10/100 Mbps Ethemet ... Allen-Bradley Communication
1756-EN3TR 1756 10/100 Mbps Ethemet ...  Allen-Bradley Communication
1756-ENET 1756 10/100 Mbps Ethemet ... Allen-Bradley Communication
1756-ENET 1756 Bthemet Communicatio...  Allen-Bradley Communication
1756-EWEB 1756 10/100 Mbps Ethemet Allen-Bradley Communication
1756-HSC 1756 High Speed Courter Allen-Bradley Specialty
1756-HYDO2 2 Ads Hydraulic Servo Allen-Bradley Mation
1756-1A16 16 Point 79V-132V AC Input Allen-Bradley Digital
1756-1A161 16 Point 79V-132V AC Isclate...  Allen-Bradley Digital
1756-1A32 32 Point 74V-132V AC Input Allen-Bradley Digital
1756-1A8D 8 Pairt 79V-132V AC Diagno...  Allen-Bradley Digital
1756-1B16 16 Point 10%-31.2V DC Input Allen-Bradley Digital
1756-1B16D 16 Point 10V-30V DC Diagno Allen-Bradley Digital
1756-B16l 16 Point 10V-30V DC Isclated... Allen-Bradley Digital
1756-B16ISCE 16 Channel Isolated 24V Inpu...  Allen-Bradley Digital
1756-B32 32 Point 10v-31.2V DC Input Allen-Bradley Digital -
124 of 124 Module Types Found
[ Clese on Create [ Create ] [ Close ] [ Help ]
3 Enter the necessary device properties (name, IP-address etc.) in the dialog box which is opened.
Figure 5-3: 2] New Module (=
EtherNet/IP 3 General® | Connection | Time Sync | Module Info I Internet Protocol | Part Configuration I Metwork. I RSMetwaor:
Bridge properties _ . .
Type: 1756-EM2TR 1756 104100 Mbps Ethernet Bridge. 2-Port, Twisted-Pair Media
endor, Allen-Bradley
Parent: Local Ethemet Address
MName: EIF_Bridge_BLEY (7 Private Metwork: 192.168.1.
Descrigtion: E @) IP Addiess, 168 1 112
o () Host Mame:
Module Definition
Rewvisian: 21
Electionic Keying: Compatible Madule
Connection: None
Time Sync Connection: None
Status: Creating ] I Cancel I [ Help
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Configuring the BL67-station

4 Open the context menu by right-clicking "Ethernet” and select "New Module" in order to add the
BL67-station to the network.

5 Open the entry "Generic Ethernet Module" to configure the station.

Figure 5-4:

. Select Module Type
Add Generic -
alog | Module Discov Favorites
Ethernet mod- o | v
ule Enter Search Text for Module Type... Show Filters ¥
Catalog Mumber Description Wendar Categqr
DataMan 8000 Series |D Reader Cognex Corporat... Comm
Drivelogee5730 Ethemet Port 10/100 Mbps Ethemet Port on DrivelLogix5730 Allen-Bradley Comm
E1 Plus Electronic Overoad Relay Communications Interfface Allen-Bradley Comm
E121 Aowserve 208Vac/240Vac/325Vde Reliance Blectric  DPlto
E141 Aowserve 400Vac/480Vac/650Vde Reliance Blectric  DPlto
E151 Aowserve 600Vac/810Vdc Reliance Electric  DPlto
EtherNet/IP SoftLogix5800 EtherNet/IP Allen-Bradley Comm
ETHERMET-BRIDGE Generic EtherNet/IP CIP Bridge Allen-Bradley Comm
ETHERMET-MODULE Generic Ethemet Module Allen-Bradley Comm|
ETHERNET-PANELVIEW EtherNet/IP Panelview Allen-Bradley HMI
ILX34-AENWG 1734 Wireless Ethemet Adapter, Twisted-Pair Media Prosoft Technol...  Comm
IND5&D Ethemet/IP Scale Teminal Mettler-Toledo Comm
IND780 Ethemet/IP Scale Teminal Mettler-Toledo Comm
In-Sight 1700 Series Vision System Cognex Corporat... Comm
In-Sight 3400 Series Vision System Cognex Corporat... Comm__
In-Sight 5000 Series Vision System Cognex Corporat...  Comm| = |
In-Sight Micro Series Vision System Cognex Comporat... Comm|__|
MDCOMM-ENET MDCOMM-ENET Reliance Blectric ~ MDI tc
PowerFlex 4 Class Multi-E Mutti Drive via 22-COMM-E Allen-Bradley Drive
PowerFlex 400-E AC Drive via 2Z2COMM-E Allen-Bradley Drive
PowerFlex 400P-E AC Drive via Z2ZCOMM-E Allen-Bradley Drive
PowerFlex 40-E AC Drive via 22COMM-E Allen-Bradley Drive
PowerFlex 40P-E AC Drive via 22-COMM-E Allen-Bradley Drive
4| 1 3
229 of 229 Module Types Found
[7] Close on Create [ Create I [ Close ] [ Help ]

6 Enter the necessary device information, like "Module name" and "Communication format" and

define the station’s IP-address and the connection parameters.

7 Inthe Assembly Instances 103 and 104, please enter the connection parameters of the station.

Flgure 3-5: New Module @
Conflgurlng the Type: ETHERNET-MODLILE Generic: Ethemet Module
BL67- Wendor: Allen-Bradley
. Parent: Local
station Name: BLE_GW_EN Cornection Parameters
Assembly
Description g Instance: Size:
Input 103 B =1 [22-hit)
= Output 104 I e
Carnm Eormatf| Data - INT - Corfigurators | 0 =| @
Address / Host Hame
@ P Address: | 192 0188 . 1 . 112
() Host Mame:
[¥] Open Module Properties oK. ] [ — ] [ Help
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

NOTE
ﬂ If the variable Assembly Instances 103 and 104 (see page 4-11) are used, the Connection
Parameters have to be set according to the actual station configuration.

This means:

The in- and output sizes have to match the sizes definitely required by the station.
This required in- and output size can be determined as follows:

Create a station report for the station using the TURCK DTMs for BLxx (see also Figure 5-6:
Eth-erNet/IP report (PLC configuration) (page 5-6))

OR

Read out the correct size of in- and output data via Assembly Class (0x04), Instance 0x67, Attr.
0x04 and Assembly Class (0x04), Instance 0x68, Attr. 0x04.

Figure 5-6:
EtherNet/IP
report (PLC
configuration)

A Data to enter
into assembly
instances in RS
Logix

1. EtherNet/IP report
1.1. Station description

Station address: 192.168.1.7

Adr./Slot Name TAG Descr. Data Size In Data Size Qut
Slet 0” BL67-GW-EN (>= VN 03-00) 192.168.1.7/BL67- Term0A 16 bit 16 bit

GW-EN (>= VN 03-

00)
Slot 1 BL67-8XSG-PD 01/BLE7-8XSG-PD  Term0B 8 bit 8 bit
Slet 2 BL67-8DI-PD 02/BL67-8DI-PD Term0C 8 bit 0 bit
Slet 3 BL67-2A0-| 03/BL67-2A0- Term0D 0 bit 32 bit
Slot 4 BL67-8D0O-0.5A-P 04/BL67-8D0O-0.5A- TermOE 0 bit 8 bit

P
Slot 5 BLBE7-4AI-V/I 05/BLE7-4Al-V/I TermOF 64 bit 0 bit
Slot 6 BL67-4DO-2A-P 06/BL67-4DO-2A-P  Term0G 0 bit 4 bit

Local I/O data incl. status/control 6 Words 5 Words

Total size for infout data rounded on full words 6 Words 5 Words

In the PLC Configuration software, the in - and output size entries for the assembly instances may be depicted in words (DATA -INT) or

even in double-words (DATA - DINT).

The I/0-PROFIBUS mapping results have thus te be converted into the respective data format.

PLC-configuration:
Values for Assembly Instance 103 (input data): 6 Words
Values for Assembly Instance 104 (output data): 5 Words

Note:

\A

If a module with a firmware < 1.9 is used, the variable Assembly Instances 103 and 104 are not supported. In this case, the Assembly
Instances 101 and 102 have to be used. The defined data width for each of these Instances is 128 words.

*For detailed information about the status word, please see online help. The control word is mapped into the process data, but has no

function for the standard EtherNet/IP gateways

It can only be used in the EtherNet/IP gateways with DeviceNet™-master (see online help).

8 In the "Connection" tab set the "Requested Packet Interval" (RPI) to 10 ms, which normally should
be the default setting. For BL67, the RPI should be set to 5 ms or higher.

Figure 5-7:

Set connection
options for the
gateway

5-6

| Module Properties Report: EIP_Bridge_BL67 (ETHERNET-MODULE1.1) =
Connection | Module Info
Requested Packet Interval [RF]. 10.0ms  [1.0-3200.0ms]
Inhibit Module
Major Fault On Controller IF Connection Fails while in Run Mode
/| Uge Unicast Connection over EtherMet/IP
Module Fault
Status: Oiffine Cancel Apply Help
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9 The station is now added to the project tree.

Figure 5-8:
Project tree with
stations

File Edit Miew Search Logic Communications Tools Window Help

T ERLLEE - 205 B VE QQ| sk -9

Offfine 1. F RN | Path: [ <none> ,“
No Forces : oK T
No Edis Energy Storage 4 [ S TRy 5

(R
Redundancy 4 4 » Favorites Add-On Safety Alarms. Bit TimeriC

(=3 Controller BLET_GW_EN_MP
|} Controller Tags
-3 Controller Fault Handler
[0 Power-Up Handler
E--E3 Tasks
-8 MainTask
L% MainProgram
nscheduled Programs / Phases
=3 Motion Groups
-7 Ungrouped Axes
(3 Add-On Instructions
=13 Data Types
O User-Defined
Ci Strings
- Add-On-Defined
=-Cgp Predefined
- Module-Defined
.21 Trends
=53 1o Configuration
-3 1756 Backplane, 1756-A10
*ffa [0]1756-L72 BLET_GW_EN_MP
-l [2]11756-EN2TR EIP_Bridge_BL67
E-25 Ethernet
[, N ETHERNET-MODULE B
i ] 1756-ENZTR EIP_Bridge_BL6T
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

5.2.2 Downloading the 1/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 5-9: e —— =
DO Wnload Of Download offine project 'BLE?_Gw_EN_MP" ta the contraller.
the Conflgura- ' - Connected Controller:
. Mame: BLE7_GW_EN_NF
tion Tope: 1756-L72/E ControlLogi#5572 Contraller
Path: AB_ETHIP-18192.168.1.241\Backplaneh0
Serial Number:  O01E0CC
Security: No Protection

3 DaNGER: Unespected hazardous motion of machinery may ocour,

Some devices maintain independent configuration settings that are
not Ioaded ta the device during the download of the contraller.

Werify these devices [dives, network devices, 3rd party products]
have been properly loaded befare placing the controller inta run mode.

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

[Duwmload] I Cancel I l Help J

3 If an error message is generated, warning, that the communication path can not be found, please
open the "Path" menu (see Figure 5-10:), select your controller and press "Set Project Path" (see

Figure 5-11:).

Fi gure 5-10: (@ RSLogix 5000 - BL67_GW_EN_MP [1756-L72 20.11] (=N EcR )
Communica- File Edit Wiew Search Logic Communications Tools Window Help
tion path BEHE & & ARG FEME Seloct a Languuage... - 9
Offline . T RUN E ’F-;: Path: |<none> - |
Mo Forces - ::DK
NoEdts Y= Eréelgy Storage - 4 »
Redundancy ll‘l < v [\ Favorites 4 AddOn £ Safely A Alarms A Bit_J_TmeriC
Controller Organizer ~ 31X ”
i B e Moo PIET oA PR AR i

Figure 5-11:

7| Select Recent Communications Path @
Communica- _
. Go Orline
tion path SLE7 G 4B_ETHIP-1! \Backplane\0
Upload..
Diownload
[7] Shows Oy Paths Matching S erial Number in Project Reset Path List I
Seral Mumber in Project: 0091E0CC Clear Project Path
Path in Project: <nonex .
4 |If the correct communication path is set, it is possible to download the configuration.
5-8
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5 Oncethel/O configuration is downloaded and the controller is in "Run” or "Remote Run" mode, the
I/O-data mapping of the BL67-stations is shown in the "Controller Tags":

Figure 5-12:

Controller Tags - BLET_GW_EN_MP(controller)

Controller Tags

Scope:  f BLET_GW_EN_| = Show: All Tags - T
Marne * | Shyle Data Type | Description
+ BLET_GW_EN_MP.C =od ABETHE..
—I BLE7_GW_EN_MP:l .1 AB:ETHE
— BLEY_GW_EM_MP:|.Data ..} |Decimal INT[E]
+ BLE?_Gw_EN_MP:I.Data[0] Decimal INT Status Wird
+ BLE7_GWw_EN_MP:1.Data[1] Decimal | INT Inputs Slot 1 und 2
+ BLE?_Gw_EN_MP:I.Data2] Decimal INT Inputs Slat 5, Word 0
+ BLE7_GWw!_EN_MP:1.Data[3] Decimal | INT Inputs Slat §_ward 1
+ BLEY_GWw _EM_MP:I.D ata[4] Decimal INT Inputs Slat 5, Word 2
+ BLE?_Gw_EN_MP:I.D ata[5] Decimal INT Inputs Slat 5, Word 3
—| BLE7_GW_EM_MP:0 .. ABETHE...
— BLE7_GWw_EN_MP:0.Data o} [Decimal | INT[E]
+ BLE7_GW_EN_MP:0 Data[0] Decimal | INT Cortrol Word
+ BLE? Gw_EN_MP:0.Data[l] Decimal | INT Outputs Slot 1
+ BLE7_GW_EN_MP:0 Data[?] Decimal | INT Outputs Slot 3, Ward 0
+ BLE?_GWw_EM_MP:0.Data[3] Decimal INT Outputs Slat 3, word 1
+ BLE?_Gw_EN_MP:0 Data[4] Decimal INT Outputs Slot 4 und Slot &

«J[» | Monitor Tags |{ Edit Tags /

mm

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

D300815 0215- BL67 multiprotocol
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

5.3 1/0 data mapping

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

The data mapping depends on process data mappings of the configured BL67-modules (see chapter 4,
Assembly Object (0x04), Mapping of process data (page 4-13) ff.).

The detailed station data mapping can be found in the EtherNet/IP-report, generated using the BLxx-
PACTware-DTM.

Figure 5-13:
EtherNet/IP-
reportwith data

mapping

1. EtherNet/IP report
1.1. Station description

Station address: 192.168.1.7

Adr./Slot Name TAG Descr. Data Size In Data Size Qut
Slot 0* BL67-GW-EN (>= VN 03-00) 192.168.1.7/BL67- TermOA 16 bit 16 bit

GW-EN (>= VN 03-

00)
Slot 1 BL67-8XSG-PD 01/BL67-8XSG-PD Term0B 8 bit 8 bit
Slot 2 BL67-8DI-PD 02/BL67-8DI-PD Term0C 8 bit 0 bit
Slot 3 BL67-2A0- 03/BLE7-2A0- Term0D 0 bit 32 bit
Slot 4 BL67-8DO-0.5A-P 04/BL67-8D0O-0.5A- TermQE 0 bit 8 bit

P
Slot 5 BL&7-4Al-V/l 05/BLE7-4Al-V/I TermOF 64 bit 0 bit
Slet6 BL67-4DO-2A-P 06/BL67-4DO-2A-P  Term0G 0 bit 4 bit

Local I/O data incl. status/control 6 Words 5 Words

Total size for in/out data rounded on full words 6 Words 5 Words

In the PLC Configuration software, the in - and output size entries for the assembly instances may be depicted in words (DATA -INT) or
even in double-words (DATA - DINT).
The 1/O-PROFIBUS mapping results have thus to be converted into the respective data format.

PLC-configuration:
Values for Assembly Instance 103 (input data): 6 Words
Values for Assembly Instance 104 (output data): 5 Words

Note:
If a medule with a firmware < 1.9 is used, the variable Assembly Instances 103 and 104 are not supported. In this case, the Assembly
Instances 101 and 102 have to be used. The defined data width for each of these Instances is 128 words

*For detailed information about the status word, please see online help. The contreol word is mapped inte the process data, but has no

function fer the standard EtherNet/IP gateways.
It can only be used in the EtherNet/IP gateways with DeviceNet™-master (see online help).

1.2. /0 map for input data

[ I Byte n+1 ] Byte n |

[ Bht %5 [ 4 | 1 | 1 | ™ [ i [ 9§ [ 8 | 7 | 6 | 5 [ & | 3 [ 2 [ 1 [ @ |
Word0* 0A15  0A14  O0A13  0A12  O0A11  O0A10  0AS 0AS 0A7 0A6 A5 0A4 0A3 0A2 0A1 0A0
Word1 0c7 0c 6 0cs 0c4 0c3 0c2 0c1 0C0 087 0B6 085 084 083 082 0B1 080
Word2 0F15  OF14  OF13  OF12  OF1  OF10  OF9 0F 8 0F 7 0F 6 0F5 0F 4 0F 3 0F 2 O0F 1 0F 0
Word3 0F31  OF30  O0F29  OF28  OF27  OF26  OF25  OF24  (OF23 OF22  OF21  OF20 OF19  OF18  OF17T  OF.16
Wordd OF47  (OF46  OF45  OF44  OF43  OF42  OF41  OF40  OF39  OF38  OF37 OF36 OF35  OF34  OF33  OF.32
Word5 0F63  OF62  OF61  OFG0  OF59  OF68  OF57  OF56  OF65  OF64  OF63  OF52  OF61  OF50  OF49  OF48

*For detailed information about the status word, please see online help. The control word is mapped into the process data, but has no
function fer the standard EtherNet/IP gateways.
It can only be used in the EtherNet/IP gateways with DeviceNet™-master (see online help).

Process input data: 6 Words

1.3. /0 map for output data

[ [ Byte n+1 [ en |

B | 5 [ @ [ i [ i | o [ w [ 8 [ 8 | 7 [ & | 5 [ 4 3 1 2 [ 1 [ o ]
Word0™ 0A 15 0A14 0A13 0A 12 0A11 0A 10 0A 8 0AB 0A7 0A6 0AS 0A 4 0A3 0A2 0A1 0AD
Word1 - - - - - - - - 087 0B6 0B5 084 0B3 0B.2 0B1 0B.0
Weord2 0D.15 0D.14 0D.13 0D.12 0D.11 0D.10 D9 0D.8 0.7 0D.6 0D5 04 0D.3 2 0DA 0D.0
Word3 0D.31 0D.30 0D.29 0D28 27 0D.26 0D25 0D.24 0D.23 0D.22 0D.21 0D.20 0D.19 0D.18 0DA7 0D.16
Word4 - - - - 0G3 0G2 0G.1 0G.0 0ET 0E6 0ES 0E4 0E3 0E2 0E1 0E0

*For detailed information about the status word, please see online help. The control word is mapped into the process data, but has no
function for the standard EtherNet/IP gateways.
It can only be used in the EtherNet/IP gateways with DeviceNet™-master (see online help).

Process output data: 5 Words
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For the example station, the mapping in RS Logix looks as follows:
Figure 5-14: Controller Tags - BL67_GW_EN_MP(controller) F=EcE|
Mapping of the Scope: [1BLE7_Gw_EN_I v Show: Al Tags - T
BL67 Statlon Mame zgle | Value * | Force Mask | Style Data Type | Description Constant i j‘
+ BLE7_Gw_EN_MPC [..-1 [..-1 AB:ETHE ] o
— BLE7_Gw!_EN_MP: {...} foocd) AB:ETHE ] E]
— BLE7_Gw_EN_MP:l.Data ) {...] Decimal | INTE] £
z
-+ BLE7_GW_EN_MP.L.Datal0] 0 Decimal | INT Status Ward &
-+ BLE7_GW_EN_MP.L.Datall] 0 Decimal | INT Inputz Siot 1 und 2
+/ BLE7_Gw_EN_MP.Data[2] 25 Decimal | INT Inputs Slot 5. Ward D
+ BLEZ_G'w_EN_MP:1.Data[3] 29 Decimal INT Inputs Slot 5, YwWord 1
+ BLE7_GWw_EN_MP:L.Datafd] 23 Decimal | INT Inputs Slot 5, word 2
+ BLE7_GW_EN_MP:L.Data[E] 26 Decimal | INT Inputs Slot 5, Word 3 E
— BLE7_Gw_EN_MP:O [...1 [...1 AB:ETHE ]
— BLE?_Gw_EN_MP:0.Data foool) {...} |Decimal IMT[5]
+ BLE7_Gw_EN_MP.0.Data(0] o Desimal | INT Cantrol Word
-+ BLE7_GW_EN_MP.0.Data[1] 0 Decimal | INT Dutputs Slat 1
-+ BLE7_GW_EN_MP.0.Dalal2] 0 Decimal | INT Dutputs Siot 3, Word 0
+/ BLE7_Gw!_EN_MP-0.Data[3] [} Decimal | INT Dutputs Slot 3, Word 1
+ BLE?_Gw_EN_MF:0.Data[4] a Decimal INT Outputs Slat 4 und Slot B -
4] » | Monitor Tags { Edit Tags f ||« m *
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

54 Process data access

5.4.1 Setting outputs
Example:

In order to set outputs "0" and "1" at slot 6 of the station (BL67-4DO-2A-P, see example station), bit 0
and bit 1 in data word 4 (BL67_GW_EN:I.Data [4]) have to be set (see above Figure 5-11:1/0 data
mapping (page 5-10)).

Figure 5-15:

. @ Controller Tags - BL67_MP{controller) |E||E\EI
Settmg outputs Scope: [l BLET_MP - Show Al Tags - T -
at BL67—4DO_ Narne =3lo | Walue €| Force Mask. | Style Crata Type = ﬁ)
2A-P — BLG7_GW_EN_MP.C Ly ! ABETHERNET_MODULECO || |

+ BLE7_G'W_EN_MP:C.Data fmteil fo-.} [Hen SINT[400] é
— BLE7_GWw_EN_MP: {oenl Lewsl ABETHERNET_MODULE_IN 3
— BLET_GW_EN_MF:L.Data ek f---} |Decimal | IMTIE] &
+- BLE7_GW_EN_MP-| Data[0] 0 Decimal [ INT
+ BLE7_Gw _EM_MP:1.Data1] 128 Decimal INT
"+ BLE7_GWw_EN_MF:l.Data[2] 27 Decimal | INT
+ BLE7_GW_EN_MP:l.Data[3] 29 Decimal [ IMT
+ BLE7_G'w_EN_MP:l.Data[4] 23 Decimal | INT
I+ BLE7_G'wW_EN_MP: Data[s] 27 Decimal | IMT
— BLE7 Gw_EN_MP:0 Lt ok ABETHERMET_MODULE_IN..| |=
— BLE7_GW_EM_MP:0.Data Ty [eeo} |Hex IMT[5]
+ BLE?_GWw_EM_MP:0.Data[0] 160000 Hex INT
+ BLE7_Bw_EN_MP:0.Data[1] 1640000 Hex INT
I+ BLEZ_GW_EM_MP:0.Data[2] 1640000 Hex INT
+BLE?_G'w_EN_MP:0.D ata[3] 1640000 Hex INT
+ BLG7_GW_EN_MP:0.Data4] - 1640300 Hex IMT
7| 6|5|[aj3|[2|1]|0
7-0|ojoflolojo|ololg
15-8| 0/ afafo[afof2]1]f
4|[» | Monitor Tags £ Edit Tags / |RAl m | v
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5.4.2 Example program
Figure 5-16:
E Xga mp le B MainProgram - MainRoutine E=n[Een )
program (5 BREE [ e e | LU NN WK PR W ®
DO+ -
0 Add 1
Source A Counter
-20551 #|
Source B 1
Dest Counter
-20551 #|
Input 0, slot1
*Reset
BLE7_GW_EN_MP:1Data[1].11 MOV
1 3 F Move —
Source Counter
-20551 €
Dest BLET_GW_EN_MP:0.Data[4]
-20551 € =
Input 0, slot1
xReset
BLET_GW_EN_MP:|.Data[1].11 MOV-
2 m | | Move —
Source 0
Dest Counter
-20551 &
(End)
MainRoutine
ainProgram

1 The counter counts up.

2 The counter value is mapped to the outputs of the two digital output modules in the station (slot 4

and slot 6).
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Application example: BL67-GW-EN with EtherNet/IP (Allen Bradley)

3 The counter is set to "0" by setting the variable "xReset" (BOOL) to "1".
"xReset" has been defined and mapped to Bit BL67_E_GW_EN:l.Data[1].11 by building an Aliasin the

Main Program.

Figure 5-17:
Definition and
mapping of
XReset

&' RSLogix 5000 - BLET_GW_EN_MP [1756-L72 20.12]*

File Edit View Search Leogic Communications

g=EE &

Tools

Window Help

Select 3 Language...

- &% 5

Rem Run A2 ™ Runhode | Fath: | AB_ETHIF-1\182 168 1.241'B ackplansD '|
Mo Forces » I Controller OK.
. 7 Erergy Storage OK
Mo Edits Igv .”l;erug'y( crade J
Redundancy <« v foAlarms A Bit A InputiOutput £ Timer/Counter &£ Compare A Compute/lath A Moveil
Controller Organizer ~ X |
C Tags - BL6T_GW_EN_MP(controller)
=-£3 Controller BLET_GW_EN_MP
] Controller Tags Scope: | i BLE7_GW_EN_| : Show All Tags
; [Z3 Controller Fault Handler Warm 0 BLET_Gw_EN_MP I =12 [ s For ™
*.[J Power-Up Handler B TR
-3 Tasks T
= qupment Phases
+ Bl L add-0On Instryctions |
Ed
Program Tags - MainProgram \
Scope: Ci,MainPngram »  Show All Tags -
Hame =8| | Alias For | Base Tag | Data Tyhe | Drescription | Extemal Access Constant
T r T r
+- Counter — a O
Tag P - xReset | =
+- Dutputs_Slatd @ grrop = @e =
+ sReset BLET_G | General | - O
> =]
Name: «Reset
Description: e
Type Alias
AMizsFor  [BLE7_GW_EN_MPiDaw[ll
Data Type: | T : Showe Al Tags -
Soops | | Name ::\l Data Type -
- BLET_GW_EN_WP:1.Data[0] INT
Extemal BL67_GW_EN_WP:Data[1] | INT o
Acoess B [ol1][2]3]4[s]6]7] NT
Styfe: [[8 e e o e|=]r=]s] INT |
i BLE7_GW_E| ced: ¥ INT 3
Consiart | BLS7_GW_E| INT Used: " T
E F-BL67_GW_EN_WMA Description: ABETHERNE... [—
Counter Ir;{pu;tﬂ, slotl INT
Outouts Siots e T %
C
Program
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5.5 Activating QuickConnect

The QuickConnect-function of the BL67-stations is activated via:

Configuration Assembly,
byte 9, bit 1.

Figure 5-18:

# | Controller Tags - FGEN{controller)

Acti Vatmg the Scope: | [0 BLE7_GW_EN_| : Show... | Show Al
QuickConnect- Name & | Vale e|FoceMask €[Stk | Data Type \i‘
funCtion ||+ Counter ] Decimnal INT
| = 10mesC [T [T ABETHERNET ...
— |OMBA.C Data [...} ...} Hex SINT[400]
| +|0MBS:C.Datal0] 16400 Hen SINT
| +10MEB.C.Datal1] L6400 Hen SINT
H + |OMBS:C.Data[2] L6400 Hex SINT
B + |0MES.C Datal3] L6400 Hex SINT
| +|0MBS.C.Datal4] 16400 Hen SINT
| + |0MBB:C.Datal5] L6400 Hen SINT
H + |0MESC Datal] 16400 Hex SINT
| +|0MBS.C.Datal7] 16400 Hen SINT
+ 10MBB.C.0ala[E] L6400 Hex SINT
+ |0MBB:C.Datald] [~ 16401]| Hen SINT
| + |DMBS.C.Datal10] 16400 Hen SINT
| +10MEB.C.Datal11] L6400 Hen SINT
H + |OMBS:C.Data[12] L6400 Hex SINT
B + |0MES.C Datal13] L6400 Hex SINT
| +|D0MBB.C.Datal14] 16400 Hen SINT
4+ INMART Natalla] 16400 Hex SINT -
I[E\Mun'rlur Tags /\Ed\l Tags / 4 ‘ j_‘

NOTE
ﬂ Further information about QuickConnect can also be found in chapter 4, QuickConnect in
BL67 (page 4-4).
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Implementation of Modbus TCP

6.1

6-2

Common Modbus description

NOTE

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

TECHNICAL BASICS

Modbus is an application layer 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).

Itis currently implemented using:

- TCP/IP over Ethernet. (that is used for the TBEN-L modules and described in the following)

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

— Modbus PLUS, a high speed token passing network.

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

Modbus Application Layer

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

TECHNICAL BASICS

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

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

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.

MODBUS TCP/IP ADU

MBAP Header Function code Data

L 4

il
-

PDU

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.

Client Server

Initiate request

Function cude| Data request | \
Perform the action

!/__ﬂ__———"/ Initiate the response

|Fun|:tiun code | Data response

Receive the response |
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Implementation of Modbus TCP

If an error related to the Modbus function requested occurs, the field contains an exception
code that the server application can use to determine the next action to be taken.

Client Server

Initiate request

Function cude| Data reguest | \
error detected in action

//_/ Initiate error

] | Exception function code[Exception code

Receive the response

Data model

The data model distinguishes four basic data types:

Table 6-1: Data Type Object type Access Comment
Data types for - - ) )
Discrete Inputs bit Read This type of data can be provided by an 1/O system.
Modbus
Coils bit Read-Write This type of data can be alterable by an application pro-
gram.
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 pro-
Registers (word) gram.
TECHNICAL BASICS

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

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

Access to these data is done via defined access-addresses (see Modbus registers (page 6-7)).
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The example below shows the data structure in a device with digital and analog in- and outputs.

BL67 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 6-1:
Picture of the data ity
data memory
memory of the
BL67 modules packed
input
data
Modbus Function
analog request Code
packed | lechnolony = [anain *  ReadRegister FC 4
zutput _ technalogy ‘\ - -
ata digital outputs ‘[L anelog Wirite Register FC&
Cantral, diggital outputs
gt_atus, ““|‘|‘“H““ ReadRegister FC 4
jagn.-
N, Wirite Register FC&
Read Bits/Coils FC1
YWrite Bits/Coils FC &
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6.2 Implemented Modbus functions

The BL67-gateways for Modbus TCP support the following functions for accessing process data, param-
eters, diagnostics and other services.

Table 6-2: Function codes
Implemented
functions 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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6.3 Modbus registers
NOTE
The following table page 6-9 shows the register mapping for the different Modbus address-
ing methods.
Table 6-3: Address Access A Description
Modbus registers  (hex.)
of the module
A ro=read only
rw = read/write
0x0000 - 0xX01FF ro Packed process data of inputs (process data length of mod-
ules — siehe Table 6-5: Data width of the I/O-modules)
0x0800 - 0xX09FF rw Packed process data of output (process data length of mod-
ules — siehe Table 6-5: Data width of the I/O-modules)
0x1000 - 0x1006 ro Gateway identifier
0x100C ro Gateway status (see Table 6-6:, Register 100Ch: Gateway sta-
tus (page 6-14))
0x1010 ro Process image length in bit for the intelligent output mod-
ules
0x1011 ro Processimage length in bit for the intelligent input modules
0x1012 ro Process image length in bit for the digital output modules
0x1013 ro Process image length in bit for the digital input modules
0x1017 ro Register-mapping revision (always 1, if not, mapping is
incompatible with this description)
0x1018-0x101A ro Group diagnostics of I/0-modules 0 to 32 (1 bit per /0 mod-
ule)
0x1020 ro Watchdog, actual time [ms]
0x1120 rw Watchdog predefined time [ms] (default: 0), see also Output
module behavior in case of an error (page 6-19))
0x1121 rw Watchdog reset register
0x1130 rw Modbus connection mode register, page 6-15
0x1131 rw Modbus connection timeout in sec. (Def.: 0 = never), page
6-15
0x113C-0x113D rw Modbus parameter restore
(reset of parameters to default values), page 6-15
0x113E-0x113F rw Modbus parameter save

(permanent storing of parameters), page 6-15
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Table 6-3:
Modbus registers
of the module

A ro=read only
rw = read/write

Address Access A Description

(hex.)

0x1140 rw Deactivate protocol
Deactivates explicitly the selected Ethernet-protocol:
0 = EtherNet/IP
1 =Modbus TCP
2 = PROFINET
15 = web server

0x1141 ro Active protocol 0
= EtherNet/IP
1 =Modbus TCP
2 = PROFINET
15 = web server

0x2000 - 0x207F rw Service object, request area page 6-16

0x2080 - 0x20FF ro Service object, response area page 6-16

0x2400 ro System voltage Ugys [MV]

0x2401 ro Load voltage U, [mV]

0x2405 ro Load current I, [mA]

0x27FE ro No. of entries in actual module list

0x27FF rw No. of entries in reference module list

0x2800 - 0x2840 rw Reference-module-list (max. 32 modules per station x 2
registers for module-ID)

0x2A00 - 0x2A40 ro Actual module-list (max. 32 modules per station X 2 regis-
ters for module-ID)

0x8000 - 0x8400 ro Process data inputs (max. 32 modules per station x 32 regis-
ters for module-ID)

0x9000 - 0x9400 rw Process data outputs (max. 32 modules per station x 32
registers for module-ID)

0xA000 - 0xA400 ro Diagnostics (max. 32 modules per station x 32 registers for
module-ID)

0xB000 - 0xB400 rw Parameters (max. 32 modules per station x 32 registers for

module-ID)

6-8
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The following table shows the register mapping for the different Modbus addressing methods

Table 6-4: Description Hex Decimal 5-digit Modicon
Mapping of BL67-
GW-EN Modbus
registers (holding
registers)
Packed input data 0x0000 - 0-511 40001 - 400001 -
OxO0TFF 40512 400512
Packed output data 0x0800 - 2048 - 2549 42049 - 402049 -
O0x09FF 42560 402560
Gateway identifier 0x1000 - 4096-4102 44097 - 404097 -
0x1006 44103 404103
Gateway status 0x100C 4108 44109 404109
Process image length in bit for the intelligent  0x1010 4112 44113 404113
output modules
Process image length in bit for the intelligent  0x1011 4113 44114 404114
input modules
Process image length in bit for the digital out- 0x1012 4114 44115 404115
put modules
Process image length in bit for the digital 0x1013 4115 44116 404116
input modules
Register mapping revision 0x1017 4119 44120 404120
Group diagnostics of I/0-modules 0 to 32 0x1018 - 4120-4122 44121 - 404121 -
(1 bit per I/0-module) 0x101B 44123 404123
Watchdog, actual time 0x1020 4128 44129 404129
Watchdog, predefined time 0x1120 4384 44385 404385
Watchdog reset register 0x1121 4385 44386 404386
Modbus connection mode register 0x1130 4400 44401 404401
Modbus Connection Timeout 0x1131 4401 44402 404402
in seconds
Modbus parameter restore 0x113C- 4412 - 44413 - 404413 -
0x113D 4413 44414 404414
Modbus parameter save 0x113E - 4414 - 44415 - 404415 -
0x113F 4415 44416 404416
Deactivate protocol 0x1140 4416 44417 404417
Active protocol 0x1141 4417 44418 404418
Service object, request area 0x2000 - 8192 - 48193 - 408193 -
0x207F 8319 48320 408320
Service object, response area 0x2080 - 8320- 48321 - 408321 -
0x20FF 8447 48448 408448
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Table 6-4: Description Hex Decimal 5-digit Modicon

Mapping of BL67-

GW-EN Modbus

registers (holding

registers)
System voltage Uc,c [MV] 0x2400 9216 49217 409217
Load voltage U, [mV] 0x2401 9217 49218 409218
Load current | [mA] 0x2405 9221 49222 409222
No. of entries in actual module list 0x27FE 10238 - 410239
No. of entries in reference module list 0x27FF 10239 - 410240
Reference-module-list (max. 32 modules per  0x2800 - 10240 - - 410241 -
station x 2 registers for module-ID) 0x2840 10304 410305
Actual module list 0%x2A00 - 10752 - - 410753 -
(max. 32 modules per station x 2 registers for  0x2A20 10784 410785
module-ID)

Slot related address assignment

Process data inputs (max. 32 modules per 0x8000 -

station x 32 registers for module-ID) 0x8400
Slot 1 0x8000 32768 - 432769
Slot 2 0x8020 32800 - 432801
Slot 3 0x8040 32832 - 432833
Slot 32 0x83E0 33760 433761

Process data outputs (max. 32 modules per 0x9000 -

station x 32 registers for module-ID) 0x9400
Slot 1 0x9000 32768 - 432769
Slot 2 0x9020 32800 - 432801
Slot 3 0x9040 32832 - 432833
Slot 32 0x93E0 33760 433761

Diagnostics (max. 32 modules per station x 32 0xA000 -

registers for module-ID) 0xA400
Slot 1 0xA000 40960 - 440961
Slot 2 0xA020 40992 - 440993
Slot 3 0xA040 41034 - 441035
Slot 32 0xA3EOQ 41952 441953
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Table 6-4: Description Hex Decimal 5-digit Modicon
Mapping of BL67-
GW-EN Modbus
registers (holding
registers)
Parameters (max. 32 modules per station X 32 0xB000 -
registers for module-ID) 0xB400
Slot 1 0xB000 45056 - 445057
Slot 2 0xB020 45088 - 445089
Slot 3 0xB040 45120 - 445121
Slot 32 0xB3EO0 46048 446049

6.3.1  Structure of the packed in-/output process data

In order to assure a largely efficient access to the process data of a station, the module data are consis-
tently packed and mapped to a coherent register area.

The I/0O-modules are divided into digital and intelligent modules (analog modules, serial interfaces).
Both module types are mapped in separate register ranges.

The data mapping always starts with the mapping of the intelligent modules. Each module occupies as
many Modbus registers as necessary, depending on it's data width. At least one register is occupied. A
RS232-module, for example, occupies 4 consecutive registers (8 bytes) in the input and in the output
area.

The data byte arrangement is done according to the physical order in the station, from the left to the
right.

The data of the intelligent modules are followed by the data of the digital modules, also structured
according to their physical appearance in the station. The Modbus registers for the digital data are filled
up to 16 bit. This means on the one hand that one Modbus register can contain data of different digital
modules and on the other hand that the data of one digital module can be distributed over multiple
registers. Bit 0 of a digital module is thus not necessarily located on a word limit.

NOTE
ﬂ An example in chapter 7, page 7-16ff. describes the data mapping.

Additionally, the software I/O-ASSISTANT offers the possibility to create a mapping table for
every station.

Packed input process data

Input register area 0000h to 01FFh

0000h 01FFh
Intelligent modules, Digital status/ free
input data Input modules Diagnostics
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NOTE

Independent of the I/0O-configuration, an access to all 512 registers is always possible. Regis-
ters that are not used send "0".

Status/diagnosis
The area "status/diagnosis" comprises a maximum of 9 registers.
The first register contains a common gateway-/station-status.

The following registers (max. 8) contain a group diagnostic bit for each I/0-module which shows
whether a diagnostic message is pending for the relevant module or not.

Status/diagnosis
n + 0000h n + 0008h
Gateway status group diagnosis I/0-modules 0...127

(reg. 100Ch) (registers 1018h to 101Fh)

Packed output process data
Output register area 0800h to 09FFh

0800h 09FFh
Intelligent modules, Digital free
output data output modules

NOTE
ﬂ Independent of the I/O-configuration, an access to all 512 registers is always possible.
Registers that are not used send "0" answering a read access, write accesses are ignored.
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The following table shows the data width of the BL67-I/0-modules within the Modbus register area and
the type of data alignment.

Table 6-5: Module Process input Process output Alignment
Data width of the
I/O-modules - Digital inputs
BL67-4DI-x 4 Bit - bit by bit
BL67-8DI-x 8 Bit - bit by bit
BL67-16DI-x 16 Bit - bit by bit
- Digital outputs
BL67-4DO-x - 4 Bit bit by bit
BL67-8DO-x - 8 Bit bit by bit
BL67-16DO-x - 16 Bit bit by bit
- Analog inputs
BL67-2Al-x 2 words word by word
BL67-4Al-x 4 words word by word
- Analog outputs
BL67-2A0-x 2 words word by word
BL67-4A0-x 4 words word by word
- Digital combi modules
BL67-4DI4DO-PD 4 Bit 4 Bit bit by bit
BL67-8XSG-P(D) 8 Bit 8 Bit bit by bit
- Analog combi modules
BL67-2AI12A0-V/I 2 words 2 words word by word
BL67-4AI4A0-V/I 4 words 4 words word by word
- Technology modules
BL67-1RSxXxx 4 words 4 words word by word
BL67-1SSI 4 words 4 words word by word
BL67-1CVI 4 words 4 words word by word
BL67-1CNT/ENC 6 words 4 words word by word
BL67-2RFID-x 12 words 12 words word by word
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6.3.2 Register 100Ch: "Gateway status"

This register contains a general gateway/ station status.

Table 6-6: Bit Name Description
Register 100Ch:
Gateway status ~ gateway
15 I/0 Controller Error The communication controller for the 1/0-system is defective.
14 Force Mode Active The Force Mode is activated, which means, the actual output val-
Error ues may no match the ones defined and sent by the field bus.
13 reserved -
12 Modbus Wdog Error A timeout occurred in the Modbus-communication.
Module bus
11 I/0 Cfg Modified The I/0O-configuration has be changed and is no longer compatible.
Error
10 I/0 Communication No Communication on the module bus.
Lost error

Voltage errors

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

8 V, too high System supply voltage too high (> 30V DC).

7 Vg too low Load voltage too low (< 18 V DQ).

6 V, too high Load voltage too high (> 30 V DCQ).

5 ls,s too high Overload of the system voltage supply.

4 reserved -

Warnings

3 I/0 Cfg Modified The station configuration has changed.
Warning

0 I/0 Diags Active At least one I/O-module sends active diagnosis.
Warning
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6.3.3 Register 1130h: "Modbus connection mode"

This register defines the behavior of the Modbus connections:

Table 6-7: Bit Name Description
Register 1130h:
Modbus connec- 15t0 2 reserved
tion mode . . .
1 MB_ImmediateWritePermission

- 0: With the first write access, a write authorization for the respective Modbus-con-
nection is requested. If this request fails, an exception response with exception-code
01his 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.

6.3.4 Register 1131h: "Modbus Connection Timeout"

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

6.3.5 Register 0x113C and 0x113D: "Restore Modbus-Connection-Parameters"

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

For this purpose, write 0x6C6F to register 0x113E. 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.

6.3.6 Register 0x113E and 0x113F: "Save Modbus-Connection-Parameters"

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

For this purpose, write 0x7361 to 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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The Service Object

The service-object is used to execute one-time or acyclic services. It is an acknowledge service which
may serve, for example, to parameterize an 1/0-module.

2000h 2080h 20FFh

Service request area Service-response-area

The service request area allows write access, the service response area only read access.

Service request area

2000h 2001h 2002h 2003h 2004h 2005h 207Fh
Service reserved Service Index/addr  Data-Reg- optional data
number code Count (0...122 registers)

The register service no. in the request area can contain a user defined value which is deleted after the
execution of the service.

The register service code specifies which service is requested.
The register index/addr is optional and the meaning depends on the particular service.

The register data-reg-count contains, depending on the service, the number (0 to 122) of the trans-
ferred or of the requested data registers.

Depending on the service, the optional data area can contain additional parameters and/or other
data to be written.

Service-response-area

2080h 2081h 2082h 2083h 2084h 2085h 20FFh
Service result Service Index/addr  Data-Reg- optional data
number code Count (0...122 registers)

After the execution of a request, the registers service-no., service code and index/addr in the
response area contain a copy of the values in the request area.

NOTE

ﬂ The service no. is thus used for a simple handshake on the application level. The application
increases the service no. with every request. The service is blocked, until the service number
in the request area matches the service number in the response area.

The register result shows whether the execution was successful or not.
The register data-reg-count contains the number of data registers (0 to 122).

The optional data area can contain, depending on the service, the requested data.

D300815 0215- BL67 multiprotocol



The Service Object

Supported service numbers:

TUNnRCEK

Industrial
Automation

Table 6-8:
Supported service
numbers

Service code Meaning

0x0000 no function

0x0003 indirect reading of registers
0x0010 indirect writing of registers

A service request may have the following results:

Table 6-9:
results of the ser-
vice request

Service code

0x0000 error free execution of service
OxFFFE Service parameters incorrect/inconsistent
OxFFFF Service code unknown

NOTE

The services "indirect reading of registers" and "indirect writing of registers" offer an addi-
tional possibility to access any Modbus register.

Current Modbus-masters support only a limited number of register-areas that can be read or
written during the communication with a Modbus-server. These areas can not be changed

during operation.

In this case, the services mentioned above enables non-cyclic access to registers.

Indirect reading of registers

1 to 122 (Param. Count) Modbus-registers are read, starting with address x (Addr).

Service request

2000h 2001h 2002h 2003h 2004h 2005h 207Fh
Service 0x0000 0x0003 Addr Count no meaning
number
Service response
2080h 2081h 2082h 2083h 2084h 2085h 20FFh
Service result 0x0003 Addr Count register contents
number
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Indirect writing of registers

1 to 122 (Param. Count) Modbus-registers are read, starting with address Addr.)

Service request

2000h 2001h 2002h 2003h 2004h 2005h 207Fh
Service 0x0000 0x0010 Addr Count register contents
number
Service response
2080h 2081h 2082h 2083h 2084h 2085h 20FFh
Service result 0x0010 Addr Count no meaning
number

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/O data are stored following the variable in- and out-
put data area of the intelligent modules, which means they are stored with a variable offset,

depending on the station’s I/0-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 area

All digital inputs are stored in this area (offset "0").

Mapping: coil area

All digital outputs are stored in this area (offset "0").
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6.6 Output module behavior in case of an error

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 6-7):

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

watchdog > 0 ms
— outputs switch to 0 after the watchdog-time has run out.

NOTE

ﬂ Please observe that the change of the watchdog-time has to be stored using the "save"-
command (see Register 0x113E and 0x113F: "Save Modbus-Connection-Parameters" (page
6-15)).

NOTE
ﬂ 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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7 Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

7.1 Used hard-/software 2
7.1.1 Hardware
7.1.2 Software 2
7.2 Network configuration 3
7.3 Programming with CODESYS 4
7.3.1 Predefined feature sets 4
7.3.2 Creating a new project 5
733 Defining the communication settings 7
- Define a gateway 7
- Setting the communication path 8
734 Adding the Ethernet Adapter 9
735 Adding the Modbus master 10
73.6 Adding a Modbus TCP slave 11
737 Programming (example program) 13
- Small example program 13
7.3.8 CODESYS: Global variables 14
- Global variable list 14
7.3.9 Modbus channels 15
- Modbus data mapping 16
- Setting the Modbus-channels (examples) and data mapping 18
7.3.10 Building, login and start 27
7.3.11 Reading out the process data 29
7.3.12 Diagnosis evaluation 30
- Evaluation of the Status Word of the BL67-Station (%IW1) 30
- Evaluation on the group diagnosis 31
- Evaluation of the module diagnosis information 33
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7.1 Used hard-/software

7.1.1  Hardware
BL67-GW-EN (> VN 03-00, IP: 192.168.1.112)
— Slot 1: BL67-8XSG-PD
- Slot 2: BL67-8DI-PD
- Slot 3: BL67-2A0-I
- Slot 4: BL67-8D0O-0.5A-P
- Slot 5: BL67-4Al-V/I
- Slot 6: BL67-4DO-2A-P

7.1.2 Software
CODESYS 3.4, SP3, Patch 1

PLC:
CODESYS Control Win V3 (3.4.3.10)
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7.2 Network configuration

BL67-stations are delivered in the address-mode "PGM-DHCP" and can
be reached using IP-address 192.168.1.254.

NOTE
ﬂ In order to build up the communication between the BL67-gateway and a PC or a network
interface card, both devices have to be hosts in the same network.

To achieve this, you have either
to adapt the gateway's IP-address via BootP, DHCP in order to integrate the device into your own
network (detailed information about the different methods of
address assignment can be found under Address assignment, page 3-17).
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 12-2).
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7.3 Programming with CODESYS
Open CODESYS via "Start — All programs — 3S CODESYS — CODESYS — CODESYSV 34"
7.3.1 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 7-1: % CoDesys ===l
Predefined fea- Hle Edt View Projct Bud Onine Debug Toos Window Help
ture sets R EHIS o o % BRRXIM%IR G $G ) ml(=52°=23 |9
Devices > 0 X
=]
Options
crc Edtor
Q CoDeSys 2.3 converter
‘@ Dedlaration editor Smart Coding i
Device editor [[] Show system symbols
[f] FBD, LD and 1L edito
% FDT Options
T Flease select a feature setthat best fits your needs:
“ International Setting Standard -
ﬂ Libraries Description:
[Z Load and Save Recommended for the majority of users. Some rarely used features
@ SFe are sru_-'ltched off, and the user interface is adapted for most effective
[£] sFC editor S
5} smartCoding
& Source Control -
= Syntax Highlighting Wescription.}
Text editor —T—
Visualization |
[ Predefined feature sets... ]
) POLs |38 Devices |
Current user: (nobody)
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7.3.2 Creating a new project

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

Figure 7-2:

New project [Fie | Edit View Project Buid Onine Debug Toos Window Help

[ NewProict s et s 2 A A% 16 |- (I 108 0%, ml(=522=023 |9

[ OpenProject... Ctrl+0
Close Project

Save Project Cirl45
Save Project As...
Project Archive 3
Source upload...
Source download...

Print...

B b

Page Setup...
Recent projects 3

Exit Alt4F4

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

Figure 7-3:
Standard proj' Categories: Templates:

ect | ® @ - ‘.

A project ining one device, one tion, and an empty i tion for PLC_PRG

Name: BL&7_GW _MP

Location:  C:WUsers\scheuech\Documents - E]
e
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3 Select the PLC used in the project.
In this example, the CODESYS Control Win V3 is used.

4 Please define also your preferred programming language.
In this example structured text is used.

Figure 7-4: Standard Project ==
Se/ecting the You are about to create a new standard project. This wizard will create the following
CODESYS - objects within this project:
§ a
f - One programmable device as specified below
ContrO/ Win V3 - Aprogram PLC_PRG in thelanguage specified below
- A cyclic task which calls PLC_PRG every 20 milliseconds
- A reference to the newest version of the Standard library currently installed.
Device: [CoDeSys Control Win V3 (35 - Smart Software Solutions GmbH) V]
PLC_PRG in: [Structured Text (5T) -
0K ] [ Cancel ]
5 The new project is created.
6 In CODESYS, the project tree is build up as follows:
Figure 7-5: ® BLG67_GW_MP.praject - CoDeSys
Pl’OjeCt tree File Edit View Project Build Orline Debug Tools Window Help
S~ #h 2 i -
Devices > 0 X
=5 BLé7 GW P (=]
= m Device (CoDeSys Control Winv'3)
=Bl pLCLogic
=L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
& MainTask
NOTE
If the window "devices" should not be displayed, it can be activated via "View — Devices".
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Double-clicking the "Device (CODESYS Control Win V3)" opens the corresponding editors.

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

Define a gateway

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 7-6:
Communica-
tion settings

# BL67_GW_MP.project* - CoDeSys o=
File Edit View Project Build Online Debug Tools Window Help
an 5| 0
@ H S AT RATNERRATE AT -
Devices * X |7 pevice hild
=G BLET GW P - g
= gi Device (CoDeSys Cantral WinV3) Communication Settings ‘Apphatcns |F|\es |Log |PLC settings IPLC shell IUsers and Groups | Access Rights |smms | iy 3
= PLCLogic
=0 N a e —_— Select the network path to the controller:
=-{} Application -
- Set active
m Library Manager m”"‘\
PLC_PRG (PRG) \-
[T \>
Task Configuration
gateway...
£ MainTask /
o/ Gateway @
Name: \ ety
Driver: TCP/IP hd
[ \ l Filter :
Sorting order :
Param.. Value
IP-A... localhost
Port 1217
- x
oK Cancel * | € 0error(s) | ® 0 warning(s) | @ 0 messaga(s)|
Object Paosition
[

D POUs | 3 Devices

Precompile: % 0K

Current user: {nobody)

D300815 0215- BL67 multiprotocol



Application example: BL67-GW-EN with Modbus TCP (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 7-7:
Setting the com-
munication
path

7-8

® BLGT_GW_MP.project* - CoDeSys =N =R
File Edit ‘iew Project Buld Orlne Debug Tools Window Help
aa el
S = X | 8] M ¥4 | 0
Devices ~ 3 X m Device - X
=E BLET GW MP = - .
=[] Devics (CoDesys Contrel Winv3) Commurication Settings | Appiications | Files [ Log [ PLC settings | PLC shell | Users and Groups | Access Rights [ status [z«
= PLC Logic
@l] . d Select the network path to the controller:
=7 Application Gate 1 ;
ateway-: - e ——
m Library Manager ¥ Set active path
PLC_PRG (PRG) #e|Gateway-1 Node Name:
Gateway-1
= @ Task Configuration e Add gateway...
@ MainTask Driver:
|[TcP/P Add device. ..
IP-
localhost
por =
1217
® BL67_GW_MP.project” - CoDeSys =N R~
File Edit View Project Buld Online Debug Tools Window Help
ar ;
B =] w | &k e i - =
Devices - 3 X ﬂi Device - X
=gl BLE7 GW MP
= m Device (CoDeSys Control WinVi3) Communication Settings |Apphl3tons | Files | LogA'PLC settings | PLC shell IUsers and Groups IAccess Rights ISiahJs | i A3
= PLCL
@l] y sar Select the network path to the con ]
"0 prteen oy 0107
ateway- L 3
m Library Manager v Setactive pa
PLC_PRG (PRG) = g Gateway-1
= & Task configuraton [ Tscreuernewz [aoo1.0703] Add gateway. .
£ MainTask
Add device...
‘@ BL67_GW_MP.project” - CoDeSys =N =R ~==
File Edit Wiew Project Buld Online Debug Tools Window Help
BEzEI& bl i - =i
Deviges - 3 X 7] Device - X
=5 BLé7 GW M — :
= [ Device (CoDesys Control Winva) Communication Settings | Applications | Files | Log [ PLC settings | PLC shell | Users and Groups | Access Rights | status [ <[
= PLCLogic
El] . g Select the network path to the controller:
I fr om0 [setseneons |
m Library Manager Y Setactyepa
PLC_PRG [FRG) = g4 Gateway-1 Node Name:
= @ Task Configuration P L=
g | [l |scHEUERNBW7 [0001.0703] (active) | | Add gateway. ..
g8 MainTask Node Address:
00010703 Add device...
Target ID:
16#00000001
et tame:
CoDeSys Control
Win V3
Filter :
Target T
1621000 b= Target ID 7
Target Vendor: Sorting order :
35 - Smart Software
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7.3.4 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 7-8: # BLG7_GW MP.project* - CoDeSys = ]
Add’ng the File Edit View Project Buld Online Debug Tools Wind m Add Device @
~ - r Ele=
Ethernet BFEI& - & w Name: Ethernet
Adapter as ”_"“"j'“‘m; — o 0 é Action -x
. e M @ Append device () Insert device () Plug device () Update device e
deVIce = (i) |]pevice (cor & oot
= El] PLCLog Device:
gy Copy
L# Ap Vendor: [<AJ| vendors> h
m Paste
¥ Delete Name Vendor Version
= | m =[] Fieldbusses
Properties... &.caN CANbus
b3 Add Object » + o EtherCAT
Add Device... — . = HB Ethernet Adapter
§ m3S—SmartSuf‘twarESu|utmns GmbH 3.4.2.0
Insert Device...
. +. ~— EthernetIP
Scan For Devices... %18 Modbus
Update Device... 4 Profibus
Online Config Mode... +- 5 Profinet I0
2) AddFolder... +oe Sercos3
[ EditObject
Edit Object With...
Simulation
Device Configuration [T] Display all versions (for experts only)
Information:
[  mame:Ethernet o
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter F ‘
Version: 3.4.2.0 B g
L Model Number: - =
Description: Ethernet Link. Z = <N
M r X
Append selected device as last child of
Device \ Bge(s)
E ¥ (You can select another target node inthe navigator while this windaw is open.)
[) POUs | 5 Devices Fre [ Add Device ] [ Close ]
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7.3.5 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 7-9: ject" -
g ® BLE7_GW_MP.project” - CoDeSys . (==
Addlng the File Edit View Project Buld Onlne Debug Tools  Wind
: AN = Name: Modbus_TCP_Master
R &l & x| -
Modbus master : : action
Devices * 3 x ' - X
=) BL6Z G MP =|[ | @ Appenddevice () Insertdevice () Plug device () Update device
3
m Device (CoDeSys Control WinV3) Device:
= @ﬂ PLCLogic g [
. . Vendor: | <Al vendors>
= Application
m Library Manager MName Vendor Version
PLC_PRG (PRG) = [ Fieldbusses
= Task Configuration + —— EthernetiP
& MainTask = -uuit Modbus
(i [Ethepnat fethamat = kst Modbus TCP Master
Cut m Modbus TCP Master 35 - Smart Software Solutions GmbH 3.5.1.0
Copy [ Modbus TCPMasternetX  Hilscher Gesellschaft fiir Systemautomation mbH  3.5.1.0
Paste +--#u ModbusTCP Slave Device
¥ Delete /
/|
Properties. .. iy
Add Object /
| Add Device... | I
Insert Device..,
Scan For Devices...
Disable Device
Update Device. ..
) Add Folder... [ Display all versions (for experts only)
[1° EditObject
Edit Object With. .. T
[  mame:Modbus TCP Master
Device Configuration  » ] Vendor: 35 - Smart Software Solutions GmbH
‘Groups: Modbus TCP Master
e Version: 3.5.1.0 < pox
Model Number: - ge(s)
Description: A device that works as a Modbus Master on Ethernet. -
E :|
- erel Append selected device as last child of
D POUs | 38 Devices Ethernet
€ (You can select another target node inthe navigator while this window is open.)
[ Add Device ] [ Close
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1 Now, add the Modbus TCP slaves to the project and rename them if necessary.

‘w BL67_GW_MP.project” - CoDeSys

Figure 7-10:

: File Edit View Project Build Online Debug Tools Wind .
Selecting a slave " e 2 @ addevice
E=a =2 ¥ |
e v 1 x Name: Modbus_TCP_Slave
=) BLE7 G MP [*] |  Acton:
=- [ Device(CoDesys Control Winv3) @ Appenddevice (7) Insert device () Plug device () Updatedevice
=&l rLcLogic
=} Application DRAC
) Librory Manoger Vendor: | <Al vendors> -
PLC_PRG (PRG) Name Vendor Version
= @;a)skcunﬁgurahon - m Ficldbusses
£ MainTask = am Modbus
= Sthecast{Ethamat

Modbus TCP Slave

[T [Medbus_TCP_Master (Modbus TCP Master) |

» [T Modbus TCPSlave 35 - Smart Software Solutions GmbH ~ 2.5.1.0

‘@ BL67_GW_MP.project* - CoDeSys

ol i

File Edit View Project Buld Onlire Debug Tools Window Help
BEE & o~ 4BEX @t Ol o
Devices > 2 X ﬁi Device - X
=30 BLET GWMP - .
= [ Device (CoDesys Control Winv3) Communication Settings | Applications | Fies | Log | PLC settings | PLC shell | Users and Groups | Access Rights | status [ 1r | »
= PLCL
&l prctosic Select the network path to the controller:
=1} Application
. Gateway-1 A Set active path
m Library Manager
PLC_PRG (PRG) Properties - Modbus TCP._Slave [Device: Ethemet: Modbus TCP_Master] [
=-{8 Task Configuration
& mainTask Common | Access control | Build
=[] Ethernet (Ethernet) Add device. .
= Modbus_TCP_Master (Madbus TCP Mastsr)
Save) i BLG7_GW_EN_MP
Scan network
% Madbus_TCP_Slave [Device: Ethernet: Modbus_TCP_Master
// Object type: Device Filter =
-| Py Openwith;  Deviee Editor
Sorting order:
e
Add Device...
Insert Device...
Scan For Devices...
Disable Device
Update Device. ..
[ EditObject
Edit Object With, ..
: Messages - o X
Simulation
- [© oerror(s) | @ 0 warning(s) | @ 0 message(s)|
Device Configuration ¥ ; -
Description Project Object Position

[ POUs |52 Devices

Precompile: @ OK

Current user: (nobody)
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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: address 192.168.1.16).
All other settings can be kept.

j -11: ® BL67_GW_MP.project” - CoD: &

Figure 7-11 o

Sett’ng the node Fle Edit Wew Project Build Online Debug Tools Window Help

address at the B &l - (Y 0| | o8

Devices > 1 x m Device m BL67_GW_EN_MP - X
Slave =gl BLE GW MP
£l m Device (CoDeSys Control WinV3) ModbusTCP Slave |Modbus Slave Channel I Modbus Slave Init I ModbusTCPSlave Configuration | ModbusTCPSlave| * | *
B El] I:‘—I:C:ogi;': G Modbus-TCP "[“]B“s
=S pphcation
m Library Manager Slave I Address: 192 . 168 . 1 . 113

PLC_PRG (PRG)
= @ Task Configuration
@ MainTask Response Timeout {ms) 1000
= m Ethernet (Ethernet) Port 502
= m Modbus_TCP_Master (Madbus TCP Master)
[ BLE7_GW_EN_MP(Modbus TCP Slave)

Unit-1D [1..247]

Messages ~ 3 x

~ || € oerror(s) | D 0 warning(s) | € 0 message(s}|

Description Project Object Paosition

< | . 3

: i P le: @ 0K
[ POUs | 58 Devices recompile: @ 0K

Current user: {(nobody)
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7.3.7 Programming (example program)

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 7-5).

Small example program
1 The counter counts up,

2 Counter-reset via setting the variable "xReset" (BOOL) to "1".
"xReset" has been defined in the global variables (see also page page 7-14)

NOTE
ﬂ 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

out the process data“, page 7-29) is enabled.

Figure 7-12:
Example pro-
gram

@ BL67_GW_MP.project” - CoDeSys =N =R
File Edit View Project Build Online Debug Tools Window Help
BEEI&I o - BBRXIALNIANN%KRIE O o
Devices > 8 X | [ Device [[f] BL67 GW_EN_MP PLC_PRG | @ G - X
=gl BLé7 GwMP 1| PROGRAM FLC_FRG .=
= ﬂi Device {CoDeSys Contral Winv3) = z VAR :{
=21 PLCLogic l 3 counter: INT: &
. o A - 5
= anIK‘atlon : [END VAR =
@ ov P
m Library Manager - g"'
PLC_PRG (PRG) 1:
= @ Task Configuration
@ MainTask
= ﬁ Ethernet (Ethernet)
= [ Modbus_TCP_Master (Modbus TCP Master) R
m BL67_GW_EN_MP (Modbus TCP Slave) -
] 1 +
1 counter := counter + 1; -
= 2 IF xReset = 1 THEN
3 counter := 0;
4 END_IF
4| n *
Messages > 0 X
Build ~ | € terror(s) | ® 0 warning(s) | €% 0 message(s) ‘
Description Project Object Position o
€| . r =
D POUs | % Devices Precompile: €} VAR, VAR INPUT, VAR OUTPUT or VAR INOUT expected instead of counter:INT; (PLC PRG [Device: PL
el
Current user: (nobody) INS Ln2 Coll Ch1
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

7.3.8

CODESYS: Global variables

Global variables are defined either in the Global Variable List (see page 7-14) or directly in the I/O

Mappings of the single stations.

Figure 7-13:
Example for

the definition of
aglobal vari-
able

® BLET_GW_MP.project” - CoDeSys =N = =<
Ele Edit Wiew Project Build Online Debug Tools Window Help
B EIS o %X M e% %% a0 o
Devices - 31X [T Device |[[] BL67_GW_EN_MP PLC_PRG g GVL - X
=gl BLET GW.MP = 1 VAR GLOBAL ol =
= m Device (CoDeSys Contral WinW3) xReset: BOOL; =
=Bl pPLC Logic 3 &
= &
=1L} Application END_VAR =
@ o =
m Library Manager n&:‘
PLC_PRG (PRG) ]
= @ Task Caonfiguration
& MainTask
= m Ethernet (Ethernet)
= Modbus_TCP_Master (Modbus TCP Master) =
(@ BLs7_cw_EN_MP (Modbus TCP Slave)
4 r
Messages - o X
- || € oerror(s) | & 0 warning(s) | € 0 mEssagE(s)|
Description Object Pasition
] 1l +
D POUs |5 Devices Precompile:
Current user: {nobady) NS Ln3 Col5 Ch2

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 7-1:, page 7-4).
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7.3.9 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/0 Mapping" (see 7.3.11,
»Reading out the process data”, page 7-29)

Figure 7-14:
Setting the
Modbus chan-
nels, examples

D300815 0215- BL67 multiprotocol

# BL67_GW_MP.project” - CoDeSys [==]=]
File Edit W¥ew Project Buld Online Debug Tools Window Help
S =R $BBXIANIE O o
Devices > 1 x [T) Device " ] BL67_GW_EN_MP PLC_PRG [ GV -
=gl BLE7 GW MP s
[ Devica (Copesys Control Winv3) ModbusTCP Slave | Modbus Slave Channel |Mudbus Slave Init I ModbusTCPSlave Configuration IModbusTCPSIave ita] ot
=&Y pcLogic Name AccessType Trigger READ Offset  Length  ErrorHandling  WRITEOffset  Length
=-{Ck Application
7
@ cwn ModbusChannel @
m Library Ma
pLc_prG(s ~ Chennel
= [E Taskconfi Mame channel
& MainTs  access Type [Read Holding Registers (Function Code 03) -
= ﬁ Ethernet (Ethernet)| i -
[ BL67_GW_|  Comment
READ Register
Offset 0x0000 -
Length 1
Error Handling Keep last Value Y
WRITE Register
Offset 0x0000
Length 1l
3
g i '| ‘ | Add Channel... |[ Delete... ] [ Edit...
[ POUs |52 Devices

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!



Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

Modbus data mapping

The mapping for the input and output data of a BL67-Modbus-station depends on it's configuration.

The TURCK-software "I/O-ASSISTANT (FDT/DTM" offer the possibility to create a Modbus-report for
each Modbus-station, which shows the in-and output data mapping as well as the parameter- and
diagnostic data mappings for the respective station.

Modbus mapping (1/O-ASSISTANT)

Figure 7-15:
Modbus report -
Mapping of in-

and output data

7-16

2. Modbus report

2.1. Station description

Station address: 192.168.1.7

Adr./Slot Name TAG Data Size In Data Size Out
0* BL67-GW-EN (>=VN 03-00) 192.168.1.7/BL67- 16 bit 0 bit
GW-EN (>= VN 03-
00)
1 BL67-8XSG-PD 01/BL67-8XSG-PD 8 bit 8 bit
2 BL67-8DI-PD 02/BL67-8DI-PD 8 bit 0 bit
3 BLE7-2A0- 03/BL67-2A0-| 0 bit 32 bit
4 BL67-8D0-0.5A-P 04/BL67-8D0O-0.5A- 0 bit 8 bit
P
5 BLE7-4Al-V/ 05/BLE7-4AI-V/ 64 bit 0 bit
6 BLE7-4DO-2A-P 06/BL67-4DO-2A-P 0 bit 4 bit
Leocal I/O data incl. status/control 6 Words 4 Words
Summarized diagnostics 1 Word 0 Words
Total size for in/out data rounded on full words 7 Words 4 Words
*For detailed information about status/control word see online help.
2.2. 1/0 map for input data
[ Register [ Bit position
Hex Dec | 15 | 14 | 13 [ 12 [ 11 | 1 | 9 ] 8 7T 1 6 [ 5 [ a4 [ 3 T =z T 1 0
00000 0000 0515 0514 0513 0512 0511 0510 0509 0508 0507 0506 0505 0504 0503 0502 0501 0500
00001 0001 0531 0530 0529 0528 0527 0526 0525 0524 0523 (0522 0521 0520 0519 0518 0517 0516
0:0002 0002 0547 0546 0545 0544 0543 0542 0541 0540 0539 0638 0537 0536 0635 0534 0533 0632
00003 0003 0563 0562 0561 0560 0559 0558 0557 0556 0555 0654 0553 0552 0551 0550 0549 0548
00004 0004 0207 0206 0205 0204 0203 0202 0201 0200 0107 (0106 0105 0104 0103 0102 0101 0100
“0:0005 0005  GW.1E  GW.14  GW13 GWI2 GW.11  GWI0 GW.09 GW.0B GW.OT GW.O0E GW.05 GW.04 GW.OI GW.0Z GWD1  GW.00
~0x0006 0006 - - - - - - - - - - Mo5 Mo4 M03 M02 Mo1 MO0
Description: 1.Celumn=Register address, n. Column=Modul number.bitposition
*) GW: gateway status-/diagnostics bits
**) M: module diagnostics (1 bit for each module)
Process input data: 7 Words
2.3. /0 map for output data
[ Register [ Bit position
[ Hex Dec | 15 | 14 | 13 | 12 [ 11 | 1 | 8 [ 8 7 1 6 [ 5 [ & [ 3 [ 2 1 1 0
0x0800 2048 0315 0314 0313 0312 0311 0310 0309 0308 0307 0306 0305 0304 0303 0302 0301  03.00
00801 2049 0331 0330 03.29 0328 0327 0326 0325 0324 0323 0322 0321 0320 0319 0318 0347 0316
00802 2050 0407 0406  04.05 0404 0403 0402 0401 0400 0107 01.06  01.05 01.04 0103 0102 0101  01.00
0x0803 2051 - - - - - - - - - - - 06.03 0602 0601  06.00

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

Process output data: 4 Words
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Figure 7-16:
Modbus report -
Mapping of
parameter and
diagnostic data

2.4. Map for parameter data

[ Register [Bitpos. [Length | Slot | Module [ Parameter [ Value range
B000 0 1 1 BLG7-8XSG-PD Input filter 0 : deactivate
1 : activate
B000 & 1 1 BL67-8XSG-PD Digital In 0 - normal
1 “inverted
B001 0 1 1 BL67-8XSG-PD Qutput at overcurrent 0 : automatic recavery
1 : controlled recovery
B001 & 1 1 BL67-8XSG-PD Qutput 0 : deactivate
1 : activate
B00O 1 1 1 BL67-8XSG-PD Input filter 0 : deactivate
1: activate
B000 9 1 1 BL67-8XSG-PD Digital In 0 :normal
1 tinverted
B001 1 1 1 BL6T-8XSG-PD Qutput at overcurrant 0 : automatic recavery
1 : controlled recovery
BOO1 9 1 1 BL67-8XSG-PD OQutput 0 deadtivate to
1: activate !
B000 2 1 1 BL67-8XSG-PD Input filter "0 deactivate
1:activate
B000 10 1 1 BL67-8XSG-PD Digital In 0 - normal
1 -inverted
B001 2 1 1 BLG7-8XSG-PD Qutput at overcurrent 0 : automatic recavery
1 - controlled recovery
B001 10 1 1 BL67-8XSG-PD Qutput 0 - deactivate
1 : activate
B00O 3 1 1 BL67-8XSG-PD Input filter 0 : deactivate
1: activate
B000 ™ 1 1 BL67-8XSG-PD Digital In 0 :normal
1 sinverted
B001 3 1 1 BL67-8XSG-PD Qutput at overcurrent 0 : automatic recavery
1 : controlled recovery
B001 " 1 1 BL67-8XSG-PD Qutput 0 : deactivate
1 : activate
B000 4 1 1 BL6T-8XSG-PD Input filter 0 : deactivate
1: activate
B000 12 1 1 BL6T-8XSG-PD Digital In 0 :normal
1 tinverted
2.5. Map for diagnostic data
[ Register | Bitpos. [ Length [ Slot | Module [ Parameter Value range
AD0D 0 1 1 BLAT-8X5G-FD Overcurrent/short-circ. Sensor 0:-
1 :activate
ADOD 8 1 1 BLE7-8X5G-PD Overcurrent/short-circuit channel 0:-
1 :activate
AD00 1 1 1 BLE7-8XSG-PD Qvercurrent/short-circ. Sensor 0:-
AD0D 9 1 1 BL67-8XSG-PD Qvercurrent/short-circuit channel 0:-
1 - activate
AD0O 2 1 1 .BLE7-8XSG-PD Overcurrent/short-circ. Sensor 0:-
1: activate
AD0D 10 1 1 BLE7-8XSG-PD Overcurrent/short-circuit channel 0:-
1 : activate
AD0D 3 1 1 BL67-8XSG-PD Qvercurrent/short-circ. Sensor 0:-
1:activate
AD20 0 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensor 0:-
1:activate
AD20 8 1 2 BLE7-8DI-PD Open circuit 0:-
1 : activate
AD20 1 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensor 0:-
1: activate
AD20 9 1 2 BL67-8DI-PD Open circuit 0:-
1 - activate
AD20 2 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensor 0:-
1:activate
AD20 10 1 2 BL67-8DI-PD Open circuit 0:-
1 - activate
AD20 3 1 2 BLBT-8DI-PD Overcurrent/short-circ. Sensor 0--
1: activate
AD20 11 1 2 BLE7-8DI-PD Open circuit 0:-
1 - activate
AD20 4 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensor 0:-
1:activate
AD20 12 1 2 BLE7-8DI-PD Open circuit 0:-
1 : activate
NOTE

Detailed information about the Modbus registers of the BL67-stations can be found in the

descriptions in chapter 6.3.
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Setting the Modbus-channels (examples) and data mapping

1 Wiriting of % QWO and mapping of the counter value (VAR "Counter", see PLC_PRG, page 7-13) to
the output byte of the station (%QWO0).

1.1 Write: %QWO0

— Access Type:

Write Single Register (function code 06)

— Write Register, Offset:
0x0802 (see below)

The process output data of the station can be found in register 0x0800.

Figure 7-17:
Mapping of out-

2.3. /0 map for output data

[ Register [ Bit position I
putdata acc. to Hex Dec | 15 [ 14 [ 1 [ 12 [ 41 [ 10 | 3 3 7 5 [ 5 1 4 3 [ 2z [ 1 [ o |
0x0800 2048 0315 0314 0313 0312 0311 0310 0309 0308 0307 0306 0305 0304 0303 0302 0301 0300
Modbus-report ; : o ; : : e — ' 2o + 5 + +
| 00802 2060 0407 0406 0405 0404 0403 0402 0401 0400 0107 0106 0105 0104 0103 0102 0101 m,nn|
UxUolU UaT - - - - - - - - - - - - Uo.U Uo.U uo.UT uo.uu
Descriptien: 1.Column=Register address, n. Column=Modul number.bitposition
Process output data: 4 Words
Figure 7-18: # BL67_GW_MP.project” - CoDeSys (===

Modbus chan-
nel, counter
value, FC06

7-18

File Edit View Project Buid Onlne Debug Tools Window Help
Er -1 B b 2 B 7 1
Devices - 3 x [ Device ' [] BL67_GW_EN_MP PLCPRG [ GVL - X
=Gl BLET GWMP -
=[] Device (CopesysControl Winv3) ModbusTCP Slave | Modbus Slave Channel |Modbus Slave Init | ModbusTCPSlave Configuration IModbusTCPSIave F [
= @g PLCLogic Mame Access Type Trigger READ Offset Length Error Handling WRITE Offset
= & Application | Countervalue  Wite Single R... CYCLIC,. 1620802
@ o
i Lit
ol ModbusChannel @
= [ Ta Channel
@ Name | Counter value |
= [ Ethernet (g
= m Modh Access Type [Write Single Register (Function Code 06) -
@] ose crseTnetrs)
Comment
READ Register
Offset
Length 1
Error Handling Keep last Value
WRITE Register
Offset 0x0802 |r
Length 1
| »
J |[ Add Channel... ][ Delete... ] [ Edit...
D POUs | 3 Devices I |

Current user: (nobody)

D300815 0215- BL67 multiprotocol



Programming with CODESYS

Mapping: counter value to %QWO0

TURCEK

Industrial
Automation

"ModbusTCPSlave I/O Mapping".
Double click the field "variable" in the respective line. Use the "..."-button to open the dialog box

"Input Assistant".

(example program), it can be found there.

The mapping of the counter value (VAR "Counter") to the station 's output register is done the

Select the variable to be mapped. As "Counter” been defined in PLC_PRG, see Programming

Figure 7-19:
Mapping of the
countervalue to
%QWo

® BLG7_GW_MP.project” - CoDeSys =n R
Fle Edit View Project Build Online Debug Tools Window Help
A | e S | e
E=E=EIS 4 2 0| og
Devices 1 x [ Device "] BL67_GW_EN_MP PLC_PRG [ g GVL - X
=gl BLE7 GW MP -
=I- ] Device(CoDesys Control Winv3) | Modbus 5lave Channel | Madbus Slave Init | ModbusTCPSlave Ccnﬁguraﬁcn!| ModbusTCPSlave I/0 Mapping |Siah dafib
=&l FLCLogic Channels
=} Application Variable Mapping  Channel Address Type Unit  Descripti *
@ cw = ¢ | [ | Counter value %QWO  WORD WRITE 16
il Library Manager 9\ Bit 0 %QXD.0  BOOL
Input Assistant @
Categories: Ttems: E
= g
i Variables & Name Origin
= r‘_. Application
+- @ v
=-[E] PLc_PRG
|~ #|counter | =
& ﬂ IoConfig_Globals
»
riables
Insert with arguments Eilter: [None v]
< [¥] structured view
@ - [ 0K ] [ Cancel ]
D POUs |22 D8 [T show documentation
Current user: {(nobody) INS Lnil Coll Ch1
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Confirm with "OK". The counter value is now mirrored to %QWO of the station and given out.




Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

2 Read:

Bit 0 in register 0x0004 has to be read out
(— reset the counter (with "xReset" = 1)

2.1 Read: %IWO0

Access Type:

Read Holding Registers (function code 03)

Read Register, Offset:
0x0004 (see below)

Figure 7-20:
Mapping of
input data acc.
to Modbus-
report

7-20

2. Modbus report

2.1. Station description

Station address: 192.168.1.7

Adr./Slot Name TAG Data Size In Data Size Out
0* BL67-GW-EN (== VN 03-00) 192.168.1.7/BL6T- 16 bit 0 bit
GW-EN (>= VN 03-
00)
1 BL67-8XSG-PD 01/BL67-8XSG-PD 8 bit 8 bi
| 2 BL67-8DI-PD 02/BL67-8DI-PD 8 bit 0 bit
3 BLE7-ZA0 U3BLG7-2A0-T U bit 320
4 BL67-8D0-0.5A-P 04/BL67-8D0-0.5A- 0 bit 8 bit
P
5 BL6E7-4Al-V/ 05/BL67-4AI-VII 64 bit 0 bit
5 BL67-4DO-2A-P 06/BL67-4DO-2A-P 0 bit 4 bit
Local I/O data incl. status/gontrol 6 Words 4 Words
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 7 Words 4 Words
*For detailed information about status/control ward see enline help.
2.2. 1/0 map for input data
[ Register | \ Bit position
Hex Dec | 15 | 14 [ 13 [ 12 [\ 11 [ 10 | 9 T 8 7T 1 6 [ 5 [ a4 [ 3 T =z T 1 0
0x0000 0000 0515 0514 0513 0512 1 0510 0509 0508 0507 0506 0505 0504 0503 0502 0501 0500
0x0001 0001 0531 0530 0529 0528 7 0526 0525 0524 0523 0522 0521 0520 0519 0518 0517 0516
00002 0002 0547 0546 0545 0544  05M3 0542 0541 0540 0539 0638 0537 0536 0536 0534 0533 0632
00003 0003 0863 QRE2 0561 0SR0  0RE9  (0RER  0RA7 (566 0556 0554 0553 0552 0551 0550 0549 (0548
0x0004 o004 [0207 0206 0205 0204 0203 0202 0201 0200 | 0107 0106 0105 0104 0103 0102 0101 0100
*0x0005 0005 ~GWTS GWTE  GWTI GWIZ GWTl GWTl GWUII G GWO7 GWO6 GWO5 GWO04 GWO3 GWO2 GWO1 GWDD
00006 0006 - - - - - - - - - - M05 M4 Mo3 mo2 Mo1 MO0
Description: 1.Column=Register address, n. Coelumn=Modul number.bitposition
*) GW: gateway status-/diagnostics bits
**) M: module diagnestics (1 bit for each module)
Process input data: 7 Words
2.3. /0 map for output data
[ Register | Bit p
[ Hex [ Dec | 15 [ 14 [ 13 [ 12 11 [ 1 [ 8 [ 8 [ 7 [ & [ 5 [ a4 [ 3 [ 2z [ 1 0
0x0800 2048 0315 0314 0313 0312 0311 0310 0309 0308 0307 0306 0305 0304 0303 0302 0301 0300
0x0801 2049 0331 0330 0329 0328 0327 0326 0325 0324 0323 0322 0321 0320 0319 0318 0347 0316
0x0802 2050 0407 0406 0405 0404 0403 0402 0401 0400 0107 0106 0105 0104 0103 0102 0101 0100
0x0803 2051 - - - - - - - - - - 06.03 0602 0601 0600

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

Process output data: 4 Words
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i . BLET_GW_MP project™ - CoDeS5; =] ] &2
Flgufe 7_21‘ L3 _GW_ projec oDedys ‘ =] ” ” |
Ele Edit Wiew Project Build Online Debug Tools Window Help
Modbus chan- = e . -
nel, read "xRe o A ®oAa = )
XRe- . -
4 Devices i (] Device " |{] BL67_GW_EN_MP PLC_PRG [ 4G GVL X
n
set", FCO3 =H BLE7 GW P =
= Device (CoDeSys Control Winv3) ModbusTCP Slave | Modbus Siave Channel |Modbus Slave Init | ModbusTCPSlave Configuration IModbusTCPSIave 4
=-El PLC Logic MName Access Type Trigger READ Offset Length Error Handling ~ WRITE Offs
=12 Application Countervalue  Write Single Regi.. CYCLIC,. 1620802
@ Reset Read HoldingRe.. CYCLIC,.. 16#0004 1 Keep last Value
m Library Mana;
FLC_PRG (PG ModbusChannel ==
= @ Task Canfigur| Channel
& MainTask
Name xReseﬁ
= m Ethernet (Ethernet) T
- m Modbus_TCP_Ma Access Type |[Read Holding Registers (Function Code 03) ']l
L
@ eue7_ewen] oo Cydic ~| cydeTime(ms) 100
Comment
READ Register
Offset | 0x0004 -
Length 1
WRITE Register
Offset 0x0000
Length 1
s
[of |
4 i m Channel... ] [ Delete... ] [ Edit...
D POUs |5 Devices
Current user: {(nobody)

Mapping:

"xReset" (global variable) to %IX0.0 in %IWO0

CPSlave I/0 Mapping".

"Input Assistant".

defined there, see CODESYS: Global variables.

D300815 0215- BL67 multiprotocol

"XReset" is mapped to the first bit in %IWO0 of BL67-8DI-PD at slot 2. This is done in the "ModbusT-

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

Select the variable to be mapped. "xReset" can be found in the global variables as it has been
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— Confirm with "OK". A "1" at bit %IX0.0 will now reset the counter to zero.

Figure 7-22: # BLET_GW_MP.project® - CaDeSys
Mapp[ng Of File Edit Wew Project Buld Online Debug Tools Window Help
. u : A = oy
"xReset" to bit A S b B @B X |4 Y N %
D B
%1X0.0 —Evjsglg — > 1 X' [f] Device " |f] BL67 GW_EN_MP PLC PRG 'fg GWL - X
3 ﬂi Device (CoDesys Control Winv3) Modbus Slave Channel I Modbus Slave Init | ModbusTCPSlave Configuration ‘ ModbusTCPSlave 1/0 Mapping I@
5 Bl] PLC Logic Channels
=} Application Variable Mapping  Channel Address Type Unit  *+
@ o #- ¢ Application.PLC_PRG.counter "% Counter value LSS WORD
m Library Manager = § *Reset “IW0 WORD
PLC_PRG (FRG) @ BitD %00 BOOL
= [ Task Configuration L] Bit 1 %01 BOOL
% MainTask @ Bit2 w02 BOOL L
=[] Ethemet (Ethernet) @ Bit 3 %IX0.3  BOOL 1
= m Maodbus_TCP_Master (Modbus TCP Master) @ Bit4 oL K04 BOOL
m BLE7_GW_EN_MP{Madbus TCP Slave) @ Bit 5 5, IX0.5 BOOL
] Bit 6 %aIX0.6 BOOL
@ Bit 7 %IN0.7 BOOL
| #|Application.GVL xReset | % Bit 8 B8 BOOL o
] Bit 8 %Nl BOOL
] Bit 10 %hINl.2 BOOL
] Bit 11 %IN1.3 BOOL =
4 [ m | 3
Reset mapping || Always update variables
IEC Objects
Variable Mapping  Type
& BLE7_GW_EN_MP @ ModbusTCPSlave
1| m | b @ = Create new variable "% =Mapto existing varizble
D POUs | 58 Devices

Current user: (nobody)
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Programming with CODESYS

3 Read:

—Reading the station's Status Word

— Access Type:
Read Holding Registers (function code 03)

— Read Register, Offset:
0x0004 (see below)

TURCEK

Industrial

Automation

— The station's Status Word is read from register 0x0004 and displayed in & W1 in the

Modbus TCP Slave I/0 Mapping.

T T M T I | LA L LR e T YT M e W 1 e § e[

Figure 7-23: .
2.2. 1/0 map for input data
Status Word
. [ Register | Bit position |
mapplngacc.to Hex | Dec | 15 [ 14 [ 1 [ 12 [ 11 [ 10 [ 9 [ 8 [ 7 [ & 5 | a4 | 3 [ 2 [ 1 [
0x0000 0000 0515 0514 0513 0512 0511 0510 0509 0508 0507 0506 0505 05.04 0503 0502 0501  05.00
Modbus report 0x0001 0001 0531 0530 0529 0528 0527 0526 0525 0524 0523 0522 0521 0520 0519 0518 0517 (0516
0x0002 0002 0547 0546 0545 0544 0543 0542 0541 0540 0539 0538 06537 0536 0535 0534 0533 0532
0x0003 0003 0563 0562 0561 0560 0559 0558 0557 0556 0555 0554 0553 0552 0551 0550 0549 0548
0x0004 0004 0207 (206 0206 (0204 0203 0202 0201 0200 0107 0106 0105 0104 0103 0102 0101 0100
*0x0005 0005 [GW15 GWw1a GWA13 GW12 GW11 GW10 GWO0I GWOB GWO7 GWO0B GWD5 GWO04 GWDI GW02 GWOT GWOD
~0x0006 0006 == - = = = - = = = = TIOS i oS o o o
Description: 1.Column=Register address, n. Column=Modul number.bitposition
*) GW: gateway status-/diagnostics bits
**) M: medule diagnostics (1 bit for each medule)
Process input data: 7 Words
B ; L _GW_MP.project* - CoDeSys =
F’gure724 BLE7_GW_MP.project® - CoDeSy = =
Setting the Ele Edt Miew Project Buld Onine Debug Took Window Help
Modbus chan- Q& - B |04 7 0 141 %
. Devices > 1% [T Device " | BL67_GW_EN_MP PLC_PRG | g GVL - X
nel for reading -5 e
= "n|ModbusTCPSIaveI,fOMappmg|5|ah‘ L
the StatUS WOI’d [ Device (CoDeSys Control Winv3) T ——
=Bl PLcLogic Length  EmorHandling  WRITE Offs
=& AI_!I?"Cﬂﬁ‘"l Channel 1620802
% B Name Status 1 Keep last Value
Library Manager I 1 K last val
PLC_PRG (FRG) Access Type | Read Hoiding Registers (Function Code 03) - | £ep astvalue
'@Tﬂkfﬂﬂf‘g“fﬂﬁm Trigger Cydic = | Cycle Time (ms) 100
# MainTask
Comment
= ﬂi Ethernet (Ethernet)
= m Modbus_TCP_Master (Mod READ Register
BL67_GW_EN_MP (Mad|
m _GIW_EN_MP (Mo Offset | 0x0000 - |
Length 1
WRITE Register
Offset 0x0000
Length 1
4 n L3
g U1 > Add Channel... ][ Delete... ][ Edit...
DPOUS ¥ Devices
Current user: (nobody)
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

Figure 7-25: # BLG7_GW_MP.praject* - CoDeSys = =
Status Word in File Edit Wew Project Buld Online Debug Tools Window Help
b=l & L =R Ry ¥ om
the process
. Devices >* @ X StartPage | [f] Modbus TCP Master . [] BL67 GW_EN_MP | [f] Ethemnst | [f] Device - X
Image = BLEZ GW MP = - —
= [ Device [connected] (CoDeSys Contr | ModbusTEP Slave | Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ModbUsTCPSiave IClln
=81 rLE Logic Channels
=i} Application [run] Variable Mapping  Channel Address Type Current Value
@ s +- ¢ Application.PLC_PRG.C "% Counter vlaue %OWE  WORD 1442
m Library Manager C ) XReset %YaIW0 WORD 128
PLC_PRG (PRG) He g Status %W1  WORD 1
=8 Task Configuration = g group diag IW2 WORD
£ MainTask @ Bit 0 %D@.0  BOOL
=[] Ethernet (Ethernet) @ Bit 1 %Dl BOOL
= m Modbus_TCP_Master {Modh @ Bit 2 8,142 BOOL
m BLE7_GW_EN_MP(Mod ] Bit3 % IN%.3 BOOL
@ Bit4 YaD¥d4 BOOL
L] Bit5 %45 BOOL
@ Bit& Y46 BoOL
@ Bit7 YaD¥4.7 BOOL
L] Bit 8 % D{5.0 BOOL
@ Bitg %D5.1 BoOL
@ Bit 10 YaIX5.2 BOOL
L] Bit 11 %53 BOOL
@ Bit 12 %04 BoOL
@ Bit 13 YaIX5.5 BOOL
L] Bit 14 % IX5.6 BOOL
@ Bit 15 %7 BoOL
< | n 3
IEC Objects
Variable Mapping  Type
@ BLET_GW_EN_MP @ ModbusTCPSlave
eoom ] > @ = Create new variable "% =Mapto existing variable
[} POUs | 3 Devices
RUN Program loaded Program unchanged Current user: (nobody)
7-24
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4 Write:
Parameters of the station
%
Activating the output for channel 1 at slot 1 of the station BL67-8XSG-PD.

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 Abbildung 8: Setting the initialization channel for the parameterization).

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

— Write Register, Offset:
0xB040 (see below)

The parameters of the station can be found in register 0xB040 to 0xB060.
Parameterization of the station
Activating the output for channel 1 at slot 1, Register 0xB001, bit 8.

The parameter register is build up as follows:

Figure 7-26: 2.4. Map for parameter data
Assignment of
e P x
parameter reg- [[Reg [ Bitpos. |Length | Siot Module Par, Value range
isters BOOO 0 1 1 BLEV-8XSG-PD Input filter [1] Edea_dlvate
- activate
BO00 8 1 1 BLE7-8X5G-PD Digital In 0 :normal
1 :inverted
B001 0 1 1 BLE7-8XSG-PD Cutput at overcurrent 0 - automatic recovery
1. controlled recovery
B001 8 1 1 BL67-8XSG-PD Output 0 - deactivate
1 : activate
B000 1 1 1 BLE7-8XSG-PD Input filter 0 : deactivate
1 : activate
BOOO 9 1 1 BLEV-8XSG-PD Digital In 0 :normal
1 tinverted
BOO1 1 1 1 BLE7-8X5G-PD Output at overcurrent 0 : automatic recovery
1 : controlled recovery
B001 9 1 1 BL6T-8X5G-PD Output "0 deactivate oo
1 : activate !
B000 2 1 1 BL67-8X SG-PD Input filter "0 deactivate T
1 : activate
B000 10 1 1 BLE7T-8X S5G-PD Digital In 0 :normal
1 Zinverted
BOO01 2 1 1 BLET-8X 5G-PD Output at overcurrent 0 : automatic recovery
1 - controlled recovery
BOO1 10 1 1 BL67-8XSG-PD Output 0 : deactivate
1 : activate
BO0OO 3 1 1 BLE7-8X3G-PD Input filter 0 : deactivate
1 :activate
BO00 Rl 1 1 BLGE7-8X SG-PD Digital In 0 :normal
1 tinverted
B001 3 1 1 BLE7-8X SG-PD Qutput at overcurrent 0 : automatic recovery
1 : controlled recovery
BO01 11 1 1 BLE7-8X5G-PD Output 0 : deactivate
1 : activate
BO00 4 1 1 BLE7-8X5G-PD Input filter 0 : deactivate
1 - activate
BO0OO 12 1 1 BLE7-8X3G-PD Digital In 0 :normal
1 :inverted

D300815 0215- BL67 multiprotocol
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

A 28= 256 will be written to register 0xB001, which results from the station's the parameter byte

assignment.
Abbildung 8: @ BL67_GW_MP.project” - CoDeSys (== ==]
praf i
Settlng the Ini_ File Edit View Project Buld Orline Debug Tools Window Help
. Nl Sl |
ializati b=z & - (IR =) o0 | @ | 68
tialization chan- :
Devices > % X | [ Device '({] BLEZ_GW_EN_MP PLCPRG | g GV - X
nel for the =3 BLET GWMP -
arameterlza ~ ([ Device (CoDeSys Contral Winv3) Modbus Slave Init ‘ModhusTCPSlava Configuration IModhusTCPSIava 1/0 Mapping |smms | Information 4]
p =80 PLcLogic line  AccessType WRITE Offset  DefaultValue Length  Comment
tion = {2 Application 1 WriteMultiple.. 1658001 (=45.. 1 1 256
@ o
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration Initialization Value @
# MainTask
m Eth ¢ (Eth £ Access Type | [erbe Multiple Registers (Function Code 16) VI |
= emnet erne
=-[f) Modbus_TCP_Master (Modbus T] RegisterOffset 0xBOO1 -
[ BLE7_cW_EN_MP (Madbus T{ Length 1
Initialization Value 256
Comment
il Il | * Move up ] [ Mowe down ] [ New... ] [ Delete... ] [ Edit...
D POUs | 3 Devices
Current user: (nobody)
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Programming with CODESYS

7.3.10 Building, login and start

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

TURCEK

Industrial
Automation

Figure 7-1:
Starting the WIN
V3-PLC

Start PLC
Stop PLC

Exit PLC Control

About...

¥ e

2 Building the program:

15:02
07.01.2013

Figure 7-2:
Building the
program

‘» BLET_GW_MP.project” - CoDeSys
File Edit Project Buid  Online
Bed &

Devices

View

Debug

Tools

# 2]

-

i1

X

Window

=3 BLEZ GW MP
= m Device (CoDeSys Control Winv3)
=B PLC Lagic
=L} Application
@ on
m Library Manager
FLC_PRG (PRG)
= @ Task Configuration
% MainTask
= ﬂi Ethernet (Ethernet)

3 Login:

=-[{l Modbus_TCP_Master (Modbus TCP Master)
[T BLE7_GW_EN_MP (Modbus TCP Slave)

Help

o

|

o5

Build (F11)

[.Ti RIET cru_m_MP [E] PLC_PRG “ GVL

(== lE

Slave Init |ModbusTCP5\aue Configuration I ModbusTCPSlave 1jO Mapping I Status I Information i

i] D?‘E'
Mo S

4 -
Line

1
2

WRITE Offset
16£B001 (=45.. 256
16#B001 (=45... 1

Access Type
Write Multiple..
Write Multiple..

Default Value

Comment

256

Figure 7-3:
Login

‘» BL6T_GW_MP.project” - CoDeSys
File Edit Project Buid  Online
B E &

Devices

View

Debug

Tools

& L

-

n

x

Window

== BLET GW MP
= m Device {CoDeSys Control WinV3)
=8l pPLCLogic
=} Application
@ o
m Library Manager
PLC_PRG (PRG)
= Task Configuration
@ MainTask
= ﬂi Ethernet (Ethernet)

D300815 0215- BL67 multiprotocol

=-[fJ Modbus_TCP_Master (Modbus TCP Master)
[T BLE7_GW_EN_MP (Modbus TCP Slave)

[ Device

W Mk

Help

counter:
END VAR

INT;

Bl Login (alt+78) PLC_PRG (@ GVL

E=3Eon

m

m

counter
TP vDooar — 1

= counter + 1
THEN

7-27



Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

4 Start the program:

Figure 7-4:
Starting the
program

7-28

' BL6T_GW_MP.project” - CoDeSys

File Edit View Project Buld Onlne Debug Tools Window Help

BHEE S #h 8

Devices ~ 3 X

=l BLEF GW MP
= m Device [connected] (CoDeSys Cantrol Win V3)
=8 PLCLogic
= ':, Application [stop]
@ o
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
@ MainTask
= m Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master)
A [f] BLE7_GW_EN_MP(Modbus TCP Slave)

E=HEoE

fu

3 %]

Modbus Slave Init | MoghusTCPSlave Configuration | ModbusTCPSlave 1/0 Mapping I Status I Information -1

[ Deviee | nus"cw Smrt(FE). PLC PRG | @@ GVL [ [f] Modbus TCP Master

Line Access Type WRITE Offset Default Value  Length Comment
1  Write MultipleRegisters (Function Code..  16#B001 (=45.. 256 1
16£B001 (=45 1 1 256

2 Write MultipleRegisters (Function Code
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7.3.11

Reading out the process data

TURCEK

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 7-5:
Modbus TCP
Slave I/0 image
with process
data

® BL6T_GW_MP.project* - CoDeSys

fle Edit View Project Build Online Debug Tools Window Help
S~ =] @ %) O | i % -
Devices -~ 3 X [{J BL67_GW_En_mMP - X
== BLE7 GWMP -
= [T Device [connected] (CoDeSys Control Win v3) Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration || ModbusTCPSlave T/0 Mapping § stan| ¢ |
= @]] PLC Lagic Channels
= i} Application [run] Variable Mapping Channel Address Type Current Value F
@ o = @ Application.PLC_PRG.C... " Counter value WS WORD
i) Library Manager & Bit 0 agee  BOOL
PLC_PRG (PRG) @ Bit 1 LEpEt  BOOL
= [ Task Configuration @ Bit2 oxe2  BOOL
£ MainTask & Bit 3 o83 BOOL
= ({@ Ethernet (Ethernet) @ Bit4 BLOMO4  BOOL
=3 [{J Modbus_TCP_Master (Modbus TCP Master) @ Bit 5 owes  BOOL
[ BLE7_GW_EN_MP(Modbus TCP Slave) @ Bit& oMes  BOOL
@ Bit 7 LT BOOL
@ Bit 8 s BOOL
@ Bit 9 et BOOL
@ Bit 10 L2 BOOL
@ Bit 11 eMes  BOOL
@ Bit 12 L4 BOOL
@ Bit 13 ees  BOOL
@ Bit 14 s BOOL
@ Bit 15 LT BOOL
C R xReset % IW0 WORD
o Status %IV WORD 0
< [ r
IEC Objects
Variable Mapping  Type
@ BLE7_GW_EN_MP ® ModbusTCPSlave

< [ [} 3

) POUs | 5 Devices

[E=N ol =

= Create new variable

“ =Mapto existing variable

RUN

Program loaded

Program unchanged

Current user: (nobody)

D300815 0215- BL67 multiprotocol
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

7.3.12 Diagnosis evaluation

Evaluation of the Status Word of the BL67-Station (%IW1)

Register 0x0005 contains the Status-word of the station (see Modbus data mapping (page 7-16)).

According to the definition of the Modbus communication channel (see Setting the Modbus-channels
(examples) and data mapping (page 7-18), it is read from %IW1 of the station image.

Figure 7-6:
Status Word of
the station

7-30

2.2. 1/0 map for input data

[ Register |
[ Hex Dec | 15 | 4 [ 13 [ 12 [ 11 _ [ 10

Bit position
9 | 8 7] 6

[ 5 T a7 3 T 2 [ 1 T 0 ]
0x0000 0000 0515 0514 0513 0512 0511 0510 0509 05.08 05.07 05.06 05.05 05.04 05.03 05.02 05.01 05.00
00001 0001 0531 0530 05.29 0528 0527 0526 0525 0524 0523 0522 0521 0520 05.19 0518 0517 05.16
0x0002 0002 0547 0546 05.45 0544 0543 0542 0541 0540 0539 0538 0537 05.36 0535 0534 0533 0532
0x0003 0003 0563 0562 05.61 05.60 0559 0558 0557 0556 05.55 0554 0553 05.52 0551 0550 05.49 0548
0x0004 0004 0207 0206 02 05 0204 0203 0202 0201 0200 01.07 01.06 01.05 01.04 01,03 01.02 01.01 01.00
"0x0005 0005 GW15 GW14 GWI13 GW12 GW11 _GWI10 GWO09 GW08 GWO07 GW06s GWO05 GW04 GWO03 GW02 GWO01 __GWO0
0x0006 0006 - - - - - - - - - - M05 Mo4 MO3 Mo2 Mot MO0
Description: 1.Column=Register address, n. Column=Modul number.bitposition
*) GW: gateway status-/diagnostics bits
**) M: module diagnestics (1 bit for each module)
@ BL67_GW_MP project” - CoDeSys =N ===
Fle Edit View Project Buld Online Debug Tools Window Help
E-A=Ir 45 G E 5@ ) u
Devices -+ B X [ Modbus_TCP Master | (] Ethemet | ] Device (7] BL67_GW_EN, MP - X
=) BLEZ GWMP
=[] Device[connected] (CoDeSys Cantral Win\3) | ModbusTCP Slave | Modbus Siave Channel | Medbus Slave Init | ModbusTCPSlave Confiquration || ModbusTCPSiave 1/0 Mapping }| status [ 104+
=AY PLCLogic Channels
=} Application [run] Variable Mapping  Channel Address Type! Current Value Prepared Value U
W o #- @ Application.PLC_PRGC " Counter vlaue ScgWe  WORD \ 752
il Library Manager @ XReset SLIW0 WORD 33
PLC_PRG (PRG) S Status S6IW1 WORD
= @ Task Configuration L) Bit 0 “%D2.0 BOOL
£ MainTask @ Bit 1 %D2.1  BOOL
=73 [ Ethemet (Ethemet) @ Bit2 %D22  BOOL
=% i Modbus_TCP_Master {Modbus TCP Master)| @ Bit 3 %D2.3  BOOL
ﬂi BL67_GW_EN_MP {(Modbus TCP Slave) @ Bit 4 %HD2.4 BOOL
L ] Bits DS BOOL
@ Bit 6 %D2.6  BOOL
@ Bit7 D27 BOOL
@ Bit 8 %D3E.0  BOOL
£ Bit9 %D3.1 BOOL
@ Bit 10 %D3.2  BOOL
@ Bit 11 %D3.3 BOOL
@ Bit 12 %D3.4  BOOL
@ Bit 13 %D3.5  BOOL
L ] Bit 14 “%hDG.6 BOOL
@ Bit 15 %D3.7  BOOL
q 1 2
IEC Objects
Variable Mapping  Type
& BLE7_GW_EN_MP » MadbusTCPSlave
b L} r i = Create new variable " =Mapto existing variable
[ POUs | 32 Devices
RUN Program loaded Program unchanged Current user: (nobody)
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The message is to be interpreted as follows:

Status register
— %IW1,bit0=1

— Status message: "DiagWarn" = active diagnosis

at least one module at the gateway sends a diagnostic message (see also Register 100Ch: "Gateway
status" (page 6-14)).

Register |Byte |Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit0
0x0005 |0 U, - - - I/0OCfg |- - Diag
low Warn. Warn

1 - FCE - MB I/0 I/0 Uy Uys

Wdg CFG COM low high

Evaluation on the group diagnosis

In order to identify the modules, which send diagnostic information, the group diagnosis register is
read out. The group diagnosis register always follows the Status word of the gateway in the register
mapping. Its position thus depends on the station configuration.

In this example, the group diagnosis register is register 0x0006. It contains on bit per module in the
BL67-station, which displays whether the module sends diagnostic information or not.

The order of the bits in the registers corresponds to the order of the I/O-modules within the BL67-
station.

Figure 7-7:
Groupdiagnosis
register

2. Modbus report

2.1. Station description

Station address: 192.168.1.7

Adr./Slot Name TAG Data Size In Data Size Qut
ol BL67-GW-EN (>=VN 03-00) 192.168.1.7/BL6T- 16 bit 0 bit
GW-EN (>= VN 03-
00)
1 BL67-8XSG-PD 01/BL67-8XSG-PD 8 bit 8 bit
2 BL67-8DI-PD 02/BL67-8DI-PD 8 bit 0 bit
3 BL67-2A0-I 03/BL67-2A0- 0 bit 32 bit
4 BL67-8D0O-0.5A-P 04/BL67-8D0O-0.5A- 0 bit 8 bit
P
5 BL67-4AI-V/ 05/BL67-4Al-V/I 64 bit 0 bit
6 BL67-4DO-2A-P 06/BL67-4DO-2A-P 0 bit 4 bit
Local I/0 data incl. status/control 6 Words 4 Words
Summarized diagnostics 1 Word 0 Words
Total size for in/out data rounded on full words 7 Words 4 Words

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

2.2. /0O map for input data

[ Register | Bit position |
Wex | Dec | 15 | 1 [ 13 [ 12 [ 1 [ # [ 9 [ & [ 7 [ 6 [ 5 [ 4 [ 3 [ 2 [ 1 [ 0 |
0x0000 0000 05.15 05.14 05.13 05.12 05.11 05.10 05.09 0508 05.07 05.06 05.05 05.04 05.03 0502 05.01 05.00
0x0001 0001 05.31 0530 05.29 0528 05.27 0526 05.25 0524 0523 05.22 0521 05.20 05.19 0518 0517 05.16
0x0002 0002 05.47 0546 05.45 05.44 05.43 0542 0541 0540 05.39 05.38 05.37 05.36 05.35 0534 05.33 0532
0x0003 0003 05.63 0562 0561 0560 0559 0558 05.57 0556 0555 05.54 0553 05.52 0551 0550 0549 0548
0x0004 0004 02.07 02.06 02.05 02.04 02.03 02.02 02.01 02.00 01.07 01.06 01.05 01.04 01.03 01.02 01.01 01.00
0005 anns CWAE  CWA4  CWI3  oWA2  oWdd  CWA0  GW0e  GWOR  AWNT  CWOR  CW0S  GW04  GWOR  GWN2  GWOd CW O
I **0x0006 0006 = = = = = = = = = = M05 M04 M03 M02 M01 MO0 I

Description: 1.Column=Register address, n. Column=Modul number.bitposition
*) GW: gateway status-/diagnostics bits
[**) M: module diagnostics (1 bit for each module)|

According to the examples for setting the Modbus channels (see Setting the Modbus-channels
(examples) and data mapping (page 7-18)), the following channel is add to read out the group
diagnosis register.
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

Read Holding Registers (FC3), register 0x0006, length 1

Figure 7-8:
Channel for
reading out the
group diagnosis

ModbusChannel
Channel
Name
Access Type
Trigger
Comment
READ Register
Offset
Length

Error Handling

Offset

Length

WRITE Register

(el

group diag

[Read Holding Registers (Function Code 03) A4
crceme(r) w0
0x0006] -

1

Keep last Value -

0x0000

1

In the example, the group diagnosis is in %IW2:

Figure 7-9:
group diagnosis

7-32

& BL6T_GW_MP.project* - CoDeSys EI\EI
Fle Edit Miew Project Build Onlne Debug Tools Window Help
BEHE & # % - o om
Devices > o X Start Page m Modbus_TCP_Master m BL67_GW_EN_MP m Ethernet m Device - X
=3 BL67 G MP -
5 m Device [connected](CoDeSys Contr ‘ Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ModbusTCPSlave 1/0 Mapping M
=-Bl PLCLogic Channels
=\ Application [run] Variable Mapping  Channel Address Type Current Value =
@ o +eop xReset %IN0  WORD 128
m Library Manager oG Status %IW1 WORD 1
PLC_PRG (PRG) FY group diag %IA2  WORD 18
= @ Task Configuration = Diag, slot 2 %IW3 WORD 2
& MainTask @ Bit0 %I6.0  BOOL
= m Ethernet (Ethernet) @ Bit1 HaIN6.1 BOOL
=3 () Modbus_TCP_Master (Modh M Bit2 %62  BOOL
m BLE7_GW_EN_MP (Maod @ Bit3 %INE.3 BOOL
L4 Bit4 %64  BOOL
@ Bit5 %DE.5 BOOL s
@ Bit & %66  BOOL i
@ Bit7 FaIN6.T BOOL
@ Bit 8 %0 BOOL
@ Bit9 YD1 BOOL
@ Bit 10 %DF.2 BOOL
@ Bit 11 %D7.3 BOOL
@ Bit12 D74 BOOL
@ Bit 13 %75 BOOL
@ Bit 14 FaDF.6 BOOL
@ Bit 15 %DF.7 BOOL =
4| 1 *
Reset mapping
IEC Objects
Variable Mapping  Type
§ BLGET_GW_EN_MP @ ModbusTCPSlave
4 [ Ll + i = Createnew variable " =Mapto existing variable
D POUs | 2% Devices
RUN Program loaded Program unchanged Current user: (nobody)

— bit1=1

— slot 2 sends diagnosis information

— BL67-8DI-PD (see also Used hard-/software (page 7-2))
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Evaluation of the module diagnosis information

The diagnosis data of module BL67-8DI-PD at slot 2 of the example station can be found in registers
0xA020 to 0xAO03F (see also Modbus TCP-report (Figure 7-16: Modbus report - Mapping of parameter
and diagnostic data (page 7-17)), whereby only register 0xA020 contains diagnosis information.

According to the examples for setting the Modbus channels (see Setting the Modbus-channels

(examples) and data mapping (page 7-18)), the following channel is add to read out the module
diagnosis.

Read Holding Registers (FC3), register 0xA020, length 1:

Figure 7-10: MeodbusChannel =
Diagnosis chan- | cwame
nel Name Diag, slot 2
Access Type {Raad Holding Registers (Function Code 03) -
Comment
READ Register
Offset 0xA020 -

Length 1
Error Handling Keep last Value -

WRITE Register
Offset 0x0000

Length 1
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Application example: BL67-GW-EN with Modbus TCP (CODESYS Win V3)

%IWS3 in the I/0 image of the example station shows the diagnosis information available at slot 2:

Figure 7-11:
Diagnosis data
atslot 2

@ BL67_GW_MP.project” - CoDeSys |
File Edit View Project Buld Online Debug Tools Window Help
e HE & dh b - O o , u
Devices > & X E] StartPage [ [f§ Modbus_TCP_Master ] BLE7_GW_EN_MP | [j Ethernet | |7 Device - X
=3l BLEZ GW MP =
= m Device [connected] (CoDeSys Contrg | Modbus Slave Channel I Modbus Slave Init | ModbusTCPSlave Configuration |M PSlav
=-E PLC Lagic Channels
= -IC} Application [run] Variable Mapping Channel Address Type Current Value =
@ o S XReset %IND WORD 128
m Library Manager e g Status YIW1 WORD 1
PLC_PRG (PRG) oG group diag %RIN2 WORD 18
= @ Task Configuration = Diag, slot 2 S%IN3 WORD 2
& MainTask @ Bit 0 %I¥6.0  BOOL
=43 [ Ethernet (Ethemet) | w Bit 1 %Dl BOOL
=3 [fJ Modbus_TCP_Master (Modb r] Bit 2 D62 BOOL
[ BLE7_GW_EN_MP(ModH @ Bit 3 %63  BOOL
L] Bit4 %INE.4 BOOL
L] Bit 5 %IXG.5 BOOL L
L] Bit 6 S IXG.6 BOOL 3
L] Bit7 SING.7 BOOL
@ Bit 8 %DF.0 BOOL
@ Bit 9 %D7.1 BOOL
@ Bit 10 %IN7.2 BOOL
@ Bit 11 %D7.3 BOOL
@ Bit 12 Y%I¥7 .4 BOOL
L] Bit 13 %IX7.5 BOOL
L] Bit 14 %IX7.6 BOOL
L] Bit 15 %77 BOOL
< 1 +
IEC Objects
Variable Mapping  Type
@ BLET_GW_EN_MP M ModbusTCPSlave
Ll LI} r @ = Create new variable " = Map to existing variable
D POUs |32 Devices
RUN Program loaded Program unchanged Current user: (nobody)

Meaning:
Bit 1: Overcurrent/short circuit sensor at channel 1

(see also Diagnostics of the I/0-modules (page 3-44))

Figure 7-12:
Mapping of
diagnosis data
acc. to Modbus
Report

7-34

2.5. Map for diagnostic data

[ Register | Bitpos. | Length [ Siot | Module [ Parameter | Value range
ADOD 0 1 1 BL67-8X3G-PD Overcurrent/short-circ. Sensar 0:-
1 - activate
ADOD 8 1 1 BL67-8XSG-PD Overcurrent/short-circuit channel 0:-
1 : activate
ADOD 1 1 1 BL6T-8X SG-PD Overcurrent/short-circ. Sensor 0:-
ADDD g 1 1 BLET-8X8G-PD Overcurrent/short-circuit channel 0:-
1 :activate
ADOD 2 1 1 ‘BLGT-8XSG-PD Qvercurrent/short-circ. Sensor 0:-
1 :activate
ADOD 10 1 1 BLG7-8XSG-FD Overcurrent/short-circuit channel 0:-
1 :activate
ADOD 3 1 1 BLG7-8XSG-PD Qvercurrent/short-circ. Sensor 0:-
1 :activate
AD20 0 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensor 0:-
1 :adlivate
AD20 8 1 2 BL67-8DI-PD Open circuit 0:-
1 __activate
A020 1 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensar 0:-
1 :activate
AN El 1 BLe7-5DI-PD Open circuit 0:-
1 :activate
AD20 2 1 2 BL67-8DI-PD Overcurrent/short-circ. Sensar 0:-
1 :activate
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8.1

8-2

PROFINET

TECHNICAL BASICS

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

Distributed 1/0 with PROFINET

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

Device Model

PROFINET describes a device model oriented to the PROFIBUS framework, consisting of
places of insertion (slots) and groups of I/0 channels (sub slots). The technical characteristics
of the field devices are described by the so-called GSD (General Station Description) on an
XML basis.

Field bus integration

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

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

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

Communications in PROFINET

Communications in PROFINET contain different levels of performance:

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

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

For particularly challenging tasks, the hardware based communication channel Isochronous
Real-Time (IRT) can be used for example in case of Motion Control Applications and high per-
formance applications in factory automation.
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UDP/IP communication

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

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

Real-time communication (RT)

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

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

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

Address assignment

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

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

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

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

Address assignment is performed in two steps:

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

— Assignment of the IP address by the 10-Controller before system boot based on the plant
specific (unique) name.
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8.2 FSU - Fast Start-Up (prioritized startup)

8.2.1 General

TECHNICAL BASICS

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.

Ethernet-connection for BL67 in QC-/FSU-applications

NOTE
ﬂ Please read Ethernet-connection for QC-/FSU-applications (page 3-13) for information about
the correct Ethernet-cabling in FSU-applications with BL67.

8.2.2 FSUinBL67
The TURCK BL67-gateway BL67-GW-EN (VN > 03-00) supports the prioritized startup FSU.
The following table contains a list of all electronic modules which are ready for FSU:
QuickConnect (QC) and Fast Start-Up (FSU) (page 3-6).

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

Auto negotiation: disable

Transmission medium/duplex: set to a fixed value

NOTE
ﬂ Please read chapter 9, Fast Start-Up - configuration of fieldbus nodes (page 9-17).
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8.3 MRP (Media Redundancy Protocol)

The BL67-GW-EN (> VN 03-04) supports MRP.

TECHNICAL BASICS

ﬂ MRP is a standardized protocol according to IEC 62439. It describes a mechanism for media
redundancy in ring topologies. A Media Redundancy Manager (MRM) checks the ring topo-
logy of a PROFINET network defined by the network configuration for functionality.
All other network nodes are Media Redundancy Clients (MRC).

NOTE

ﬂ Detailed information about MRP in PROFINET can be found on the homepage of the PROFI-
BUS
user organization under www.profibus.com.

8.4 Address assignment

NOTE
ﬂ 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.

The device name can be freely chosen.

NOTE
It is not necessary to address the station’s internal module bus.
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8.5 GSDML file

You can download the actual GSDML file for the gateway BL67-GW-PN "GSDML-Vxx-Turck-BL67-
xxx.xml" from our Homepage www.turck.com.

8.6 Default values

Default values:

IP address: 192.168.1.254
subnet mask: 255.255.255.0
name: -

NOTE
ﬂ When storing the device name or the IP address or when resetting the gateway to the default
values, the GW-LED switches to orange.

During this time, the gateway’s voltage supply must not be interrupted. In case of a power
failure, faulty data will be stored in the gateway.

NOTE
ﬂ Resetting the gateway is only possible when the station is not connected to the fieldbus (no
AR active). (no AR active).
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8.7 Diagnosis in PROFINET

In PROFINET, critical events (diagnostic messages) are reported acyclically as alarms.

In addition to information as slot-number, subslot-number, channel type etc., the diagnostic telegrams
contain error codes which define the diagnostic event more precisely.

The error codes are interpreted by the PLC-software or respective function block, so that the diagnostic
messages are normally displayed as plain text.

You will find an example of a diagnostic telegram in chapter 9, under Diagnostic telegram with error
code (page 9-20).

Please read the following sections, for the meaning of the error codes of the BL67-gateway and the I/
O-modules.

8.7.1 Gateway Error codes

Table 8-1: Value (dec.) Diagnostics meaning for the gateway
Gateway
error codes

Error codes (1 to 9 according to the standards)

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

Error codes (16 to 31 manufacturer specific)

16 Parameterization error
This Error Code covers several gateway messages which can be specified more
exactly using the TURCK software tool IO-ASSISNTANT (FDT/DTM) or the device's
web server.
- Station configuration changed
The process data exchange is still running even if the current station configuration
does not match the reference module list in the gateway (e.g. module pulled).
- Master- or 1/O-configuration error:
The process data exchange is stopped, because
- the actual module list has been changed and is incompatible (e.g. wrong module
in station)
or
- the station configuration could not be prepared by the gateway to be read out.
The station configuration set in the configuration software of the corresponding
controller serves as a reference.

22 Communication error
- Module bus error
— Communication with the module bus station on the module bus is not possible.
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8.7.2 Channel-specific error codes of the 1/0-modules

The channel-specific diagnostic messages of the I/0-modules using error codes are defined as follows:

Table 8-2: Value (dec.)
Channel specific
error codes

Diagnostics

Error codes (1 to 9 according to the standards)

1

Short circuit

2 Undervoltage

4 Overload

5 Overtemperature

6 Wire break

7 Upper limit value exceeded
8 Underflow lower limit

9 Error

Error codes (16 to 28 manufacturer specific)

16

Parameterization error
After a validity check, the parameter data are (partially) rejected by the module.
Check the context of parameters. Check the context of parameters.

21

Hardware error
The module detected a hardware failure. Exchange the module.

22

Communication error
The module detected a communication problem at its ports, e.g. RS232/485/422, SSI
or other interface. Check the connection or the function of the attached devices.

23

Direction error
The direction is detected to be wrong. Check the parameterization or the control
interface versus use case.

24

User software error
The module detected an user application software error.

25

Cold-junction compensation error
The module detected a defect or missing cold-junction compensation.

26

Overload sensor supply
The module detected an overload at the sensor supply.

28

Common error

The module detected an error. Refer to the I/0-module manuals for a more detailed
description of possible errors. Error types can depend on the operation mode and
the parameterization.

8-8
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Meaning of the PROFINET error codes for the BL67 1/0-modules
The gateway changes the diagnostic messages sent by the BL67 I/0-modules to PROFINET error codes.

The following table shows, which module message will be changed to which error code.

NOTE
ﬂ The description of the diagnostics for the BL67 I/O modules is part of the user manual "BL67
I/0 module" (D300529www.turck.de.

Table 8-3: Error code Module diagnostics
Error Codes/
module diagnos- No. Text BL67 1/0 module Diagnostic message of the
tics (dec.) module
1 Short circuit
2 Undervoltage BL67 BL67-PF-24VDC Undervoltage VI/
Undervoltage VO/
BL67-2RFID-x Transceiver indicates power
supply error
3 Overvoltage
4 Overload
4 Overload BL67 BL67-2RFID-x Ident-overcurrent (supply of
transceiver is switched-off)
BL67-4D14DO-PD Overcurrent

BL67-8XSG-PD

BL67-1CNT/ENC DIA_DOx
BL67-1CVI Overcurrent VC (at the valve
power supply)
BL67-2AI-PT Short circuit
5 Overtemperature
6 Wire break BL67 BL67-xDI-PD Wire break
BL67-2Al-I
BL67-2AI-PT
BL67-2AI-TC
BL67-4Al-V/I

BL67-4AI14A0-V/I

BL67-1SSI
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Table 8-3: Error code Module diagnostics

Error Codes/

module diagnos- No. Text BL67 1/0 module Diagnostic message of the

tics (dec.) module

7 Upper limit value  BL67 BL67-1CNT/ENC STS_OFLW (overflow)
exceeded

BL67-1SSI Sensor value overflow
BL67-xAl-x/ Measured value out of range
BL67-XAO-Xx

BL67-2AI12A0-V/I

8 Underflow lower  BL67 BL67-1CNT/ENC STS_UFLW (underflow)
limit
BL67-1SSI Sensor value underflow
BL67-xAl-x/ Measured value out of range
BL67-xA0O-x

BL67-2AI12A0-V/I

9 Error BL67 BL67-1CVI DiagNode x/DiagCVI:
Emergencies transmitted since
module start.

BL67-xAO-x Overflow/underflow OUFL
BL67-4A0-V
16 Parameterization  BL67 BL67-TRSxxX Configuration error
error
BL67-1SSI
BL67-1CNT/ENC Parameterization error,
ERR_PARA
BL67-2RFID-x Module parameter invalid
21 Hardware error BL67 BL67-2RFID-x Hardware failure transceiver
BL67-1RSxxx Hardware error
BL67-xXA0O-x
22 Communication BL67 BL67-1CVI Communication error transmit-
error ted since module start/Guard
Time timeout
Communication error/Guard
Time timeout
BL67-2RFID-x Transceiver parameter not sup-
ported
BL67-1RSxxx Data flow control error
23 Direction error
24 User software BL67 BL67-2RFID-x Software error
error
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Table 8-3: Error code Module diagnostics
Error Codes/
module diagnos- No. Text BL67 1/0 module Diagnostic message of the
tics (dec.) module
25 Cold-junction BL67 BL67-2AI-TC Cold junction compensation
compensation Wire break
error
26 Overload sensor BL67 BL67-xDI-PD Overcurrent VC (at the valve
suppl ower suppl
PPy BL67-4D14DO-PD P PRly)
BL67-8XSG-PD
27 Unknown
error
28 Common error BL67 BL67-1SSI SSI group diagnostics
29 Configuration
error

D300815 0215- BL67 multiprotocol



Implementation of PROFINET

8.8 Parameterization

8.8.1 Gateway parameters
The BL67-gateways for PROFINET occupy 4 parameter bytes.

Description of the gateway parameters

Table 8-4: Byte Bit Parameter Value Meaning
gateway

parameters

A Default 0 Byte 0

settings

Bit 0 and bit 1 Output behavior, if 1 module missing

00 outputOA The gateway switches the outputs of modules to "0".
No error information is transmitted. No error informa-
tion is transmitted.

01 output substitute  The gateway switches the outputs of all modules to
value "0" (with the exception of analog output modules).

Error information is transmitted to the analog output
modules. Depending on their configuration, these
modules set their outputs either to "0" or to a default
value, or to maintain the original values. The non-
configured analog output modules set their outputs
to"0".

10 hold current value The gateway maintains the actual output settings of
all modules (with the exception of analog output
modules). Error information is transmitted to the ana-
log output modules. Depending on their configura-
tion, these modules set their outputs either to "0" or
to a default value, or to maintain the original values.
The non-configured analog output modules set their
outputs to "0".

11 exchange process The gateway carries on exchanging process data
data with the other module bus stations. No error informa-
tion is transmitted.

Bit 2 and bit 3 Output behavior, if 1 module wrong

00 outputO A The gateway switches the outputs of modules to "0".
No error information is transmitted. No error informa-
tion is transmitted.

01 output substitute  The gateway switches the outputs of all modules to
value "0" (with the exception of analog output modules).

Errorinformation is transmitted to the analog output
modules. Depending on their configuration, these
modules set their outputs either to "0" or to a default
value, or to maintain the original values. The non-
configured analog output modules set their outputs
to "0".
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Table 8-4: Byte Bit Parameter Value Meaning
gateway
parameters
A Default 10 hold current value The gateway maintains the actual output settings of
settings all modules (with the exception of analog output

modules). Error information is transmitted to the ana-
log output modules. Depending on their configura-

tion, these modules set their outputs either to "0" or
to a default value, or to maintain the original values.
The non-configured analog output modules set their
outputs to "0".

11 exchange process The gateway carries on exchanging process data
data with the other module bus stations. No error informa-
tion is transmitted.

Bit 4 and bit 5 Output behavior at communication loss

00 outputOA The gateway switches the outputs of modules to "0".
No error information is transmitted. No error informa-
tion is transmitted.

01 output substitute  The gateway switches the outputs of all modules to

value "0" (with the exception of analog output modules).
Errorinformation is transmitted to the analog output
modules. Depending on their configuration, these
modules set their outputs either to "0" or to a default
value, or to maintain the original values. The non-
configured analog output modules set their outputs
to "0".

11 hold current value The gateway maintains the actual output settings of
all modules (with the exception of analog output
modules). Error information is transmitted to the ana-
log output modules. Depending on their configura-
tion, these modules set their outputs either to "0" or
to a default value, or to maintain the original values.
The non-configured analog output modules set their
outputs to "0".

1 Bit 0: reserved

Bit 1: Deactivate all diagnostics

0 no A Diagnostic messages and alarms are generated.

1 yes Diagnostic messages and alarms are generated.
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Table 8-4: Byte Bit Parameter Value Meaning
gateway

parameters

R Default 1 Bit 2: Deactivate load voltage diagnostics

settings

0 no A A monitoring of the field supply V, (from the gate-
way and the Power-Feeding modules) is activated.

If this parameter is set but the parameter "Diagnos-
tics from modules" (see bit 1) deactivated, then only
the voltage supply at the gateway is monitored. The
voltage supply with V at the Power-Feeding mod-
ules is not monitored at the power feeding modules.

1 yes An possible over- or undervoltage for V, is not moni-

tored.
Bit 3: reserved
Bit 4: Deactivate I/O-ASSISTANT Force Mode

0 noA -

1 yes The I/O-ASSISTANT is not able to access the gateway
via Force Mode.

Bit 5: reserved
Bit 6: Startup if configuration does not match

0 no A Changes in the station configuration are stored in the
gateway following a power-on reset.

1 yes If the static configuration is deactivated, a dynamic
configuration take-over is realized directly following
station configuration changes (important for acyclic
parameterization).

Bit 7: reserved
2 Bit 0: Deactivate EtherNet/IP

0 no A Explicit deactivating of the other Ethernet-
protocols as well as of the web server.

1 yes

Bit 1: Modbus TCP deactivated
0 noA
1 yes

Bit 2 to Bit 7: reserved

3 Bit O to Bit 6: reserved

Bit 7: Web server deactivated
0 no A Explicit deactivating of the web server
1 yes
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8.8.2 1/0 module parameters

The description of the parameters for the BL67 I/0 modules is part of the user manual
"BL67 I/0 module" (D300529) at www.turck.de.

D300815 0215- BL67 multiprotocol 8-15


http://pdb2.turck.de/repo/media/_enAnlagen/d300529pdf
http://www.turck.de/en

Implementation of PROFINET

8.9 Description of user data for acyclic services

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 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)

Reading of differences between the expected and the actually plugged modules

8.9.1 Description of the acyclic gateway user data

Table 8-5: Index Name DataType r/w Comment

Gateway Applica-

tion Instance
1 Gateway parameters WORD r/'w  Parameter data of the module
(0x01)
2 Gateway STRING r Product name of the gateway
(0x02) Designation
3 Gateway revision STRING r Firmware-revision of the gateway
(0x03)
4 Vendor ID WORD r Ident number for TURCK
(0x04)
5 Gateway name STRING r Name assigned to the gateway
(0x05)
6 Gateway type STRING r Device type of the gateway
(0x06)
7 Device ID WORD r Ident number of the gateway
(0x07)
8 (0x08) to reserved
23 (0x17)
24 Gateway diagnosis WORD r Diagnosis data of the gateway
(0x18)
025 reserved
(0x19) to
31
(0X1F)
32 Module input list Array of r List of all input channels in the sta-
(0x20) BYTE tion
33 Module output list Array of r List of all output channels in the sta-
(0x21) BYTE tion
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Table 8-5: Index Name DataType r/w Comment
Gateway Applica-
tion Instance
34 Module diag. list Array of r List of all module diagnosis mes-
(0x22) BYTE sages
35 Module parameter list Array of r List of all module parameters
(0x23) BYTE
36 reserved
(0x24) to
45039
(OXAFEF)
45040 I&MO-functions r Identification & Maintenance
(OXAFF0)
45041 I&M1-functions STRING[54] r/w  not supported
(OXAFF1)
45042 I&M2-functions STRING[16] r/w
(OxAFF2)
45043 1&M3-functions STRING[54] r/w
(OXAFF3)
45044 I&M4-functions STRING[54] r/w
(OXAFF4)
45045 I&M5-functions
(OXAFF5)
28672 Gateway parameters WORD r/w  activating/ deactivating the Ether-
(0x7000) net-protocols (see also Gateway
parameters (page 8-12))
8.9.2 Description of the acyclic module user data
Table 8-6: Index Name Datatype r/w Comment
Module user data
1 Module parameters specific r/w  Parameter of the module
(0x01)
2 Module type ENUM r Module type
(0x02) UINT8
3 Module version UINT8 r Firmware-revision of the module
(0x03)
4 Module ID DWORD r Ident number of the module
(0x04)
5 reserved
(0x05)
to 18
(0x12)
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19 Input data specific r Input data of the respective module
(0x13)

20 reserved

(0x14) to

22 (0x16)

23 Output data specific r/w  Output data of the respective mod-
(0x17) ule

24 (0x18) reserved

to 31

(0x1F)

32(0x20)  Profile specific These indices are reserved for the data of several module
to 255 profiles (e. g. RFID). The definitions of the profile indices
(OXFF) can be found in the respective module descriptions.

8-18
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9.1 Application example

9.1.1 General

In order to configure the connection of a BL67 multi-protocol gateway for PROFINET to a Siemens PLC
S7, the software package "SIMATIC Manager" version 5.5 from Siemens is used.

9.1.2 Example network
Siemens PLC S7, CPU 315-2 PN/DP, 6ES7 315-2EH14-0ABO, V3.2
— Device name: pn-io
- IPaddress: 192.168.1.112
FGEN-IOM88-5001
- Device name: turck-fgen-107
— IP-address: not assigned, yet
FGEN-XSG16-5001
— Device name: turck-fgen-90
— IP-address: not assigned, yet

BL67-GW-EN
Gateway for connecting PROFINET to the BL67 example station (see Table 9-1: Example station).

- Device name: not assigned, yet

— IP-address: not assigned, yet

Table 9-1: Module Data width
Example station Process input Process output
GW BL67-GW-EN
1 BL67-8XSG-PD 8 Bit 8 Bit
2 BL67-8DI-PD 8 Bit -
3 BL67-2A0-I - 4 byte
4 BL67-8DO-0.5A-P - 8 Bit
5 BL67-4Al-V/I 8 byte -
6 BL67-4DO-2A-P - 4 Bit
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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 9-1:
. .’-; SIMATIC Manager - BLGT-GW-EN-MP
Selecting a #o _ _ :
SIMATIC . File Edit PLC View Options Window Help
station O |f  Station v 1 SIMATIC 400 Station ter > MRAR =EMD
Subnet 3 2 SIMATIC 300 Station
9 BL67-6
_gﬂ Program 3 3 SIMATIC H Station
7 Software N 4 SIMATIC PC Station
7 Block > 5 Other Station
M7 Software v CERE S
7PG/PC

Symbeol Table

Text Library

External Source...

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

9.1.4  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..." com-
mand or directly in the Windows Control Panel for your PG/PC.

Figure 9-2:
Command "Set .’-; SIMATIC Manager - BLGT-GW-EN-MP
File Edit Inset PLC View Window  Help
,fJ G/) P(.:,lnter- O = | 29 & Customize... Ctrl+Alt+E <[ | 2B
ace... X

£ BL67-GW-EN-MP -- C:\Progri

E--@ BLE7-GW/-EN-MP
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CAx Data
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Application example: BL67-GW-EN with PROFINET (S7)

9.1.5 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 9-3:
Install GSD-file

E@ HW Config - [SIMATIC 300(1) (Configuration) -- BL67-GW-EN-MP]
O] station Edit Inset PLC View Options | Window Help

0= 2 B | & Customize...
Specify Module...
Configure Network
Symbol Table

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...
Install GSD File...

Find in Service & Support...

Create G5D file for I-Device...

4 | i

Suchen: | Ll

m

— | Profile |Standard
%? PROFIBUS DP

SIMATIC 300
SIMATIC 400

SIMATIC PC Based Contol 3004400
B SIMATIC PC Station

:I:I SIMATIC 300(1)

Slot | Designation

2 Define the directory for the TURCK GSDML-files by browsing the directories and add the BL20

PROFINET gateway to the hardware catalog.

Figure 9-4:
Install GSDML

file Install G5O Files: fram the directory -l

Install GSD Files

|E:\U sershacheuechiDesklophPROFINET

File Release

2-TURCK-FGEN-20120307-0101

GSOM
G5D

Browse ...

Languages
English, Ge
English, Ge

GSDMLA2 2-TURCK-BL20-E-Gw/-PH-20121 220-010000%ml - 12/20/2012 01:00:00 AM V2.2
03/07/2012 01:00:00 &

4| i

X5

\

Instal || ShowLog Select Al Deselect Al |

i}

Close

9-4
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The new gateway can now be found under "PROFINET |0 — Additional Field Devices — 1/0 — TURCK".

F,gure 9-5: Hardware Catalog B
BL67-gateWGy Suchen: | ot dhi
in Hardware s | =
Profile | Standard hd
Catalog —
%?“ FROFIBUS DP -

B2 PROFIBUS-PA

-85 PROFINET IO
B Additional Field Devices
-3 110
B3 TURCK
&3 BL20

h

+ analog indoutput
D analog input
-2 analog output
D digital in/output
D digital input
D digital output
-2 emply slot
H-{L power

D technology
- FGEN

-] Gateway
B HMI
B 140
£
£

m

7-{_1 Metwork Components
17 Sensors

M- Switching devices
E-El SIMATIC 300

E-El SIMATIC 400

=-Fl SIMATIC PC Based Contral 3004400 -
EB27214 - e
TURCK = —
Modular Fieldbus [0-System in IPEF =
GSDML2 25-TURCK-BLET-GWw-EM-20130326- =

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

Flg ure. 9-6: B HW Config - [SIMATIC 300(1) {Configuration) - BLET-GW-EN-MP] =N R
Selectmg the Blj Station Edit Insert PLC View Qptions Window Help _[=]x

cPU D8 &S s aln ||y 2| 98 | w2

B ol
Suchen: tirt dh

- = Ethemel(1): PROFINET-0-System (100 | | Brfle[Standard =

CPU 3152 PN/DP [ -

MPLDP D Metwork Components

PNQ {23 Sensors

Poi 7 {21 Switching devices

P2R Port 2 SIMATIC 300

acr

23 CP-300

{3 cPU-300

5 -0 CPU 312

{13 CPU 312 IFM

E-3 CPU 2120

-3 CPU 313

B0 CPU 2130

-3 CPU313C-2DP

[ CPU313C2 PP

B CPU 314

{13 CPU 314 1FM

B3 CPU 21402 0P

{3 CPL 314C-2 PN/DP
L B CPU 21402 PP

<[ n - ’ B CPU 315

(] CPU 3152DP

--(Z1 CPU 3152 PN/DP

E
:I:I Ethemet(1]: PROFINET-I0-5ystem (100 [0 FEST 316-2EG10:04B0
Device Mumber | IP addres... | Device Name | Order number Firmware Diagnostic address Initial state | Shared ‘ D BEST 315-2EH1304B0
| | | | | | | N =] BEST 315-2EH14-0480

\ i v3.1
-] CPU 315F-2 DP
N+ CPU 315F-2 PN/DP
B
B
B
E
E
B

m,

-

mn

EESY 315-2EH14-04B0
384 KB work memory; 0.05ms/1000
instructiors; PROFINET connection; S7
Communication (loadable FBs/FCs);

Press F1 to get Help. Chg

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.

Figure 9-7:

| Properties - Ethernet interface PN-IO (R0/52.2) @
Properties —
. eneral ‘arameters
Ethernet inter-
face

If & subnet is selected,
the next available addresses are suggested.

IP address: 192.168.13 Gateway

+ Do not use router
Subnet mask: 255.255.255.0

" Use router

™ Use different method to obtain IP address .
Address:

Subnet:
— nat networked — Mew...

9-6 D300815 0215- BL67 multiprotocol



Application example

TURCEK

Industrial
Automation

Figure 9-8:
Add new
Ethernet subnet

Properties - New subnet Industrial Ethernet @
General |
Name:
57 subnet ID: 0067 - |0004
Project path: |
Storage location
of the project: |C:\F‘rogrc|m Files (cB6)\Siemens'\Step7\s 7proj\BLE7-GW-
Author: |
Date created: 06/17/2013 10:23:04 AM
Last modfied: 06/17/2013 10:23:04 AM
Comment: P
e | o
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9.1.6 Adding PROFINET network nodes
The nodes of the example network (see page 9-2) are added to the PROFINET as follows:
FGEN
- FGEN-IOM88-5001, device name: turck-fgen-107
- FGEN-XSG16-5001, device name: turck-fgen-90

Figur e 9-9: B HW Config - [SIMATIC 300(1) (Configuration) — BL67-GW-EN-MP] = E=m ==
Add network II'I] Station Edit Insert PLC View Options Window Help - | & %
D8 5 i dla [ %8 w2
nodes EGL e %K
i olx
Suchen: LuEH
=0 UR =
1 p Ethemet(1): PROFINET-I0-System (100) Erofle  [Standard ~|
2 CPU 3152 FN/DP T Z (Z}Imk = =3 FROFIBUS OF a
X1 MPLOP f'h!ﬂl FPROFIBUS-FA
x2 PN-O = FIUE: -3 PROFINET ID
X2PIR Port 1 m = o 21 Additional Field Devices
X2P2R Port 2 i kg e 11
3 =3 TURCK
., T 20 B
5 =-(Z3 BLE7
] il B E BLE7-GW-EN
=z - analog infouty
{1 analog input
{1 analog output
{1 digital infoutpy
[ digital input
{1 digital output
{1 empty slat
L power =
- technalogy
-] FGEN
o B0 Gateway
< [ 3 []-g HMI
[ 1/0
-0 Metwork Components
:I :l [3) turck-fgen-30 B3 Sensars
Slat M..| Order rumber | address | O address | Diagnostic address: Comment | ] EM.i?II?gISUg devices
7 [ furch CFSAET i = o
s (] A EGh &
. n {3 cP-300
N1 Ao g
- o {2 cPU-a0
i B
7 [ s T T.r 0 300
> 1 Gateway
{2 4300
{23 P5-300
{22 RACK-300
(-] 5M-300
-l SIMATIC 400 S2
4 m +
6827214 = E
TURCK. = =
Modular Figldbus [0-System in IPE7 =
GEDMLYZ 25-TURCK-BLETGW-EN-
Insertion possible Chg
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Adding a BL67-gateway and configuring the BL67-station

Now, the BL67-gateway is selected from the Hardware Catalog and added to the configuration
BL67-GW-EN,
- Device name: not assigned, yet
- IP-address: not assigned, yet

1 Select the gateway under "PROFINET I0 — Additional Field Devices— 1/0 — TURCK — BL67" and
add it to the Ethernet-network.

A double-click on the gateway-symbol opens the dialog "Properties TURCK".

Enter the gateway'’s device name in this dialog.

Figure 9-10:
Dialog:
Properties
TURCK

Properties - turck-bl&7 @
General |

Short description: turck-bl67
Modular Fieldbus 10-System in IPE7

Order Mo/ firmware: 6827214/ 5WV 1.1

Famity: TURCK
Device name: |turt:k-bIE?-1 12
GSD file: GSDML-V2.25-TURCK-BL67-GW-EN-20130326-010100ml

| Ghors i 1o |

Mode in PROFINET 10 System

Device number: |4 j |PRO FINET-IO-System (100)

IP address: 152.168.1.7 Ethemet...

[ Assign IP address via 10 controller

Comment:

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.

NOTE

When storing the device name or the IP address or when resetting the gateway to the default
values, the GW-LED switches to orange. During this time, the gateway’s voltage supply must
not be interrupted. In case of a power failure, faulty data will be stored in the gateway.
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9.1.7 Configuring the BL67-station

After the assignment of the device name, the I/0 modules, which are connected to the BL67 gateway,
are added to the station. They have to be selected from the Hardware Catalog in the same order as they

appear physically in the station.

Figure 9-11:

% HW Config - [SIMATIC 300(L) (Configuration) -- BL67-GW-EN-MP] = o |
Add I/O' Olj Station Edit Inset PLC View Options  Window Help = || &=
modules to the DSe0 § & s &l | D 92| k2
station = alxl
Add a station == | K |

- = Ehemet(1): PROFINET-O-System (100) " | Frofile [Standar =
2 CPU 3152 PN/DP ROFIELS DP A
Xt MPLDP T T2 urekfos = ke ROFIBLIS-PA
x PO = (1) 56 ROFINET 10
X2PIR Port T E m | [ Additional Field Devices
X2P2R Port 2 ﬂ SREm gLl
3 B3 TURCK
4 E-3 BL20
5 B BLE7
£ o B (3 turck-foe E-@ ésr-aw-w
= B log in/output
e Bl 501 ol
{7 analag output
B0 digital in/output
£ digital input L
23 digital output T
‘-[@ eLs7T1EDO01AP
; BLE7-4D0-0.54P
“ I " BLET-8D0-0.54-N
[ BLETEDO-D EAP
] 4 ok b2 o CI mpﬁfj;gmﬂm
Slot todule Order number | addiess 0 addiess Diagnostic address: Comment J #-{ power
¢ |@ ek tbriiz | eeeneie 202 -0 technology
E -1 FGEN
] Gateway
E 11 HMI
T BLE7-8X5G.PD B 3 3 b o
Z BLE7-B01FD GeET20E 4 1 Network Components
3 BLE7-2501 5827179 756..259 ) Senaers
3 L7800 0EAF  [6e07i72 B 1l Switching devices
5 ELE74A15] e 6,25 :'IM’;‘NUU
? BLG7-4D0-24F 827174 5 . i
8 - mn ]
: e el
il BLG7-4D0-24P =
n GSDMLA2 25 TURCK-BLEF-GWEN- .
Press F1 to get Help. Chg
1 Save your hardware configuration via "Station — Save and Compile"
2 and download it to the PLC via "PLC — Download..." command.
The hardware configuration is completed.
NOTE
ﬂ If changes in the configuration of a node are made after the download of the configura-
tion and the starting of the PLC, PROFINET requires a reset for the respective device.
This can be done following different ways:
Hardware reset:
— F_RESET at the gateway (see also F_Reset (reset to factory settings, 900) (page 3-22)
Software reset:
- HW Config: Select a node via "PLC — Ethernet — Edit Ethernet Node...— Browse"
and execute the reset in the dialog box "Edit Ethernet Node..." via "Reset".
— other PROFINET-tool (PST-tool from Siemens, etc.)
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9.1 .8

Scanning the network for PROFINET nodes
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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".

Figure 9-12:
Configure
Ethernet node

@ HW Config - [SIMATIC 300(1] (Configuration) -- BL67-GW-EN-MP]
E"] Station Edit  Insert View Options Window Help

Close

=N o =)

=[5 =

0= 2 b | & Download... Ctrl+L
Upload... L ol x|
Download Module Identification... Suchen: it dh
=(0) UR Upload Module Identification to PG... .
: hemet(1): PROFINET-0-System (100} Brofle  [Standard =l
2 Faulty Modules... {Z}ErckY-f - ROFIELS DP o
X Module Informat Ctrl+D ’ 4) turck bIE RORBUS P
x odule Information... 1l m @4t ROFINET 10
X2PTR Operating Mode... Ctrl+I U Additional Field Devices
X2P2R Clear/Reset... P D{ED
3 B- TURCK
] Set Time of Day... {3 eL2n
5 Menitor/Modify £ BLE?
] & (3 turckdge -G BLETGW-EN
el Update Firmware... -{:l analog indoutput
m +-{] analog input
Save Device Name to Memory Card... {23 analog output
{2 digital infoutput
Ethemnet »l Edit Ethernet Node | (3 digital input |
P =0 digital output 1
vice Name...
Edit Ethemet Node ) - [§ BLEF1BDO014P
fvice Name... -4 BLE7-4DO-DEAP
Ethemet node |4 BLEZ-4DD-28M
MNodes accessible anline, @ ELer4pD-28F
- - [] BLE7-ADO-48P
B MAL address: | D [d BLs7ep0-0EaN
- [§ BLE7-8DO-05AF
- [§ BLEZ-BDO-R-NO
:I_ Set P configuration -3 empty dot
Slat (* Use P parameters 5 Comment J -0 power
& P E-3 technology
Ex - FGEN
™ 1P address: & Do W use 1ot [ Gateway
&7 = {1 HKl
T | Subnet mask: 7 Usern gim
g— Browse Network -5 Nodes @
;7 € Obtain IP address from a DHEP server Start || IP address | MAC address | Device type | Name | Subnet mask |
Identified by 192.168.1.9 O0-0E-BC-DE-AE-.. SCALANCE.. scalance-s202-2pit ----
= 192.168.1.3 0 F ph-io
7 & & 0000 0
8 | ) 192.168.1.5 00-07-46-FF-01-63  TURCK turck-fgen-30
El Clept 1D: [ Fast search 192.168.1.8 00-07-46-FF-4B-FF  TURCK, turck-fgen-107
10
1
Display|
Assign device name
Device name:
Fesst to factory settings Flash MAC address: 000745801555

Cancel Help

—

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, their IP
address and, if available, their device name actually stored in the device.

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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Device name assignment BL67-gateway

If necessary, the device name can now be changed to the needs of the application.

In this example, the following name is assigned to the BL67-gateway:

Device name: turck-bl67-112

Figure 9-13:
Adaptation of
the Ethernet
node configura-
tion

Edit Ethernet Node (=23

Ethemet node
Modes accessible online

MALC address: 00-07-46-80-16-66 Browse. ..
Set |P configuration
@+ |ze P parameters
Gateway
IP address:
I Gz 192168.1.7 + Do not use router
Subnet maszk: 200.256.255.0 " Use router
192.168.1.7
" Obtain IP address from a DHCP server
|dentified by
i+ i i
Client ID: [

Agsign P Configuration

Aszszign device name

Device name:

Fieset to factory settings

Beset

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

found.

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 9-10: Dialog: Properties TURCK).

If this is not guaranteed, the PLC will not be able to clearly identify the node!
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9.1.9 PROFINET neighborhood detection via LLDP

Due to the neighborhood detection, there is no previous PROFINET name assignment (see Device
name assignment BL67-gateway (page 9-12) 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 neigh-
borhood detection (page 9-14)).

Necessary setting of the PROFINET-controller

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

Figure 9-14: Properties - PN-I0 (R0/52.2) @”
Settings of the Media Redundancy | Time-of-Day Synchronization | Options |
PROF[NET_ General | Addresses ] PROFINET |-Device | Synchronization |
controller Short description: FN-O

Device name: [FN-10]

[ Use different method to obtain device name

[ Support device replacement without exchangeable medium

Interface
Type: Ethemet

Device number: 0

Address: 192.168.1.3

Networked: 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 |0-controller.

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

D300815 0215- BL67 multiprotocol 9-13



Application example: BL67-GW-EN with PROFINET (S7)

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 9-15).

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

Figure 9-15: Y HW Canfig - [SIMATIC 300(1) (Configuration) -- BL6T-GW-EN-MP] (== =]
Partner_port @Y Station Edit Inset PLC  View Options  Window Help
definition D=s" & & s 2 SR
e ol x|
(Example)
Sucher: ,7 ot b
=0 UR =

: | Ethemet(1): PROFINET-I0-System (100) Brofle  [Standsrd =l

2 CPU 3Ty . ; i —— i oP

o T | Properties - PN-1O - Port1 (XL P1) (5] g

A2 PO 'General | Addresses Topology |Opﬂons | 10

X2P1R Port 1 al Field Devices

XFP2R Port 2 Port Interconnection

3 TURCK

2 Local port |S|MATIC 300(1)4) turck-bI67-112%Port 1 (X1 P1) 3 EL20

5 Medium Local port: Copper Partner port: - - {1 BLE?

[ =g BLEPGWEN

=S Cable name: |Cnpper J -2 analog infoutput

-2 anslog input
(23 analg output
Partners -2 digital inoutput
Partner port: |Anypartnar ﬂ 3 digital input L

Qnrvypartner =-27 digital output

emating partner port b B K .
SIMATIC 300(1)\PN-I0 {CPU 315-2 PN/DP)\Port 1 (RO/52/%2 P1 R) E Stg;lg%DDDSLAPP
SIMATIC 300(1)\PN-IO {CPU 315-2 PN/DP)\Port 2 (RO/S2/X2 P2 R y
85740025 N
SIMATIC 300(1)%{1) SCALANCE-#202-2PIRT"Port 2 - RJ45 (X1 P2) BLE7-4D0-24-P
SIMATIC 300{1)\(1) SCALANCE X202-2PIRT\Fort 3 - POF (X1 F3) BLEF-AD0-2P
SIMATIC 30001)4{1) SCALANCE-X202-2PIRT\Port 4 - POF (X1 P4)

i AL, SIMATIC 200(1\(2) turck fgen-107\Part 1 (X1 P1) BLE7-8D0-0.54N
SIMATIC 300(1)\(2) turckfgen-107\Port 2 (X1 P2) ; Stg-ggg-gﬁj
SIMATIC 300(1)%3) turckfgen-30\Port 1 (X1 P1) B00-RA
5] wckbier1iz SIMATIC 300{1)\3) turck fgen-S0\Part 2 (X1 P2) E1ET empty ot
Siat Moduls Ord ole Data gg pover
7 ek BIEF TS | B8 = <100m & e echhology
s || A
2] .60 by

Kt [ A

1_|[§ BLE7-8%SG-PD 6827,  Componerts

2 BLE7-80I-PD 827, oK Cangel Help

3 [[4 BLE7-2a01 5827 l—l Q + i

4 BLE7-BD0-054P  [E827172 0 TMATIIEIBEIUQ vices

5 BLE7-441//] 6827222 256...263 o

3 BLE7-4D0-24F 6227174 5 g o Il

; 4 1 2

[ 5827174 P )

= TURCK =5 —

BLE7-4D0-24F 3

" T ||GSDMLV225 TURCK-BLET-GW-EN- -

Press F1 to get Help. 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.

TURCEK

Industrial
Automation

Fig ure 9-16: % HW Config - [SIMATIC 300(1) (Configuration) -- BL67-GW-EN-MP] [ | [E]
PROFINET @l station Insert PLC View Options Window Help = ||
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er- J GeTo 4 0 Addiional Field Devices
p . 4 Symboks. ﬁ H'CI&IU R
connection E B
4 Master System 3 2 BL20
E PROFINET 10 v PROFINET IO Syster... v 2 BLE?
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Application example: BL67-GW-EN with PROFINET (S7)

9.1.10 Online topology detection

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

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

respective tab.

Figure 9-17:
PROFINET
Topology editor
Offline/ online
comparison

9-16

Table wewl Graphic view Dffine/online comparison |

Configured topology [offline]

Detected topology (online)

=~ SCALANCE-X202-2PRT
Port 1 - RI45 (X1 P1)
Port 2 - RJ45 (X1 P2}
Port 3 - POF (X1 P3)
Port 4 - POF (X1 P4}

- turck-bI67-112
Port 1 (X1 P1)
Port2 (X1 P2)

turck-bI67-112 \ Port 1 (X1 P1)

SCALANCE-X202-2PIRT \ Port 1...

<[ T

Eiter: | Show all devices =l | Start | devices found
Object name ‘ Partner port Cable data Object name ‘ Partner port ‘ Cable dat: »
- PN-IO(CPU 315-2 PN/DP) E- pn-io
Port 1 (X2P1R) Port 1 2?7\ Port 1 -(-)
Port2 (X2 P2 R) Port2 turck-fgen-107 \ Port 1 -(-)

turck-bi67-112 \ Port 1 -(-)
Port 2 turck-fgen-90 \ Port 1 =)
Port3
Port4
- turck-bI67-112
Port 1 scalance-x202-2pirt \ Port 1 -(-) £

4 m (3

Aszign | Apply | Expart. | Options.. |

Cancel | Help
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9.1.11 Fast Start-Up - configuration of fieldbus nodes

Fast Start-Up has always to be configured for both neighboring nodes.

Prioritized stat-up - activation at PN-10

TURCEK
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FSU is activated at the PN-10 slots of FSU- devices in the hardware configuration (HW Config) in the

SIMATIC software:

The following figure shows the activation of the prioritized start-up using the example of the node

turck-bl67-112:

Figure 9-18:
Prioritized stat-
up - activation
at PN-IO

m] Station Edit Insert PLC
a8 B &S

E’a HW Config - [SIMATIC 300(1) (Cenfiguration) -- BL6T-GW-EN-MP]

View Options Window Help

L ] == Vg

Properties - PN-IO (X1}

General li\ddresses ] 10 Cycle I

Short description PN-IO

Name: S

=0 UR
1
2 CPU
Xt P
X2 PN
x2Pt Post
xerz Port
3
4
5
6

T —T—

:I:l M) twck-bls7-112

Slat Module |
o | rerck-iE7-117

Contral 300/400

Press F1 to get Help.

Comment
w1l A m
xr{l] A
1 BLET-B<5G-FD il
2 BLA7-ADI-PD
3 BLE7-240
4 BLE7-BDO-0.54-P
5
[3 0K Cancel Help
7
8 I
E] PROFIBUS-DP slaves for SIMATIC 57, M7, and C7 £
10 [distributed rack] =
1 il

ﬂ NOTE
The neighboring node has to be configured respectively.
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Application example: BL67-GW-EN with PROFINET (S7)

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:

Auto negotiation: 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-BL67-112.

F/gure 9-19: R HW Config - [SIMATIC 300(1) (Configuration) - BLET-GW-EN-MP] =
Conﬁguration @Y Station Edit Inset PLC View Options Window Help
of an Ethernet D8 &8 sin sl | =) 98 | w2
port - ol
et | Suchen ‘ n LuGH
=(0) UR Properties - PN-10 - Port 1 (X1 P1) ==
L 0  E—
Fl E CPU 3153 General ] Addresses I Topology Options l =
2 M Cannection R
x PO 1
X2PIR Port 1 Transmission medium / duplex: [TP 100 Mbps full duplex LE7-Ghw/-EM
X2PZR Port 2 LE7-Gyw -EM
El | ¥ Disable autonegotiation | E :2::23 lzﬁll"'tm"t
analog output
Boundaries - [ BLE7-2A04
- - (4 BLE7-280
- [§ BLE7-4A04
il L1 digital infoutput
[ EBLS74DI4DOFD =
™ - [{ BLEPESEF
[ eLe7-axsGFD
Fl —m_l 1 digital input
- [§ BLE7-16DIP
=] (1) tckbie? N E gtg;:ig::g
Slot odule E gtg;;g:ﬁD
7 lurek -BIEF -804
A AT [§ BLE7-8DIF
- [ BLE7-8DIFD
A7 FtE L0 digital output
1 BLE7-E=SG-FD - [§ BLEF16DO-0.1A-F
2 BLE7-8DI1-FD |4 BLE74DO-D5AFP
3 BLE7- 2401 [ BLE74DD-25N
4 BLE7-800-0.54-F gtg;iggﬁg
: m % - [§ BLE7-8DO-05AN
7 T -4 sLE7-eDO-05A-P
g 1 H --[§ BLE7-8DO-R-NO -
a 5827172 - 3
0 TURCK. F—_
Ir BLE7-800-0.54.F 3
— = GSDML2 25-TURCK-BLE?-GWW-EN-20130326- o
Insertion possible Chg

ﬂ NOTE
The neighboring node has to be configured respectively.
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9.2 Diagnosis with Step 7

9.2.1 Diagnostic messages in the hardware configuration

The BL67 gateways 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:

Flgure 9-20: w Madule Information - turck-ble7 EIIEI@
DlagnOStICS Path: |BL'57-GW—EN-MP\S|MAT|C AD(IMCPU 315 Operating mode of the CPLU: @ RUN
B/
A channel-specific | 9 ¥ Erer _ _ _
module Network Connection | ~ Statistics | |dentification |
X . General 10 Device Diagnostics | Communication Diagnostics | Interface |
diagnostics
B manufacturer M e prio
specific help Manufacturer's description  Hans Turck GmbH & Co KG Device 1D: 162 5001

Hex. Format...
texts Standard diagnostics: ;

Channel-specific diagnostics:
Slot Channel ... | Emor
5 1 Wire break
Help on selected diagnostic row: Display
E Help on Channel-specific Diagnosti @
Diagnostic row:
|W'ire break
Help:

Cause: Break on wire to sensor/actuator or other causes.

Femedy: Check wiring and eliminate problem or eliminate ather causes.
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Application example: BL67-GW-EN with PROFINET (S7)

9.2.2 Diagnostic telegram with error code

Figure 9-21:
Diagnostic tele-

10 Device Diagnostics in Hexadecimal Format @

10 device vendor and channel-specific diagnostics fhexadecimal):

gram 0000: 007100071C07 07 000000 0000 0500 07 2000
0010: 080080000000 2807 DDCDB 001 2B07 0006

A slot-no.

B sub slot no.

C Error Code

D Diagnostic mes-
sagein plain text

Structured Display:

[BRDiagnostics <1 -

-- Header
EI Address
L : 0005
0001
8000 =

- ChannelProperties: 0800
Diagnostic type: Channel diagnostics

e 2000
Li—_l"Channel diagnostics <l
" ChannelNumber: 0000
Channel Properties: Z807 D

- ChannelErrorType: 0008 - Wire break

Cloze | Frint... Help
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Guidelines for station planning

10.1 Module arrangement

10.1.1 Random module arrangement
The arrangement of the I/0-modules within a BL67 station can basically be chosen at will.

Nevertheless, it can be useful with some applications to group certain modules together.
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10.2 Complete planning

The planning of a BL67 station should be thorough to avoid faults and increase operating reliability.

ATTENTION!

@ Empty slots within a station

Interruption of the communication to following modules
» Check if the station contains more than two empty slots in sequence.
> Eliminate the empty slots.

10.3 Maximum system extension

A BL67 station can consist of a gateway and a maximum of 32 modules (equivalent to 1 m station
length).

The following overview shows the maximum number of channels possible under these conditions:

The entire station is made up of the respective module type only.

Table 10-1: module type Maximum number
Maximum
system extension Channels Module
A limiteddueto B 67-4DI-x 128 32
the high current
consumption BL67-8DI-x 256 32
(max. 1,5A) 1,5
A) atthemodule BL67-4DO-xA-P 128 32
bus5V
BL67-8DO-xA-P 256 32
BL67-8DO-R-NO 256 32
BL67-16D0O-0.1A-P 512 32
BL67-4D14DO-PD 256 32
BL67-8XSG-PD 256 32
BL67-2Al-x 64 32
BL67-2AI-PT 64 32
BL67-2AI-TC 64 32
BL67-4Al-TC 104 26
BL67-4Al-V/I 128 32
BL67-2A0-| 64 32
BL67-2A0-V 42 A 21A
BL67-4A0-V 84 21
BL67-2AI12A0-V/I 42 21
BL67-4AI4A0-V/I 84 21
BL67-1RS232 9A 9A
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Guidelines for station planning

BL67-1RS485/422 21 21
BL67-1SSI 21 21
BL67-1CVI 32 32
BL67-1CNT/ENC 21 21
BL67-2RFID-x 8 4

10.4 Creating potential groups

10.5 Plugging and pulling electronics modules

10-4

NOTE
ﬂ Ensure that a sufficient number of Bus Refreshing and Power Feeding modules are used if the

system is extended to its maximum.

NOTE
ﬂ If the system limits are exceeded, the software I/O-ASSISTANT 3 (FDT/DTM) generates an error
message, if the command "Station — Verify station" is activated.

Power Feeding modules can be used to create potential groups. The potential isolation of potential
groups to the left of the respective power distribution modules is provided by the base modules.

BL67 enables the pulling and plugging of electronics modules without having to disconnect the field
wiring. The BL67 station remains in operation if an electronics module is pulled.

The voltage and current supplies as well as the protective earth connections are not interrupted

ATTENTION!
@ Pulling or plugging of modules under load

Interruption of module bus communication, undefined states of I/0s

» Disconnect the station from the voltage supply

> Pull or plug I/0 module
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10.6 Extending an existing station

Extending a station is only possible if the station is disconnected from the voltages supply.

CAUTION!
Electric voltage 24 V

Danger of injury due to electric shock!

» Turn of the voltage supply

» Secure the voltage supply against restart.
» Ensure that the unit is de-energized.
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10.7 Firmware download

Firmware can only be downloaded
via Ethernet using the software tool I/0-ASSISTANT 3 (FDT/DTM).

The download using the USB-interface is not supported. More information is available in the program'’s
online help.

ATTENTION!

@ Firmware download

Damage of the firmware
» Disconnect the station from the modules bus before the download,
» Disconnect the field side
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Guidelines for Electrical Installation

111

11.1.1

General notes

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 bun-
dles. Signal and data cables must always be routed as close as possible to ground potential surfaces (for
example support bars, cabinet sides etc.).

11.1.2 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 DC voltage > 25V
and <400V

Group 3:
unshielded cables for DC and AC voltages > 400V

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.
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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!
Cable routing outside buildings
Warning about danger of life due to wrong laying of cables

» Observe all valid guidelines concerning internal and external lightning protection and
grounding specifications when routing cables outside of buildings.

11.1.3 Lightning protection
The cables must be routed in double-grounded metal piping or in reinforced concrete cable ducts.

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

ing.

11.1.4 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 field bus lines as premoulded or bulk cables with dif-
ferent connectors.
The ordering information on the available cable types can be taken from the BL67-catalog.
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11.2 Potential relationships

11.2.1 General

The potential relationship of a Ethernet system realized with BL67 modules is characterized by the fol-
lowing:

The system supply of gateway and I/O-modules as well as the field supply are realized via one power
feed at the gateway.

All BL67 modules (gateway, Power Feeding and I/O-modules), are connected capacitively via base
modules to the mounting rails.

The block diagram shows the arrangement of a typical BL67 station with Ethernet gateway.

Figure 11-1: gateway l/0-module  1/O-module  power feeding
Block diagram ]
BL67 station fieldbus < oy | module bus
Vi
Ve 1
GND 4
PE - PE
Vil IGND Vol IPE PEl Vil IGND IVo
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11.3 Electromagnetic compatibility (EMC)

BL67 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.

11.3.1 Ensuring electromagnetic compatibility
The EMC of BL67 modules 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.
Proper cable routing - correct wiring.
Creation of a standard reference potential and grounding of all electrically operated devices.

Special EMC measures for special applications.

11.3.2 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!
Grounding of inactive metal components

Danger to life due to dangerous contact voltage
» Connect earth to the protective conductor

11.3.3 PE connection

A central connection must be established between ground and PE connection (protective earth).

11.3.4 Earth-free operation

Observe all relevant safety regulations when operating an earthfree system.
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11.3.5 Mounting rails

All mounting rails must be mounted onto the mounting plate with a low impedance, over a large sur-
face area, and must be correctly earthed. Use corrosion-resistant mounting rails

Figure 11-2: = 200 mm / 7.87 inch
Mounting options B —
J ) J ]

by ~

A TS35 e

B mounting rail » % x ®

C mounting plate [ e e R i

A

N hS
N N
N w

Mount the mounting rails over a large surface area and with a low impedance to the support system
using screws or rivets.

Remove the isolating layer from all painted, anodized or isolated metal components at the connection
point. Protect the connection point against corrosion (for example with grease; caution: use only suit-
able grease).
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11.4 Shielding of cables

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.

NOTE
ﬂ 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.
If the data cable is connected via a SUB-D connector, the shielding should never be connected
via pin 1, but to the mass collar of the plug-in connector.

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
cm 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 inner-
most shield is connected on one side and the outermost shield is connected on both sides.
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11.5 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.

Figure 11-3:
potential com-
pensation

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 compensa-
tion 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.

11.5.1 Switching inductive loads

In the case of inductive loads, a protective circuit on the load is recommended.

11.5.2 Protection against Electrostatic Discharge (ESD)

ATTENTION!
@ Exposed metal contacts
Material damage due to electrostatic discharge

» Avoid to touch the metallic contacts with bare hands
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Appendix

12.1 Changing the IP address of a PC/ network interface card

12.1.1 Changing the IP address in Windows
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 12-1: = E

Changlng the I Fle Edit Wiew Favarites Tools Advanced  Help | :,'
address in :
R @ Back = () | ? | P !Search || Folders |
Windows 2000/
XP address Ie_, Metwork Connections | Go
LAN or High-Speed Internet
Network Tasks
= : - Industrialiet
|| Create anew connection Connected
@ Change Windaws Firewal T Ywars Accelerated AMD PCI...
settings L. adustrialNet Status 2]
eheral | 5 t —
See Also 2/ | LR I -i- IndustrialNet Propetties 2=l
. rConnection——————————————
A Network Troubleshooter T General I Advanced | Internet Protocol (TCP/IP) Properties 21|
Duration: Connect using General I
Other Places 2 Speed | B8 “Mware Accelerated AMD PCN _ ot
“You can get IP settings assigned automatically if wour network suppaorts
(} Conkral Panel 2 X . iz capability. Othenwize, you need to ask your network administratar for
&2 My Metwork Places This connection uses the following ite the appropriate [P settings.
iD My Documents ] El Cligt for Microsoft Mebworks . .
—_— | O S File and Printer Sharing for Mi " Obtain anIP address automaticall
'J By Eampefer I~ Activity

—(+ Uss the fallawing IP address:

e % Internet Protocol (TCP/IP) g 9 168 1737

Network Connections et | Ui Subnet mask: I 285 256 285 . 0
System Folder Butes: 759 ~ Description———————— Default gateway: I

Tranzmission Control Protocol nten

wide area netwark protocal that pro € Obtain DHS sever addiess automaticall
acrose diverse interconnected netw

—(% Use the following DNS server addiesses———————————————
Htmeiles | Uil | [¥ Show icon in natification area whe Preferred DNS server I
v Mot hen thi tio b
l_ otify me When this Conneclion na Altemnate DNS servan I—

Advanced...

Details £
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Figure 12-2: F
Chang/ng the IP c|®)
address in
WindOWS 7 Control Panel Home

Change adapter settings

—:.EIQ

~ [#¢ || Search Controt Panet ol

» Control Panel » MNetwork and Internet » Network and Sharing Center

@‘\J'liﬂ + Control Panel » Network and Intemet » Network Connections » NRIE
Change advanced sharing

settings \ Organize v Disable this network device Diagnaose this connection Rename this connection

L"' IndustrialNet L"'

OfficeMet

i

¥ _ Unidentified network S turckinfo
w7 Intel(R) PRO/1000 MT Network C... @ Intel(R) PRO/1000 MT Network C...
IndustrialNet Status Bl
1 IndustrialMet Properties L = . - s
Internet Protocol Version 4 (TCP/IPv4) Properties
f
Networking | Sharir

i =g General
i IPv4 Connectivil Connect using
fl ) 4 ‘You can get IP settings assigned automatically if your netwark supparts

P& Connectivi % Intel(R) PRO/1000 MT Network Connection #2 this capability, Otherwise, you need to ask your network administrator
1l Media State: 4 for the appropriate IP settings.
|

Duration: Configure...

This connection uses the following tems © Obtain an IP address automatically

[ 9™ Clict for Micraseft Networks (@) Use the following IP address:
=
[ =) GoS Packet Scheduler IP address: 192,158 . 1 .21
O J&} File and Printer Sharing for Microsoft Networks I o5 255 255 0
[ -+ Intemet Protocol Version & (TCP/IPvE) HBNET mask: . ' '
-+ Intemet Protocol Version 4 (TCP/IPv4) Default gateway:
Gl [ - Link-Layer Topology Discovery Mapper /O Driver
[ -4 Link-Layer Topology Discovery Responder Obtain DNS server address automatically
HomeGroup

Internet Options

g Instal Uninstall |
Windows Firewall

' Description

(@) Use the following DMS server addresses:

Preferred DNS server:

Alternate DNS server:

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected netwaorks.

[ validate settings upon exit

0K Cancd}
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12.1.2 Changing the IP address via PACTware FDT/DTM (1/O-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.

Further information about this issue can be found under Addressing via I/O-ASSISTANT 3 (FDT/DTM)

(page 3-23).

Figure 12-3:
Busaddress Man-
agement

12-4
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Project Device Extras Window Help

=N TR

== )

& e

I i@

Connect

Disconnect

Get device state
Load from device

Store to device

Parameter
Measured value
Simulation

Diagnosis

Display channels
Channels 3

Topology Scan
Diagnostic Scan
Up-/Download-Manager

Bojejes atag ﬂ

. KG

Print
Additional functions 4 Compare offline
'ﬁ Add device Compare online
Exchange device Set value
B Delete device Scan list
Properties < TCP/IP=BL Service Ethernet Identification
About / Update DTM
Busaddress management |
Browser
HIMA Export
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12.2 Deactivating/ adapting the firewall in Windows
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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 12-4:
Deactivating the
Firewall in Win-
dows 2000/ XP

Windows Firewall

General |Exceptions Advanced

ignored.

‘windows Firewall helps protect your computer by preventing unauthonized users
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

@ (®) Dff [not recommended)

Avoid uging this setting. Turning off Windows Firewall may make this
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 12-5:
Deactivating the
Firewall in Win-
dows 7
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<« System and Security » Windows Firewall

Search Control Panel

Control Panel Home

Allow a program or feature
through Windows Firewall

% _Change notification settings

Turn Windows Firewall on or]

off
% Restore defaults
) Advanced settings

Troubleshoot my network

Secalso
Action Center
Network and Sharing Center

Help protect your computer with Windows Firewall

Windows Firewall can help prevent hackers or malicious software from gaining
access to your compuga

How does a firewall h

What are network loc

l [@ Domain

Inceming conne

Active domain netws

Motification state:

. [@ Home o
. [@ Publicn

Networks in public g

Windows Firewall st

Incaming connectia,

@ <« Windows Firewall » Customize Settings

v | 43 [§ Search Controt Panet

Customize settings for each type of network

You can modify the firewall settings for each type of network location that you use.
What are network locations?

Demain network location settings

['@1 © Turn on Windows Firewall
[ Bleck all incoming connectiens, including these in the list of allowed programs
Notify me when Windows Firewall blocks a new program

| [@ @ Turn off Windows Firewall (not recommended)

Home or work (private] network location settings
['@1 @ Turn on Windows Firewall
[7] Block all incoming connections, including those in the list of allowed programs

Notify me when Windows Firewall blocks a new program

r@l 9 Turn off Windows Firewall (not recommended)
Public network location settings
['@ ) Tum en Windews Firewall
[ Bleck all incoming connections, including those in the list of allowed programs

Notify me when Windows Firewall blacks a new program

r@ @ Tum 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 12-6:
Adapting the Fire-
wall in Windows
2000/ XP

%= Windows Firewall

GEHEIB‘ | Exceptions | Advanced|

@ (®) On [recommended)

ignored.

Windows Firewall helps protect your computer by preventing unau
from gaining access to your computer through the Intermet or a net

Thiz zetting blocks all outside zources from connecting
computer, with the exception of those selected on the
[] Don't allow exceptions

Select this when you connect to public networks ir

locations, such az airports. You will not be natified
Firewall blocks programs. Selections on the Excepl

@ O OFf [not recommended)

Avoid uging this setting. Turming 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?

_!Eeneral Exceptions | Advanced |

‘Windaws Firewall iz blocking i
rograms and services selectd
\ltjo\wnﬁetter bt might incred

Programs and Services:

Add a Program

To allow communications with a program by adding it to the Exceptions list,
select the program, or click Browse to search for one that is not listed.

Mame Progrars:
BOOTR/DHCP Server | | (@ OfficsScan Client Al
[ File and Frinter Sharing f& OfficeScan Client deinstaliersn
[ Launchérgwhere GUI @ OPC Configurator 1.00
LeechFTP & OPC Test Client
Remate Assistance g OPC TestCliert 1.51 =
[ Remote Desktop LJ'LDU”UUk ERDTf?S_f !
O UPnP Framemark | PACTware 35 ]
PC o 5.10.22

@ Finbal

ﬁ] Fieset Activation - 32 Bit

) FoboHELP Classic =

Add Program... Add

Dizplay a notification whe

what are the risks of allowing [ 0K

Path: ;E:\Programme\PAETwareEonsortium\F’AET| [ Browse... ]

][ Cancel ]

Ok

[ 0K ][ Cancel ]l

Figure 12-7:
Adapting the Fire-
wall in Windows 7
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12.3 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 12-8: {5 BOOTR,/DHCP Server 2.3 ol
BootP-Serverfrom  fie tons e —

Rockwell r~ Request Histar
Automation Clear Histary | ocdd b Rielation List

hr:min:zec) ‘ Type | Ethemet Address [MALC) ‘ IF Addiess ‘ Hostname

About BODTP/DHCP Server - x|
BOOTP/DHCP Server Version 23,20
[ Fiealion it Capyrioht © 2003 Rackwell Autamation |
Rulull ] ockwell sutomation Inc.
ew | Delete | En P

Ethernet Address [MALCT [ Tvpe | P Addiess [ Hosthame [ Descriphion

Statu Entri
|V ‘ |7qu 256 ‘

Addresses in the range from 1 to 254 can be allocated. The addresses 0 and 255 are reserved for broad-
cast messages in the subnet.

NOTE
ﬂ 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 3.6, section Address assignment (page 3-17)).

After having been connected to the network, the device sends DHCP requests to the server using its
MAC-ID.

Figure 12-9: %4 BOOTP,/DHCP Server 2.3 CiEi=
DHCP-request of ~ Ele Toos ek

the device [Fegies Hetoy
Clear Histary Ardd ta Helation List I

tary

jnzesl | Twne | Ethemet Addiess MAC) [ IP Addiess [ Hostrame
151306 DHCP  00:07:46:FF:ED15 I

- Relation List

New | Delete || Enstle EOETP | Enstle DHF | | Disabic BODTE/DHER |

Ethernet Address [MALC] | Type I |P Address | Hostname I D escription

Statu Entries
[Unable to service DHCP request from O0:07:46:FF.60:15. ‘ [U of 256
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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 s MAC-ID.

Figure 12-10:
Setting the IP
address via DHCP

A5 BOOTP/DHCP Server 2.3

— =]
Ele Tools Help
— FRequest History
Clear History I Add to Relation List |
hi:min; s2c) | Type ‘ Ethemnet Address [MAC) | IP Address | Hosthame |
161354 DHCP  O0:07:46:FF:60:15
161322 DHCP _ Nn-A7-4RFF-AN15
151206 DHCP x|
Ethemet Addiess [MAC) |l]U:I]T:4B:FF:BI]:15
IPaddress | 192 . 168 . 1 . 50 |
i~ Relation List Hostname: I
MHew Deletel Enat Description: I
Ethernet Address [MAC Cancel I
Statu Entri
lrl_lnahle to service DHCP request from 00:07:46:FF:60:15. | ’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 12-11:
Actual IP address

%8 BOOTP/DHCP Server 2.3

File Tools Help

— Fequest History

=10l x|

Clear History | Add to Relation List

. sec| | Type

| Ethernet Address [MAC) | Hosthame:

[ 1P Address
RN

15
00:07:46:FF:60:15
00:07:46:FF:60:15
00:07:46:FF:60:15
00:07:46:FF:60:15

15
151505

16:13:54
161322
151306

CHCP
DHCP
DHCP
DHCP

- Relation List

New || Delote || Enztiz BO0TE | Enatlz BHCR | [Disablz BOOTE/DHCR |

Etheinet Address [MAC] I Type | |P Addiess | Hostname | D escription

000746 FF:ED:15 DHCP - 192.768.1.50

Statu Ei
[ Sent192.168.1.50 to Ethemet address 00:07 46:FF:E0:15 | [1

nitties
of 256

NOTE

down.

The device looses it's IP-address in case of a power-reset, if the BootP/DHCP-server is shut

12-8
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12.4 Nominal current consumption of modules on Ethernet
Table 12-1: Module Nominal current consumption at 24 V DC (U,,)

Nominal current
consumption of
modules on Ether-
net

BL67-GW-EN

Power distribution modules

BL67-PF-24VDC <9mA

Digital input modules

BL67-4DI-P <9mA
BL67-8DI-P <9mA
BL67-4DI-PD <9mA
BL67-8DI-PD <9mA
BL67-4DI-N <9mA
BL67-4DI-N <9mA
BL67-16DI-P <9mA

Analog input modules

BL67-2Al-l <10mA
BL67-2Al-V <10mA
BL67-2Al-PT <13mA
BL67-2AI-TC <13mA
BL67-4AI-TC <15mA
BL67-4Al-V/I <12mA

Digital output modules

BL67-4D0O-0.5A-P <9mA
BL67-4DO-2A-P <9mA
BL67-4DO-4A-P <9mA
BL67-8D0O-0.5A-P <9mA
BL67-4DO-2A-N <9mA
BL67-8D0O-0.5A-N <9mA
BL67-8DO-R-NO <9mA
BL67-16D0O-0.1A-P <9mA
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Table 12-1: Module Nominal current consumption at 24 V DC (U, )
Nominal current

consumption of

modules on Ether-

net

Analog output modules

BL67-2A0-I <12mA
BL67-2A0-V <18mA
BL67-4A0-V <15mA

Digital combi modules

BL67-4D14DO-PD <9mA
BL67-8XSG-PD <9mA
BL67-8XSG-P

Analog combi modules

BL67-4AI14A0-V/I <15mA

BL67-2AI12A0-V/I <15mA

Technology modules

BL67-1RS232 <50mA
BL67-1RS485/422 <20mA
BL67-1SSI <15mA
BL67-1CVI <9mA
BL67-2RFID-x <9mA
BL67-1CNT/ENC <15mA

NOTE

ﬂ Please find any information about the bus-independent, module specific current consump-
tions in the manual "BL67- 1/0-modules” (TURCK-Documentation No.: German D300572/
English D300529).
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12.5 Ident codes of the BL67-modules
Each module is identified by the gateway using a unique identifier.
Table 12-2: Module ident code
Module
ident codes
Digital input modules
BL67-4DI-P 0.410030.x%xX
BL67-8DI-P 0.610040.XxxX
BL67-4DI-PD 0.015630.xxX
BL67-8DI-PD 0.015640.xxX
BL67-4DI-N 0.420030.XxxX
BL67-4DI-N 0.620040.xxx
BL67-16DI-P 0.820050.x%xX
Analog input modules
BL67-2Al-l 0.225570.XX%x
BL67-2Al-V 0.235570.xXXX
BL67-2AI-PT 0.215770.xxX
BL67-2AI-TC 0.215570.xxx
BL67-4AI-TC 0.427790.xXXX
BL67-4Al-V/I 0.417790.XxX
Digital output modules
BL67-4DO-0.5A-P 0.413003.x%XX
BL67-4DO-2A-P 0.433003.xxX
BL67-4DO-4A-P 0.453003.x%xX
BL67-8D0O-0.5A-P 0.614004.xxX
BL67-16D0O-0.1A-P 0.805505.xxX
BL67-4DO-2A-N 0.443003.x%xX
BL67-8D0O-0.5A-N 0.624004.xxX
Analog output modules
BL67-2A0-| 0.220807.xXX
BL67-2A0-V 0.210807.x%xX
BL67-4A0-V 0x427A09xx
Relay modules
BL67-8DO-R-NO 0.62004.xx%
D300815 0215- BL67 multiprotocol 12-11
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Table 12-2: Module ident code
Module
ident codes
Digital combi modules
BL67-4DI4DO-PD 0.015633.xxX
BL67-8XSG-PD 0.015744.xxx
BL67-8XSG-P 0.025744.xxX
Analog combi modules
BL67-4Al4A0-V/I 0x419B99xx
BL67-2A12A0-V/I 0.217977 .xxX
Technology modules
BL67-1RS232 0.014799.xxx
BL67-1RS485/422 0.024799.xxX
BL67-1SSI 0.044799.xxx

A DefaultIDofthe BL67-1CVI

0x018B99xx (0x242224xx) A

module —

Is only transmit- BL67-1CNT/ENC 0x019BA9xx
ted if the field
voltage is miss- BL67-2RFID-S 0%x2179CCxx
ing duringmod- g 57 >REID-A 0.017977.xxx
ule power-up
Power distribution modules
BL67-PF-24VDC 0x063000xx

12-12
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13 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.

ARP

Used to definitely allocate the hardware addresses (MAC-IDs) assigned worldwide to the IP addresses of the net-
work clients via internal tables.

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 sec-
ond (bit/s).
Baud rate

Unit of measurement for measuring data transmission speeds in bit/s.

Bidirectional

Working in both directions.

Bonding strap

Flexible conductor, normally braided, that joins inactive components, e. g. the door of a switchgear cabinet to the
cabinet main body.

Bus

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.
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Bus system

All units which communicate with one another via a bus.

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.

Check-back interface

The check-back interface is the interface from the counter module to the internal module bus. The bits and bytes
are converted by the gateway from the respective type of communication applicable to the fieldbus in to the
module-specific bits and bytes.

Coding elements

Two-piece element for the unambiguous assignment of electronic and base modules.

Configuration

Systematic arrangement of the I/O-modules of a station.

Control interface

The control interface is the interface from the internal module bus to the counter module. The commands and
signals directed to the counter module are converted by the gateway from the respective type of communication
applicable to the fieldbus in to the module-specific bits and bytes.

CPU

Central Processing Unit. Central unit for electronic data processing, the processing core of the PC.

DHCP

Client-Server-protocol which reduces the effort of assigning IP addresses or other parameters. Serves for dynamic
and automatic configuration of devices.

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.

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.
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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.

Force Mode

Software mode which enables the user to set his plant to a required state by forcing certain variables on the input
and output modules.

G GND
Abbreviation of ground (potential "0").

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 ref-
erence.

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.

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 /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.
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Inductive coupling

Magnetic inductive couplings occur between two cables through which an electrical current is flowing. The mag-
netic 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 val-
ues and others).

P

Abbreviation for Internet-Protocol, protocol for the packet-oriented and connectionless transport of data packets
from a transmitter to a receiver crossing different networks.

Lightning protection

All measures taken to protect a system from damage due to overvoltages caused by lightning strike.

Low impedance connection

Connection with a low AC impedance.

LSB
Least Significant bit

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.

Modbus TCP
The Modbus protocol is part of the TCP/IP protocol.

The communication is realized via function codes, which are implemented into the data telegram. Modbus TCP
uses the Transmission Control Protocol (TCP) for the transmission of the Modbus user protocol in Ethernet-TCP-
IP networks.

Module bus

The module bus is the internal bus in a station. The modules communicate with the gateway via the module bus
which is independent of the fieldbus.

MSB
Most Significant bit
Ping

Implementation of an echo-protocol, used for testing whether a particular host is operating properly and is reach-
able on the network from the testing host.

PLC

Programmable Logic Controller.
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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/O-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.

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, commu-
tators 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

Amplifier for signals transmitted via a bus.

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.

Setting parameters

Setting parameters of individual stations on the bus and their modules in the configuration software of the mas-
ter.

Shield

Conductive screen of cables, enclosures and cabinets.

Shielding

Description of all measures and devices used to join installation components to the shield.
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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 /0 components consisting of a number of elements.

TCP

Abbreviation for Transmission Control Protocol, connection-oriented transport protocol within the Internet pro-
tocol suite. Certain error detection mechanisms (i.e. acknowledgments, time-out monitoring) can guarantee a
safe and error free data transport.

Terminating resistance

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.

UDP

Abbreviation for User Datagram Protocol. UDP is an transport protocol for the connectionless data between
Ethernet hosts.

Unidirectional

Working in one direction.
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