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About this manual

1.1 Documentation concept
This manual contains all information about the gateways BL20-E-GW-EN of the product line BL20 .

Version < VN 03-00: gateway for Modbus TCP
Version > VN 03-00: multiprotocol-gateway for Modbus TCP, EtherNet/IP™, PROFINET®

In addition to a short BL20-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: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)
Modbus TCP

- chapter 6, Implementation of Modbus TCP

— chapter 7, Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)
PROFINET®

- chapter 8, Implementation of PROFINET®

— chapter 9, Application example: BL20-E-GW-EN with PROFINET® (S7)

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

1.1.1 Additional documentation
BL20 I/0-modules (TURCK-documentation no.: German D300716; English D300717).

The bus-independent I/O-modules of the BL20-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-

BL20-E-2CNT-2PWM, (TURCK-documentation no.: German D301223; English D301224)

1-2 D301173 0713 - BL20- Ethernet multiprotocol gateway
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1.2 Description of symbols used

Warning

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

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

A
i

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

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

Note

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

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

1.3 General

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

This manual includes all information necessary for the prescribed use of the BL20-E-GW-EN. It has been
specially conceived for personnel with the necessary qualifications.

1.3.1 Prescribed use

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

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

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

1.3.2 Notes concerning planning/ installation of this product

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

carefully and without exception.

1-4 D301173 0713 - BL20- Ethernet multiprotocol gateway



List of revisions

Industrial
Automation

14 List of revisions

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

Tabelle 1-1: Chapter Topic new changed
List of revisions
hap. 3 Version overview (page 3-3) X
Top view BL20-E-GW-EN (< VN 03-00), page 3-6 X
Top view BL20-E-GW-EN (> VN 03-00), page 3-7 X
LED-displays (page 3-12) X
Function of DIP-switches (page 3-16) X
Addressing via IP Address Tool (page 3-27) X
Chap.7 Diagnosis evaluation (page 7-29) X

Note
The publication of this manual renders all previous editions invalid.
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BL20-philosophy

2.1

2.1.1

2.1.2

2.1 .3

2-2

The basic concept

BL20 is a modular 1/0O system for use in industrial automation. It connects the sensors and actuators in
the field with the higher-level master.

BL20 offers modules for practically all applications:
Digital input and output modules
Analog input and output modules
Technology modules (counters, RS232 interface...)

A complete BL20 station counts as one station on the bus and therefore occupies one fieldbus address
in any given fieldbus structure.
A BL20 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 BL20 station and the other fieldbus stations.

The communication within the BL20 station between the gateway and the individual BL20 modules is
regulated via an internal module bus.

Note
ﬂ The gateway is the only fieldbus-dependent module on a BL20 station. All other BL20
modules are not dependent on the fieldbus used.

Flexibility

All BL20 stations can be planned to accommodate the exact number of channels to suit your needs,
because the modules are available with different numbers of channels in block and slice design.

A BL20 station can contain modules in any combination, which means it is possible to adapt the system
to practically all applications in automated industry.

Compactness

The slim design of the BL20 modules (standard gateway 50.4 mm / 1.98 inch, ECO gateway 34 mm/ 1.34
inch, standard slice 12.6 mm / 0.49 inch, ECO slice 13 mm /0.51 inch and block 100.8 mm / 3.97 inch)
and their low overall height favor the installation of this system in confined spaces.

Easy to handle

All BL20 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 snapped onto a mounting rail. The electronics modules are
plugged onto the appropriate base modules.

The base modules of the standard line are designed as terminal blocks. The wiring is secured by tension
clamp or screw connection.

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

The ECO electronics modules combine base module and electronics module in one housing. All BL20-
ECO modules can be used with the standard products with tension clamp connection technology.
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2.2 BL20 components

2.2.1 Gateways

The gateway connects the fieldbus to the I/0 modules. It is responsible for handling the entire process
data and generates diagnostic information for the higher-level master and the software tool 1/0-
ASSISTANT.

ECO-gateways

The BL20-ECO gateways enlarge the product portfolio of BL20. They offer an excellent cost/
performance ratio.

Further advantages of the gateways in the ECO-housing:

At the moment available for PROFIBUS-DP, DeviceNet™, CANopen, Modbus TCP, EtherNet/IP™,
EtherCAT® and PROFINET®

Low required space: width 34 mm/ 1.34 inch minimal space requirements

Can be combined with all existing standard modules (with tension clamp connection technology)
and ECO modules

Simple wiring with "Push-in" tension clamp terminals, via DeviceNet™-Open Style Connector or via
Ethernet RJ45-connectors

Automatic bit rate detection for PROFIBUS-DP and DeviceNet™

Setting of fieldbus address and bus terminating resistor (PROFIBUS-DP, DeviceNet™, CANopen) via
DIP-switches

Service interface for commissioning with 1/0-ASSISTANT 3 (FDT/DTM), without PLC)

Figure 2-1:
Gateway
BL20-E-GW-EN
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Gateways with integrated power supply

All standard gateways BL20-GWBR-xxx as well as the BL20-gateways for DPV1 and Ethernet (BL20-GW-
DPV1, BL20-GW-EN, BL20-GW-EN-IP, BL20-GW-EN-PN, BL20-PG-EN and BL20-PG-EN-IP) offer an
integrated power supply unit for feeding the gateway and the connected I/O modules.

It is not necessary to supply each individual module with a separate voltage.

Gateways without integrated power supply

Note
ﬂ The gateways without integrated power supply unit need an additional power supply module (bus
refreshing module) which feeds the gateway an the connected 1/0 modules.

2.2.2 Power distribution modules

The power supply for gateways and I/0 modules is fed

to the power distribution modules; therefore, it is not necessary to supply each individual module with
a separate voltage.

Figure 2-2:
Power distribu-
tion module
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2.2.3  Electronics modules (standard product line)

The standard electronics modules contain the I/O-functions of the BL20 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 having to disconnect the field wiring from the base modules.

Figure 2-3:
Electronics
module in slice
design (left) and
in Block design
(right)
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2.2.4 ECO electronics modules

New ECONOMY modules with a high signal density and exceptionally low channel price expand the
BL20 I/O bus terminal system.

Depending on type, up to 16 digital inputs and outputs can be connected on only 13 mm. This high
connection density considerably reduces the mounting width required for typical applications.

All advantages at a glance:
Space saving thanks to 16 channels on 13 mm/ 0.51 inch width
Cost saving thanks to electronics with integrated connection level
High signal density
Tool-less connection via "push-in" spring-type terminal technology for simple and fast mounting

Flexibility in combining them with standard 1/0-modules in tension clamp technology, the
standard- and the ECO-gateways.

Simple assembly reduces error sources

Figure 2-4:
ECO I/0-module

v
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2.2.5 Base modules

The field wiring is connected to the base modules. These are constructed as terminals in block and slice
designs and are available in the following variations with either tension clamp or screw connections: 2-
/3-wire (2-channel), 4-wire (2-channel) and 4 x 2-/3-wire (4-channel).

Figure 2-5:
Base module
with tension
clamp connec-
tion

Figure 2-6:
Base module
with screw
connection

Figure 2-7:
Base module in
block design
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2.2.,6 Endplate

An end plate on the right-hand side physically completes the BL20 station. An end bracket mounted
into the end plate ensures that the BL20 station remains secure on the mounting rail even when
subjected to vibration.

Figure 2-8:
End plate

2.2.7 End bracket

A second end bracket to the left of the gateway is necessary, as well as the one mounted into the end
plate to secure the station.

Figure 2-9:
End bracket

Note
The end plate and two end brackets are delivered with the gateway.
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2.2.8 Jumpers

Jumpers (QVRs) are used to bridge a connection level of a 4-wire base module. They can be used to
connect potentials in relay modules (bridging the relay roots); thus considerably reducing the amount
of wiring.

Figure 2-10:
Jumpers

2.2.9 Marking material
Labels: for labeling BL20 electronics modules.
Markers: for colored identification of connection levels of BL20 base modules.

Dekafix connector markers: for numbering the mounting slots on BL20 base modules.

Figure 2-11:

Marking mate- g
rial , _ y 4 ~/
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2.2.10 Shield connection gateway

If the gateway is wired directly to the fieldbus, it is possible to shield the connection using a special
gateway-shielding connection attachment (BS3511/KLBUE4-31.5).

Figure 2-12:
Shield connec-
tion (gateway)

2-10 D301173 0713 - BL20- Ethernet multiprotocol gateway
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3.1 Function of the gateway

The BL20-E-GW-EN (> VN 03-00) is used as multiprotocol-interface between the BL20-system and the
Ethernet-protocols Modbus TCP, EtherNet/IP™ and PROFINET®.

3.1.1 Version overview
Please observe, that the previous version of the gaetway did only support the Modbus TCP protocol.

Version < VN 03-00
BL20-gateway supports only the Ethernet protocol

- Modbus TCP

Version = VN 03-00
BL20-gateway supports the Ethernet protocols

— Modbus TCP
— EtherNet/IP™
— PROFINET®

Note
The multiprotocol gateway replaces the Modbus TCP version and is fully compatible.

Only the LED-designation has changed. Please find detailed information under LED-displays
(page 3-12).
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3.2 Supported 1/0-modules

Table 3-1: Module EtherNet/IP™ Modbus TCP PROFINET®
Listofsupported
modules
Digital input modules
BL20-2DI-24VDC-P v v v
BL20-2DI-24VDC-N 4 v v
BL20-2DI-120/230VAC v v v
BL20-4DI-24VDC-P v v v
BL20-4DI-24VDC-N 4 v v
BL20-4DI-NAMUR v v v
BL20-E-8DI-24VDC-P v v v
BL20-16DI-24VDC-P 4 v v
BL20-E-16DI-24VDC-P v v v
BL20-32DI-24VDC-P v v v
Analog input modules
BL20-1AI-(0/4...20MA) v v v
BL20-2Al-1(0/4...20MA) v v v
BL20-1AI-U(-10/0...+10VDC) v v v
BL20-2AI-U(-10/0...+10VDC) 4 v v
BL20-2AI-PT/NI-2/3 v v v
BL20-2AI-THERMO-PI v v v
BL20-2Al-H v
BL20-4Al-U/I v
BL20-E-4AI-TC v
BL20-E-8AI-U/I-4AI-PT/NI v
Digital output modules
BL20-2D0O-24VDC-0,5A-P v v v
BL20-2D0O-24VDC-0,5A-N v v v
BL20-2D0O-24VDC-2A-P v v v
BL20-2D0O-120/230VAC-0.5A v v v
BL20-4D0O-24VDC-0,5A-P v v v
BL20-E-8D0O-24VDC-0.5A-P 4 v v
BL20-16D0O-24VDC-0,5A-P v v v

3-4
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Table 3-1: Module
Listofsupported
modules

EtherNet/IP™

Modbus TCP

PROFINET®

BL20-E-16D0O-24VDC-0.5A-P

BL20-32D0-24VDC-0,5A-P

Analog output modules

BL20-1AO-1(0/4...20MA)

BL20-2A0-1(0/4...20MA)

BL20-2A0-U(-10/0...+10VDCQ)

BL20-2A0-H

BL20-E-4A0-U/I

AN I I AR N RN

Relay modules

BL20-2DO-R-NC

BL20-2DO-R-NO

BL20-2DO-R-CO

Technology modules

BL20-1RS232

BL20-1RS485/422

BL20-1SSI

BL20-E-1SWIRE

BL20-E-2CNT-2PWM

SN X X

SN

BL20-2RFID-A

BL20-2RFID-S

AN

AN

NIANENEN N RN

Power distribution modules

BL20-BR-24VDC-D

BL20-BR-24 VDC-RED

BL20-PF-24VDC-D

BL20-PF-120/230VAC-D

SN KX

SN KX

ANIEENI RN
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3.3 Technical data

3.3.1 Top view BL20-E-GW-EN (< VN 03-00)

Figure 3-1: d
Top view =
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A LEDs for BL20 [ ios
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B serviceinterface, SERVICE
no function 0«1
C DIP-switch for : 0
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the operation < |Oof2b
mode , — g?
E DIP-switch for MODEIT
the configura- [ b CFG| O

tion acceptance
F LEDs for the
Modbus-com-
munication
G EtherNet-switch
with EtherNet-

]

LEDs

H terminals for
field supply

1 terminals for

system supply [

Unlock end-bracket before dismounting
Slide top cover for configuration and service

JAN

ETH2

ETH1
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3.3.2 Top view BL20-E-GW-EN (> VN 03-00)
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Figure 3-2: 7
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3.3.3 Blockdiagram

Figure 3-3: Service USB
Block diagram (=]
BL20-E-GW-EN U
Module bus
CPU

] ] 5V

ﬁ ﬁ 24V

i

l

Eth1  Eth2 Uy U,
Gateway
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The auxiliary power supply must comply with the stipulations of SELV (Safety Extra Low

A Attention

Voltage) according to IEC 364-4-41.

Table 3-2:
General tech-
nical data of a
station

Supply voltage/auxiliary voltage

USys (nominal value)

provision for other modules

24V DC

ISys (at max. system extension,
— see chapter 10, from page 10-3)

approx. 600 mA

U, nominal value

24V DC

ILmax'
maximum current from field supply

8A

permissible range

according to EN61131-2 (18 to 30 V DC)

Residual ripple

according toEN 61 131-2

Voltage anomalies

according toEN 61 131-2

Is (supply of module bus nodes)

400 mA

Connection technology

push-in tension clamps,
LSF from Weidmueller

Physical interfaces

Field bus

Ethernet

Transmission rate

10/100 Mbps

Passive fiber-optic-adapters can be
connected

current consumption max. 100 mA

Fieldbus connection technology

RJ45-female connector, RJ45-male connector

Fieldbus shielding connection

via Ethernet cable

Address setting via DIP-switches (2° to 27)
service interface Ethernet
Isolation voltages
Ug (U, against service interface) -
Ugry (supply voltage against Ethernet) 500V AC
Uery (supply voltage against Ethernet) -
Uerpery (ETHT against ETH2) 500V AC

D301173 0713 - BL20- Ethernet multiprotocol gateway
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Ambient conditions

Ambient temperature

- 1:Ambient

0...+55°C

- tStore

-25...485°C

relative humidity according to
EN61131-2/EN 50178

5to 95 % (indoor), Level RH-2, no condensation
(storage at 45 °C, no function test)

Climatic tests

according to [IEC61131-2

Vibration resistance

10to 57 Hz, constant amplitude 0.075 mm/ yes
0.003 inch, 1g
57 to 150 Hz yes

constant acceleration 1g

Mode of vibration

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

Period of oscillation

20 frequency sweeps per axis of coordinate

Shock resistant according to
IEC 68-2-27

18 shocks, sinusoidal half-wave 15 g peak value/11
ms, in each case in + direction per space coordinate

Resistance to repetitive shock

1000 shocks, half-sinus 25 g peak value/6 ms, in each

IEC 68-2-29 case in + direction per space coordinate
Drop and topple

Height of fall (weight < 10 kg) 1.0m

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

Test runs 7

Device with packaging, electrically tested printed-circuit board.

A Using the device Electromagnetic compatibility (EMC) according to EN 50 082-2 (Industry)

in residential
areas can cause
disturbances. In
this case, addi-
tional measures
to suppress the
disturbance are
necessary.

Static electricity according to EN 61 000-4-2

- Discharge through air (direct) 8 kv

- Relay discharge (indirect) 4 kV
Electromagnetic HF fields accordingtoEN61 10 V/m
000-4-3 and ENV 50 204

Conducted interferences induced by HF 0V

fields according to EN 61 000-4-6

Fast transients (Burst) according to
EN 61 000-4-4

Emitted interference according to
EN 50 081-2 (industry)

according to EN 55011 Class A A, group 1
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Approvals and tests
Table 3-3: Designation
Approvals and
testsforaBL20  APprovals
station uL in preparation
CSA

Tests (EN61131-2)

Cold

DIN IEC 68-2-1, Temperature -25 °C/ 185 °F, duration 96 h;
device not in use

Dry heat

DIN IEC 68-2-2, Temperature +85 °C/ 185 °F, duration 96 h;
device not in use

Damp heat, cyclic

DIN IEC 68-2-30, temperature +55 °C/ 131 °F, duration 2
cycles every 12 h; device in use

Pollution severity accordingto IEC664 2
(EN61131-2)
Protection class according to IEC 529  1P20

3.3.5 Technical data for the push-in tension clamp terminals

Table 3-4: Designation

Technical data

Push-in tension  Protection class

IP20

clamp terminals |, ation stripping length

8 mm + 1/0.32 inch + 0,039

Max. wire range

0.14 to 1.5 mm?/0.0002 to 0.0023 inch?/ 26 to 16 AWG

Crimpable wire

"e” solid core H 07V-U

0.14 to 1.5 mm?/ 0.0002 to 0.0023 inch?/ 26 to 16 AWG

"f” flexible core H 07V-K

0.5 to 1.5 mm?/ 0.0008 to 0.0023 inch?/ 25 to 16 AWG

"f” with ferrules according to
DIN 46 228/1 (ferrules crimped gas-
tight)

0.25 to 1.5 mm?/ 0.0004 to 0.0023 inch?/30 to 16 AWG

Danger
This device can cause radio disturbances in residential areas and in small industrial areas

(residential, 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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3.3.6 LED-displays
Every BL20-E-GW-EN displays the following statuses via LEDs:
2 LEDs for the module bus communication (module bus-LEDs): GW and I0s

< VN 03-00:

1 LEDs for the field bus communication: MS

VN > 03-00:

2 LEDs for the field bus communication: ERR and BUS

2 LEDs for the status of the Ethernet-connection at the Ethernet-ports ETH1/ ETH2:

Table 3-5: LED Status Meaning Remedy
LED-displays
GwW OFF No power supply of the CPU. Check the system power supply at the
gateway.
green Firmware active, gateway ready -
green Firmware not active If LED “IOs" red, firmware-download
flashing, necessary
1 Hz
green Firmware active, gateway Replace the gateway.
flashing, hardware error.
4 Hz
red CPU not ready, V- too low - - Check the system power supply at the
possible causes: gateway and the cabling.
- too many modules at the - Unmount excessively mounted
gateway modules.
- short-circuit in connected - Replace the gateway, if necessary.
module

- gateway hardware error.

red / green WINK-command active
flashing, 4 Hz

10s OFF No power supply of the CPU. Check the system power supply at the
gateway.

green The modules configured -
correspond to the modules in
the station, communication

running.
green Station is in the Force Mode of ~ Deactivate the Force Mode of the I/0O-
flashing, the 1/0-ASSISTANT. ASSISTANT.
1 Hz
red Hardware error, firmware not - Replace the gateway.
running.
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Table 3-5:
LED-displays

LED Status Meaning Remedy
10s red Incompatible deviation of — Compare the configured list of
flashing, module list. modules in your BL20-station to the
1Hz The gateway reports an error. current configuration.
The communication to the field - Check the physical station for
bus is disturbed. defective or incorrectly plugged
A trouble-free process data electronic modules.
exchange is not assured.
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 gateway.
red/green behavior similar to: -
flashing red
flashing,
1Hz
ERR OFF No diagnostic message -
red Pending diagnostic message at — Check the station for diagnostic
the gateway or at one of the messages.
connected modules.
BUS OFF Station is not supplied. — Check the voltage supply at the
(MS) gateway.
green Displays the logical connection -
to a Master (1. Modbus TCP-
connection)
green, Gateway ready for operation -
flashing
red Gateway error: — Check the IP-addresses in the network
- IP address conflict - Check the position of the DIP-switches
- gateway in RESTORE-mode
— F_Reset activated
red + green - auto-negotiation -

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

LEDs at female connectors ETH1/ETH2

green OFF No Ethernet link.
ON Link
flashing Ethernet Traffic
yellow ON 100 Mbps
OFF 10 Mbps -
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3.4 Connection options at the gateway

The fieldbus connection is realized via an integrated RJ45-Ethernet-switch, the connection of the
power supply via push-in tension clamps.

Figure 3-4:
Connection
options at the
gateway

ETH2

i

Il

UL

=
I~
o=
~—

Slide top cover for configuration and service
ETH1

Unlock end-bracket before dismounting

GNDL

Usys
GNDsys

il

3.4.1 Powersupply
The BL20-E-GW-EN provides an integrated power supply unit an push-in tension clamps for:
Field supply (UL, GNDL)
and
system supply (USYS, GNDSYS)

3.4.2 Field bus connection via Ethernet-switch
The BL20-ECO-gateways for Ethernet provide an integrated RJ45-Ethernet-switch.

Figure 3-5: 1=TX +
RJ45 female 2=TX -
3=RX +
connector 4=n.c.
5=:%§
6=RX —
87654321 7 no.
8 =n.c.

3.4.3 Service interface

The access of the software I/O-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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3.5 Address assignment

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.

3.5.1 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

Note
ﬂ The stations can be reset by the user to these default settings at any time. To reset the module,
set the three DIP-switches 2° to 27 on the gateway to "0" followed by apower-on reset.

Note
After every change of the address-mode, a voltage reset must be carried done.
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3.5.2 Function of DIP-switches

The DIP-switches for address setting, operation mode setting and for the storage of the
stationconfiguration are located under the gateway’s upper label.

To set the DIP-switches, please pull the label from the gateway.

Note
ﬂ Please observe, that the numbering of the DIP-switches under the label does not correspond
to the switches’ designation on the label.

Figure 3-6: Top view with label:
DIP-switches at ) )
the gateway };
L BL20-E-GW-EN J
[Oew
. [Jios
SERVICE

o
S

i ililililili

T

[JErRR

|— |:|BUS—|

Top view without label:

M I

-
OO

ey

0000000600

v
z
O

Table 3-6: Designation Function
Meaning of the
DIP-switches under label
Label
20-27 10-3 Address-switch for setting the last byte of the gateway's IP-address
(only, if "MODE" is OFF (see Table 3-7: Combinations of address-
switches (page 3-17)).
MODE 2 Depending on its setting, this switch changes the function of
address switches 2° - 27 (see Table 3-7:Combinations of address-
switches (page 3-17)).
CFG 1 Switching from "OFF" to "ON" activates the ,Synchronization of the

station configuration”.

Note
ﬂ The setting of DIP-switch 27 (CFG) and 2° (MODE) is also important for the firmware download.
Please read Firmware-Download (page 10-11).
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Table 3-7: Address- CFG MODE Name Function
Combinations  switches
of address- 20.-27
switches (Value)

0 OFF OFF RESTORE Restoring the Default setting of the gateway

(page 3-15).
1-254 OFF OFF Address Setting the last byte of the gateway's IP-address.

Resetting the IP-address, switch position
"RESTORE" (page 3-17)

1 OFF ON DHCP gateway-,Address setting via the mode DHCP”
2 OFF ON BOOTP gateway-,Address setting via the mode BootP”
4 OFF ON PGM gateway-,Address setting via the mode PGM*”
8 OFF ON PGM-DHCP gateway-,Address setting via the mode PGM-
DHCP (universal mode)”

16 OFF - - reserved
32 OFF ON F_Reset

reserved

3.5.3 Resetting the IP-address, switch position "RESTORE"

With this setting the DIP-switches to "0" 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 3-15)).

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.
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3.5.4 Address setting via DIP-switches (2° to 27)
Switch MODE has to be set to "OFF".
Addresses from 1 to 254 can be set.

The addresses 0 and 255 are used for Broadcast-messages in the subnet.

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

The gateway’s field bus address results from the addition of the valences (2° to 27) of the active DIP-
switches (position = 1).

Note
ﬂ Pull the label upwards out of the housing in order to reach the DIP-switches.

Example:
Bus address 50 = 0x32=00110010

Figure 3-7:
Address setting

o
AN

i GETNGITGHE

MODE!
CFG|

off <« on

Note
The internal module bus does not require any addressing.

Attention

The settings carried out via DIP-switches 2° to 27 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.

Attention

After changing the position of the rotary coding-switches, a voltage reset must be carried out
to store the new address.

> D &=
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3.5.5 Address setting via the mode DHCP

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

In order to activate the DHCP-mode, the DIP-switch MODE is set to "ON", the address-switches 2° to 27
to address "1" (see Table 3-7: Combinations of address-switches).

Figure 3-8:
DHCP mode

0=»1

[ —

[=0]=°

» [O=1]2!

o @ (o322
o (O—|28

8 (o2t

< |25

-

[

Note

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 another address-mode, the settings (IP address,
subnet mask, etc) will be read from the module’s EEPROM.

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

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.

D301173 0713 - BL20- Ethernet multiprotocol gateway 3-19



Properties: gateway and I/O-modules

3.5.6 Address setting via the mode BootP
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 DIP-switch MODE is set to "ON", the address-switches
2% to 27 to address "2" (see Table 3-7: Combinations of address-switches).

Figure 3-9:
BootP

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 another address--mode, the settings (IP address,
subnet mask, etc) will be read from the module’s EEPROM.

PROFINET®

Please assure, that in PROFINET® -applications, the address assigned via a BootP-server corresponds to
the address, which is assigned in the configuration tool.
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3.5.7 Address setting via the mode PGM

The PGM-mode enables access of the software I/O-ASSISTANT (FDT/DTM) to the module’s network
settings (see also ,Addressing via I/O-ASSISTANT 3 (FDT/DTM)").

In order to activate the PGM-mode, the DIP-switch MODE is set to "ON", the address-switches 2° to 27
to address "4" (see Table 3-7: Combinations of address-switches).

Figure 3-10:
PGM

!

- JAGBAE DD

module’s internal EEPROM.

Attention

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

Note
ﬂ In the PGM-mode, all network settings (IP address, subnet mask, etc.) are read from the
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3.5.8 Address setting via the mode PGM-DHCP (universal mode)

Figure 3-11: 0«1
PGM-DHCP

ADDRESS

[ b MODE| =]
urOl

The device sends DHCP-requests until a IP-address is assigned (DHCP-server, PROFINET®-controller).
The assigned IP-address is stored to the device and the DCHP-client is stopped.

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

PROFINET®

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

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

In this case, both, the DHCP-server as well as the PROFINET®-controller (via DCP), try an IP-
address-assignment.

3.5.9 F_Reset (Reset to factory setting)

Figure 3-12: 0«1
F_Reset

ADDRESS
)
)

MODE| 0|

LropL g

off «»on

[

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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3.5.10 Addressing vial/O-ASSISTANT 3 (FDT/DTM)

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 accordingto
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

File
management

Edit

View

DEHdS @ (B D02w0 88

Project Device Extras Window Help

3 £

I B

L) P

& e

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

| x[o]

<NONAME> ||

Administrator |

Print
Additional functions 4 Compare offline
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
Accessory
Preset DTM TAG (address/tag)

DTM maintenance

MJ Write device data to file
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Figure 3-14:
Se?rChlzg File Edit View Project Device Extras Window Help
hetwork- 9 9 9 3 & £3
. :DHH§|@'|:|:EQQ’G|'&-‘QD¢||
Nodes in the = &
Busaddress . Ethemet g
management . E
g g e over ethernet communication DTH E
X = TCP/IP I =
A Search function | g
in the Busad- B~ # - [epipt ||| f R Busaddress management =
dress manage- Online available devices | Add devicesﬁanuall}ll
ment [Industrial LAN [192.168.1.44/255,255.256.0) -
Device ype Online D | IP address Metmaszk. Gateway Ethernet address Mode

Flanned devices

Device ype Online |0 | Busaddress Dresignation ['T ag') Device short name

[ QK ] [ Cancel ] I Apply I

3

[: Dizconnected ’_ | ’_ ’_ ’_ ’_ | |

<= || * || o || <NONAME> || Administrator |

Note

ﬂ The access of the IO-ASSISTANT to the station is only possible, if the station already has an IP-
address (see Address assignment (page 3-15))

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

Note
ﬂ 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
change DEHE @ [Beo2w 0 982 H

™= TCP/IP B

ernet

er ethernet communication DTH
= TCP/IP

Bojejes atag

B~ 50w | P} 1Pt | Er | 2 | | & 8 Busaddress management

Online available devices | Add devices manuall}ll

Industrial LAN [192.168.1.44/266 265, 255.0)

Device ype IP address Metmaszk. Ethernet address

B 1321681112 0 g 00 1]

d il

Flanned devices

Device ype Busaddress Dresignation ['T ag') Device short name

QK ] [ Cancel ] [ Apply

b | K= Disconnected ’_ |

<« [
\ﬁ“ﬁ”ﬂl <NONAME> Administrator
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3.5.11 Addressing via Web server (Version > 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 (Version > VN 03-00) (page 3-29).

Note

The access of the I0-ASSISTANT to the station is only possible, if the station already has an IP-
address, Address assignment (page 3-15).

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

Figure 3-16:

Web server with | g —
Net K a'i o/ | T hitp://1921681112/m O ~ B & X ” "™ Network Configuration | |
e W.OI’ . Datei Bearbeiten Ansicht Favoriten Extras 2

Configuration e T 7

Embedded Website of BL20 Modular I/0 Module LR
admin-user@192.168.1.44 [Logout] jgeasirisl
Network Configuration >
Home
Network Configuration Network Settings
Gateway Configuration P
! Gateway Diagnostics IP Address 1921681112
Ethernet Statistics Netmask
Links 255.255.255.0
Change Admin Password Default Gateway 192.168.1.1
MAC Address

00:07:46:80:00:01

LLDP MAC Address 1 00:07:46:80:00:02

LLDP MAC Address 2 00:07:46:80:00:03

Submit__|[ Reset

For comments or questions, please email TURCK Support
URL http://www.turck.com * Revision v1.0.0.0
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3.5.12 Addressing viaIP Address Tool
Use the TURCK IP Address Tool for simple and fast changes in the IP-address of your device.

The software can be downloaded from www.turck.com in the ,Download” area.
The IP Address Tool can be used to:

search devices,

change IP-addresses,

reset devices

send WINK-commands.

Figure 3-17:
g = Turck IP Address Tool, Vers. 1.3 o] @ |
IP Address Tool
omem runc
Industrial
(o ] [ ] [k ] e
Mo  Ethemet address IP address MNetmask Gateway Mode Device Version
1 000746240003 192168115 2552552550  192.168.1.15 VT250-575L7-PNM
2 ODO746:30:18:88 19216813 2552552550  192.168.1.1 ROTARY 2000
3 000000000000  0.000 00.00 00.00 RESTO... 00.00

Found 3 Devices.
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3.6 Synchronization of the station configuration

3.6.1 DIP-switch CFG

The DIP-switch "CFG" at the gateway serves to take-over the Current Configuration of the BL20-
station as Required Configuration to the gateway’s non-volatile memory.

Note
ﬂ Storing the Current Configuration via SET-Taster is necessary in EtherNet/IP™ as well as in
Modbus TCP, in PROFINET® the referenced configuration is defined by the master.

—

Figure 3-18: ﬂ ——
DIP-switch for

storing the L J
station configu- Ot

ration [Jos

SERVICE

o
=5

JHE00RNG |

[JERR
[IBuUS
L ]

Switching from OFF to ON starts the storage of the Current Configuration as the Required Configuration
(Reference configuration).

M [

Procedure:

Switching the DIP-switch "CFG" from OFF to ON
— Starting of storage process

— LED IOs flashes green (1 Hz)

— LED IOs shortly lits up orange

— storage process active

— set back the DIP-switch from ON to OFF

—> storage process terminated successfully, if the LEDs 10s and GW are constant green.

Note
ﬂ If the DIP-switch is not set back, the gateway will continuously restart the storage process.
Only setting the switch back from ON to OFF will terminate this process.
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3.7 Web server - remote access/configuration (Version > VN 03-00)

3.7.1 IP address

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

IF no IP-address is assigned to the device (DHCP-, BootP-server etc.), then the web server can be opened
using the default IP-address 192.168.1.254.

3.7.2 Accessrights

Without administrator rights, data as general product data and diagnosis data are read only.

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

3-29).
Figure 3-19: [E=3 Hos| )
Web server of a 37 nttpy/1921681112/m O - B O X || ' Home | | (i g £2
the BLZO'SthiOn Datei Bearbeiten  Ansicht Extras 2
BL20-E-GW-EN =
Embedded Website of BL 20 Modular I/O Module ekl
Password [Login] R e
Home >
Home
! Gateway Diagnostics Gateway Information
Ethernet Statistics Type
Links BL20-E-GW-EN
Identificaton Number 6827329
Firmware Revision v2.12.11.5
Bootloader Revision Vv7.1.0.0
EtherNet/IP Revision Vv2.4.0.0
PROFINET Revision Vv1.1.0.0
Modbus TCP Revision Vv1.2.0.0 -
Rotary Switch Mode PGM DHCP
PROFINET Station Name turck-bl20-
Network Settings
Ip Address 192.168.1.112
Netmask 255.255.255.0
Default Gateway 192.168.1.1
MAC Address 00:07:46:80:00:01
LLDP MAC Address 1 00:07:46:80:00:02
LLDP MAC Address 2 00:07:46:80:00:03
EtherNet/IP Status
Network topology Linear
DLR State Normal
QuickConnect Disabled
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3.7.3 Login/password
Login to the web server by using the default-password "password".
The default-password can be changed by the administrator at every time under Change Admin
Password (page 3-31) .
Note

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

Figure 3-20:

Web server Q' :-|" hitp://1921681112/h O ~ B C X ”  Home | | %
"Home”screen Datei Bearbeiten Ansicht Favoriten Extras 2

BL20-E-GW-EN
Embedded Website of B 20 Modular I/0 Module

W
Password [Login] | o :
Home >
Home
! Gateway Diagnostics Gateway Information
Ethernet Statistics Type
Links BL20-E-GW-EN
Identificaton Number 5827329
Firmware Revision V?.12.11.5
3.7.4 Network Configuration
On the "Network Configuration"-page, network-relevant settings can be changed.
Figure 3-21: [E= R ==
Web server < | T hittp://1921681112/n O + B & X || ™ Network Configuration ‘ | 53
"NetWOI‘k Datei  Bearbeiten Ansicht Favonten  Extras 7
. : n BL20-E-GW-EN m
Configuration Embedded Website of BL20 Modular /0 Module G
admin-user@192.168.1.44 [Legout] foduatrial 1l
Network Configuration >
Hom
|Network Configuration I MNetwork Settings
Steway Conmguration
! Gateway Diagnostics IP Address 182.168.1.112
Ethernet Statistics Netmask
Links 255.255.255.0
Change Admin Passwaord Default Gateway 19216811
MAC Address 00:07:46:80:00:01
LLDP MAC Address 1 00:07:46:80:00:02
LLDP MAC Address 2 00:07:46:80:00:03
Submit _|[  Reset
For comments or questions, please email TURCK Support
URL http://woveturck.com * Revision V1.0.0.0
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3.7.5 Gateway Configuration

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

Figure 3-22:

Web server a 2T nitp:/n1920681.112000 O - B & X || *= Gateway Configuration | | 3 e g0l

,,GateWay Datei Bearbeiten Ansicht Favoriten Extras 7

Configuration" BL20-E-GW-EN

9 Embedded Website of BL20 Modular I/0 Module SRR
admin-user@192.168.1.44 [Logout] R e

Gateway Configuration >
Home
Network Configuration Protocols

Gateway Conhguration |
' Gateway Diagnosbics
Ethernet Statistics

Links EtherNet/IP
Change Admin Password

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

Modbus TCP
PROFINET

Web Server

EtherNet/TIP Configuration

GW Control Word Enabled ~

GW Status Word Enabled -
Scheduled Diagnostics Disabled -
Summarized Diagnostics Disabled ~

[ Submit || Reset

| Reboot || Reset to Factory Defaults

For comments or questions, plesse smail TURCK Suppart
URL http://www.turck.com * Revision V1.0.0.0

3.7.6 Station Diagnostics

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

3.7.7 Ethernet Statistics

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

3.7.8 Links

This page contains for example a link to the product page on the TURCK-homepage.
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3.7.9 Change Admin Password
Please define an individual password for administrator rights.

Default password. ,password”

Note

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

Figure 3-23: E=N =R
Change Admin ()| = nttp/1921681012/00 O~ B O X ” " Change Admin Psssword | | {n} ¢ €22
PaSSWOl’d Datei Bearbeiten Ansicht Favoriten Extras 2
BL20-E-GW-EN -
Embedded Website of BL20 Modular I/0 Module eSEL
admin-user@192.168.1.44 [Logout] Industriai B
Change Admin Password >
Home
Network Configuration Change Administrator Password

Gateway Configuration
! Gateway Diagnostics
Ethernet Statistics
Links

| Change Admin Password | Old password:

New passwaord:

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

Retype new password:

[ submit ][ Reset

For comments or questions, plesse email TURCK Support
URL http://vwve.turck.com * Revision V1.0.0.0
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3.8 Status and Control Word of the BL20-stations

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

EtherNet/IP™
In EtherNet/IP, the mapping can be disabled (see Gateway Class (VSC 100, 64h), and GW Status
Register (page 4-18)).

Modbus TCP — see Register 0x100C: Gateway status (page 6-16)
PROFINET® — see Diagnosis in PROFINET® (page 8-4)

3.8.1 Status Word

Status

Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
VR - - - I/0OCfg |- - Diag
low Warn. Warn
- FCE - MB I/0 1/0 Uys Uys

Wdg CFG CcoOM low high

Meaning of the status bits

Table 3-8: Name
Meaning of the
status bits

Meaning

Diag
Warn

Summarized diagnosis of the device. At least one I/0O-module sends active diagnosis.

I/0 Cfg
Warn.

The station configuration has changed.

U
low

Load voltage too low (< 18 V DC).

u

sys

high

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

u

sys
low

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

I/0
coM

1/0 Communication Lost Error
No Communication on the module bus.

I/0
CFG

I/0 CfgModified Error
The I/O-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.

3.8.2 Control Word

The Control Word has no function at the moment, it is reserves for further use.
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3.9 Parameters of the I/0-modules

3.9.1 Digital input modules
BL20-4DI-NAMUR

Table 3-9: Byte Bit Parameter name Value
Module param- — Meaning
eters
A default Oto3 0 input filter x 0 = deactivate
setting — (input filter 0,25 ms) A
1 = activate
- (input filter 2,5 ms)
1 digital input x 0=normal A
1 =inverted
2 Short circuit monitoring x 0 =deactivate A
1 = activate
3 Short circuit diagnosis x 0 =deactivate A
1 = activate
4 Open circuit monitoring x 0 = deactivate A
1 = activate
5 Open circuit diagnosis x 0 =deactivate A
1 = activate
6 Input on diagnostic x 0 = output substitute value A
1 = keep last value
7 Substitute value on diag x 0=off A
1=o0n
3.9.2 Analoginput modules
BL20-1AI-1(0/4...20MA)
Table 3-10: Byte Bit Parameter name Value
Module param- p ~
eters 0 current mode 0=0...20mAA
A default 1=4...20mA
setting . . .
1 value representation 0 =Integer (15 bit + sign) A
1 =12 bit (left-justified)
2 Diagnosis 0 = activate A
1 = deactivate
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BL20-2AI-1(0/4...20MA) (1 byte per channel)
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Table 3-11: Byte Bit Parameter name Value
Module param- ~
eters 0/1 0 current mode 0=0...20mAA
A default 1=4...20mA
setting ) B )
1 value representation 0 = Integer (15 bit + sign) A
1 =12 bit (left-justified)
2 Diagnosis 0 = activate A
1 = deactivate
3 Channel 0 =activate A
1 = deactivate
BL20-1AI-U(-10/0...+10VDCQ)
Table 3-12: Byte Bit Parameter name Value
Module param-
eters 0 0 voltage mode 0=0...10VA
A default 1=-10...+10V
setting . . .
1 value representation 0 =Integer (15 bit + sign) A
1 =12 bit (left-justified)
2 Diagnosis 0 = activate A
1 = deactivate
BL20-2AI-U(-10/0...+10VDCQ) (1 byte per channel)
Table 3-13: Byte Bit Parameter name Value
Module param-
eters 0/1 0 voltage mode 0=0...10VA
1=-10...+10V
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 Diagnosis 0 = activate A
1 = deactivate
3 Channel 0 =activate A

1 = deactivate
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BL20-2AI-PT/NI-2/3 (2 byte per channel)

Table 3-14: Byte Bit Parameter name Value
Module param- - X
eters 0/2 0 Mains suppression 0=50HzA
0=60Hz
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 Diagnosis O=release A
1 =block
3 Channel 0 =activate A

1 = deactivate

7 element 0000 = Pt100, -200...850 °CA

to4 0001 =Pt100, -200...150 °C
0010 =Ni100, -60...250 °C
0011 =Ni100,-60...150 °C
0100 = Pt200, -200...850 °C
0101 =Pt200, -200...150 °C
0110 =Pt500, -200...850 °C
0111 =Pt500, -200...150 °C
1000 = Pt1000, -200...850 °C
1001 = Pt1000, -200...150 °C
1010 =Ni1000, -60...250 °C
1011 =Ni1000, -60...150 °C
1100 = resistance, 0...100 Q
1101 = resistance, 0...200 Q
1110 = resistance, 0...400 Q
1111 = resistance, 0...1000 Q

1/3 0 Measurement mode 0=2wireA

1 =3 wire
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Table 3-15: Byte Bit Parameter name Value
Module param- - X
eters 0/1 0 Mains suppression 0=50HzA
0=60Hz
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 Diagnosis 0 =release A
1 =block
3 Channel 0 =activate A
1 = deactivate
7 element 0000 =Type K, -270...1370 °CA
to4 0001 =Type B, +100...1820 °C

0010 =Type E, -270...1000 °C
0011 =Type J,-210...1200 °C
0100 =Type N, -270...1300 °C
0101 =TypeR, -50...1760 °C
0110=Type S, -50...1540 °C
0111 =Type T,-270...400 °C
1000 = £50 mV

1001 =+100 mV

1010 = +500 mV

1011 =+1000 mV

... =reserved
BL20-4AI-U/1 (1 byte parameters per channel)
Table 3-16: Byte Bit Parameter name Value
Module param-
eters Oto3 0 range 0=0...10V/0...20mAA
1=-10...+10V/4...20 mA
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 Diagnosis 0 =release A
1 =block
3 Channel 0 =activate A
1 = deactivate
4 Operation mode 0 =voltage A
1 = current
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BL20-4AI-U/1 (1 byte parameters per channel)

Table 3-17: Byte Bit Parameter name Value
Module param-
eters Oto3 0 reserved

1 value representation 0 =Integer (15 bit + sign) A
A default 1 =12 bit (left-justified)

setting
2 Diagnosis 0=release A
1 =block
3 channel x 0 =activate A

1 = deactivate

4 element Kx 0000 = Type K, -270...1370 °CA
0001 =Type B, +100...1820 °C
0010 = Type E, -270...1000 °C
0011 =Type J,-210...1200 °C
0100 =Type N, -270...1300 °C
0101 =Type R, -50...1760 °C
0110 =Type S, -50...1540 °C
0111 =Type T, -270...400 °C
1000 = 50 mV
1001 =+100 mV
1010 = +£500 mV
1011 =+£1000 mV
1100 = Type K, -454...2498 °F
1101 =Type J, -346...2192 °F
1110=Type C 0...2315°C
1111 =Type G 0...2315°C
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BL20-2AIH-I
Table 3-18: Byte Bit Parameter name Value
Module param-
eters
A default 0 0 Channel 0 = activate A
setting (channel 1) -
1 = deactivate
1 short circuit diagnostics 0 =block
1 =release A
2 open circuit diagnostics 0 = block
1 =release A
3+4 Operation mode 0=0...20mA
(polling of HART®-status not possible)
1=4...20mA
(polling of HART®-status not possible)
2=4...20 mA HART® active A
Cyclic polling of HART®-status activated.
5+6 reserved
7 HART®-diagnostics 0=release A
1 =block
1 0+1 value representation 0 = Integer (15 bit + sign) A
(channel 1)
1=NE43
2 = Extended Range
2+3 similar to byte 0 + 1
(channel 2)
4 HART®-Variable A Defines the channel of which the HART®-variable
is read.
0 channel mapping 0=channel 1
1 =channel 2
6+7 variable mapping Defines which HART-variable of the connected

sensor is mapped into the module’s process data.

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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Table 3-18: Byte Bit Parameter name
Module param-
eters

Value

5 HART®-Variable B

Defines the channel of which the HART®-variable
is read.

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

Defines which HART-variable of the connected
sensor is mapped into the module’s process data.

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

6 HART®-variable C

Defines the channel of which the HART®-variable
is read.

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

Defines which HART-variable of the connected
sensor is mapped into the module’s process data.

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

7 HART®-variable D

Defines the channel of which the HART®-variable
is read.

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

Defines which HART-variable of the connected
sensor is mapped into the module’s process data.

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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BL20-E-8AI-U/I-4PT/Ni (1 byte per channel)
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Table 3-19: Byte Bit Parameter Value Meaning
Module param- name
eters
A default Oto7 Oto5 Operation 000000 voltage, -10...10 V DC Standard A
setting mode
B /n 3-wire mea-
surement, only 000001 voltage ...10 VDC, standard
the first of the
used channel 000010 voltage, -10...10 VDC, NE 43
has too be 000011 voltage, 0...10 VDC, NE 43
parameterized.
The parameter- 000100 voltage, -10...10 VDC, Extended Range
ization of the
second channel 000101 voltage, 0...10 VDC, Extended Range
is ignored.
000110 reserved
000111 reserved
001000 current, 0...20 mA, standard
001001 current, 4...20 mA, standard
001010 current, 0...20 mA, NE 43
001011 current, 4...20 mA, NE 43
001100 current, 0...20 mA, Extended Range
001101 current, 4...20 mA, Extended Range
001110 reserved
001111 reserved
010000 Pt 100, -200°C...850 °C, 2-wire
010001 Pt 100, -200°C...150 °C, 2-wire
010010 Pt 200, -200°C...850 °C, 2-wire
010011 Pt 200, -200°C...150 °C, 2-wire
010100 Pt 500, -200°C...850 °C, 2-wire
010101 Pt 500, -200°C...150 °C, 2-wire
010110 Pt 1000, -200°C...850 °C, 2-wire
010111 Pt 1000, -200°C...150 °C, 2-wire
011000 Pt 100, -200°C...850 °C, 3-wire B
011001 Pt 100, -200°C...150 °C, 3-wire B
011010 Pt 200, -200°C...850 °C, 3-wire B
011011 Pt 200, -200°C...150 °C, 3-wire B
011100 Pt 500, -200°C...850 °C, 3-wire B
011101 Pt 500, -200°C...150 °C, 3-wire B
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Table 3-19: Byte Bit Parameter Value Meaning
Module param- name
eters
Oto7 Oto5 Operation 011110 Pt 1000, -200°C...850 °C, 3-wire B
mode
011111 Pt 1000, -200°C...150 °C, 3-wire B
100000 Ni 100, -60 °C...250 °C, 2-wire
100001 Ni 100, -60°C...150 °C, 2-wire
100010 Ni 1000, -60 °C...250 °C, 2-wire
100011 Ni 1000, -60°C...150 °C, 2-wire
100100 Ni 1000TK5000, -60 °C...250 °C, 2-wire
100101 reserved
100110 reserved
100111 reserved
101000 Ni 100, -60 °C...250 °C, 3-wire
101001 Ni 100, -60°C...150 °C, 3-wire
101010 Ni 1000, -60 °C...250 °C, 3-wire
101011 Ni 1000, -60°C...150 °C, 3-wire
101100 Ni 1000TK5000, -60 °C...250 °C, 3-wire
101101 reserved
101110 reserved
101111 reserved
110000 resistance, 0...250 QQ
110001 resistance, 0...400 Q
110010 resistance, 0...800 Q
110011 resistance, 0...2000 Q
110100 resistance, 0...4000 Q
110101 reserved
to
111110
111111 deactivated
6 value 0 Integer (15 bit + sign) A
representation . A
Kx 1 12 bit (left-justified)
7 diagnostics Kx 0 release A
1 block
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3.9.3 Analog output modules
BL20-1AO-I(0/4...20MA)
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Table 3-20: Byte Bit Parameter name Value
Module param- ~
eters 0 current mode 0=0...20mAA
1=4...20mA
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 reserved
to7
1 Substitute value low byte
2 Substitute value high byte

BL20-2AlI-1(0/4...20MA) (3 byte per channel)

Table 3-21: Byte Bit Parameter name Value
Module param- g ~
eters 0/3 0 current mode 0=0...20mAA
1=4...20mA
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 reserved
3 Channel 0 = activate A
1 = deactivate
4 reserved
to7
1/4 Substitute value low byte
2/5 Substitute value high byte
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BL20-2A0-U(-10/0...+10VDC) (3 byte per channel)

Table 3-22: Byte Bit Parameter name Value
Module param-
eters 0/3 0 voltage mode 0=0...10VA
1=-10...+10V
A default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 reserved
3 Channel 0 = activate A
1 = deactivate
4 reserved
to7
1/4 Substitute value low byte
2/5 Substitute value high byte
BL20-2A0H-I
Table 3-23: Byte Bit Parameter name Value
Module param-
eters
A default
setting
0 0 Channel 0 = activate A
(channel 1) -
1 = deactivate
1 Diagnosis 0=blockA
1 =release
3+4 Operation mode Kx 0=0...20mA
(polling of HART®-status not possible)
1=4...20mA
(polling of HART®-status not possible)
2=4...20 mA HART® active A
(cyclic polling of HART-status activate)
7 HART®-diagnostics Kx 0 =release A

1 =block
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Table 3-23: Byte Bit Parameter name Value
Module param-
eters
A default
setting
1 0+1 value representation Kx 0 = Integer (15 bit + sign) A
(channel 1)
1=NE43
2 = Extended Range
6+7 Behavior on module bus
error Ax
2+3 substitute value Ax
(channel 1)
4to7 similar to byte 0 to 3
(channel 2)
8 HART®-Variable A Defines the channel of which the HART®-
variable is read.
0 channel mapping 0 =channel 1
1 =channel 2
6+7 variable mapping Defines which HART-variable of the
connected sensor is mapped into the
module’s process data.
0= PV (primary variable)
1=SV (2nd variable)
2 =TV (3rd variable)
3 =QV (4th variable)
9 HART®-Variable B Defines the channel of which the HART®-
variable is read.
0 channel mapping 0=channel 1
1 =channel 2
6+7 variable mapping Defines which HART-variable of the

connected sensor is mapped into the
module’s process data.

0= PV (primary variable)

1=SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)
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Table 3-23: Byte Bit Parameter name Value
Module param-
eters
A default
setting
10 HART®-variable C Defines the channel of which the HART®-
variable is read.
0 channel mapping 0 =channel 1
1 =channel 2
6+7 variable mapping Defines which HART-variable of the

connected sensor is mapped into the
module’s process data.

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

11 HART®-variable D Defines the channel of which the HART®-
variable is read.

0 channel mapping 0 =channel 1

1 =channel 2

6+7 variable mapping Defines which HART-variable of the
connected sensor is mapped into the
module’s process data.

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

BL20-E-4A0-U/I (3 byte parameters per channel)

Table 3-24: Byte Bit Parameter name Value Meaning
Module param-
eters
A default 0/3/6/9 0to3 Operation mode 000000 voltage,-10...10 V DC Standard A
setting Kx
000001 voltage ...10 VDC, standard

000010 voltage, -10...10 VDC, NE 43

000011 voltage, 0...10 VDC, NE 43

000100 voltage, -10...10 VDC, Extended Range

000101 voltage, 0...10 VDC, Extended Range

000110 reserved
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Table 3-24: Byte Bit Parameter name Value Meaning
Module param-
eters
000111 reserved
001000 current, 0...20 mA, standard
001001 current, 4...20 mA, standard
001010 current, 0...20 mA, NE 43
001011 current, 4...20 mA, NE 43
001100 current, 0...20 mA, Extended Range
001101 current, 4...20 mA, Extended Range
001110 reserved
001111 deactivated
4 value 0 Integer (15 bit + sign) A
representation Kx - .
1 12 bit (left-justified)
5 diagnostics Kx 0 release A
1 block
6+7 substitute value 00 output substitute value
options
01 hold current value
10 output min. value
11 output max. value
1/4/7/ substitute value
10 Ax low byte
2/5/8/ substitute value

11

Ax high byte
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3.9.4 Technology modules
BL20-1RS232

Table 3-25: Byte Bit Parameter name
Module param-
eters

Value

A default 0 3 Data rate
setting to0

0000 =300 bps
0001 =600 bps
0010 = 1200 bps
0100 = 2400 bps
0101 =4800 bps
0110=9600 bps A
0111 = 14400 bps
1000 = 19200 bps
1001 = 28800 bps
1010 = 38400 bps
1011 =57600 bps
1100 = 115200 bps
reserved

5,4 reserved

6 DisableReducedCtrl

Constant setting:

The diagnostic messages are shown in Byte 6
of the process input data (independently from
“Diagnosis").

Byte 6 of the process output data contains 2
bits, with which the receive or transmit buffer
can be cleared.

Byte 7 contains the status or control byte. User
data are represented in Bytes 0 - 5.

0 7 Diagnosis

0 =release A
- Diagnostic activated:
This affects the separate fieldbus-specific
diagnostic message — not the diagnosis
embedded in the process input data.

1 =block
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Table 3-25: Byte Bit
Module param-
eters

Parameter name

Value

A default 1 0
setting

Stop bits

0=1DbitA

1 =2 bit

2.1

Parity

00 = none

01 =o0dd A
- The parity bit is set so that the total number
of bits (data bits plus parity bit) set to 1 is
odd.

10 =even
- The parity bit is set so that the total number
of bits (data bits plus parity bit) set to 1 is
odd.

Data bits

0=7A
—The number of data bits is 7.

1=8
- The number of data bits is 8.

to5

Flow control

00=none A
- Data flow control is switched off.
01 = XON/XOFF
- Software handshake (XON/XOFF) is
switched on.
10 = RTS/CTS
— Hardware handshake (RTS/CTS) is switched
on.

7.6

reserved

XON character

0-255(17A)

XON character:

This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.

XOFF character

0-255(19A)

XOFF character

This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.
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BL20-1RS485/422

Table 3-26: Byte Bit
Module param-
eters

Parameter name

Value

A default 0 3to0
setting

Data rate

0000 =300 bps
0001 =600 bps
0010 = 1200 bps
0100 = 2400 bps
0101 =4800 bps
0110 =9600 bps A
0111 = 14400 bps
1000 = 19200 bps
1001 = 28800 bps
1010 = 38400 bps
1011 =57600 bps
1100 = 115200 bps
reserved

4 Select RS485

0 = parameterization of the module as R5422

1 = parameterization of the module as R5485

5 reserved

6 DisableReducedCtrl

Constant setting:

The diagnostic messages are shown in Byte 6
of the process input data (independently from
“Diagnosis").

Byte 6 of the process output data contains 2
bits, with which the receive or transmit buffer
can be cleared.

Byte 7 contains the status or control byte. User
data are represented in Bytes 0 - 5.

Diagnosis

0 =release A

1 =block

Stop bits

0=1DbitA

1 =2 bit

2.1 Parity

00 = none

01 =odd A
The parity bit is set so that the total number of
bits (data bits plus parity bit) set to 1 is odd.

10 =even
The parity bit is set so that the total number of
bits (data bits plus parity bit) set to 1 is odd.

3 Data bits

0=7A
The number of data bits is 7.

0=8A
The number of data bits is 8.

3-50

D301173 0713 - BL20- Ethernet multiprotocol gateway



Parameters of the I/0-modules

TUNnRCEK

Industrial
Automation

Table 3-26: Byte Bit
Module param-
eters

Parameter name

Value

XON character

0-255(17A)

only in the RS422-mode:

XON character:

This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.

XOFF character

0-255(19A)

only in the RS422-mode:

XOFF character:

This character is used to start the transmission
of data from the data terminal device if the
software handshake is active.

BL20-1SSI

Table 3-27: Byte Bit
Module param-
eters

Parameter name

Value

A default 0 4t00
setting

reserved

Sensor idle data cable test

0 = activate A
ZERO test of data cable.

1 = deactivate
After the last valid bit, a ZERO test of the data
cable is not carried out.

7.6

reserved

1 3to0

Number of invalid bits
(LSB)

0000to 1111:

Number of invalid bits on the LSB side of the
position value supplied by the SSl encoder.
The meaningful word width of the position
value transferred to the module bus master is
as follows:

SSI_FRAME_LEN -INVALID_BITS_MSB-
INVALID_BITS_LSB.

The invalid bits on the LSB side are removed
by shifting the position value to the right,
starting with the LSB.

(Default 0 bit = 0x0).

INVALID_BITS_MSB +INVALID_BITS_LSB must
always be less than SSI_FRAME_LEN.
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Table 3-27: Byte Bit
Module param-
eters

Parameter name

Value

1 6to4

Number of invalid bits (MSB)

000to 111

Number of invalid bits on the LSB side of the
position value supplied by the SSI encoder.
The meaningful word width of the position
value transferred to the module bus master is
as follows:

SSI_FRAME_LEN - INVALID_BITS_MSB -
INVALID_BITS_LSB.

Number of invalid bits on the MSB side of the
position value supplied by the SSI encoder.
INVALID_BITS_MSB +INVALID_BITS_LSB must
always be less than SSI_FRAME_LEN.

Default: 0 = Ohex

reserved

A default 2 3to0
setting

Data rate

0000 = 1000000 bps
0001 = 500000 bps A
0010 = 250000 bps
0011 = 125000 bps
0100 = 100000 bps
0101 = 83000 bps
0110 =71000 bps
0111 =62500 bps
reserved

7to4

reserved

3 5to0

Number of
data frame bits

00000 to 100000

Number of bits of the SSI data frame.
SSI_FRAME_LEN must always be greater than
INVALID_BITS.

Default: 25 = 19hex

reserved

Data type

binary coded A
SSl encoder sends data in binary code

GRAY coded
SSl encoder sends data in GRAY code
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BL20-E-1SWIRE
Bit7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit0
Byte 1 reserved free free MC MNA configura- | Disable Cfg free
tion
Byte 2 free Unuxerr TYPegr TYPiro PKZgpr PKZ\ro SDegpr SDinro
Byte 3 reserved
Byte 4 reserved (life guarding time until version VN 01-03)
Byte 5 SCpiacS8 SCpiacS7? SCpiacS6 | SCpiacSH SCpiacS4 | SCpeS3 SCpiacS2 SCpiacST
Byte 6 SCpiacS16 | SCpaeS15 | SCpacS14 | SCpiaeS13 | SCpaeS12 | SCpjaeS11 | SCpiaeS10 | SCpjacS9
Byte 7 reserved
Byte 8 reserved
Byte 9 - Type designation slave 1 - 16
24

The following table shows the meaning of the parameter bits:

Table 3-28:
Module param-
eters

A default
setting

Parameter Value
name

Byte 1

Disable Cfg If the physical structure of the SWIRE bus does not match the configuration stored in the
BL20-E-1SWIRE on power up (SW LED flashing), the physical structure of the SWIRE bus
must be stored in the BL20-E-1SWIRE.

0 =inactiveA

Manual SWIRE configuration:

To store the physical structure of the SWIRE bus in the BL20-E-1SWIRE,
the CFG button of the BL20-E-1SWIRE must be pressed manually (only
functions if the SW LED is flashing).

1 = active

Automatic SWIRE configuration:

If the physical structure of the SWIRE bus does not match the
configuration stored in the BL20-E-1SWIRE on power up, the physical
structure is stored automatically in the BL20-E-1SWIRE.

configurati  PLC configuration check
on If the PLC configuration check is activated, the configuration stored in the BL20-E-
1SWIRE is compared with the SET configuration stored in the PLC.

0 =activeA The configuration stored in BL20-E-1SWIRE is compared with the SET
configuration stored in the PLC. Only SWIRE slaves in the SWIRE bus are
accepted that have a device ID completely matching the SET
configuration.

1 =inactive All slaves are mapped in 4Bit INPUT/ 4Bit OUTPUT without checking

the device ID.
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Table 3-28: Parameter Value

Module param- name
eters

Byte 1
MNA Configuration check
active/ Bus or slave-oriented configuration check (without function if MC = 1)
assive
P 0=Busbased Ifthe PLC configuration check is activated, data exchange is only
A started if the configuration stored in the BL20-E-1SWIRE fully matches
the SET configuration stored in the PLC. Modifying the bus during
operation causes the system to be aborted.
1 =Slave If the PLC configuration check is activated, data exchange is started
based with all SWIRE slaves that match the SET configuration stored in the
PLC. The SWIRE slaves that do not match the SET configuration stored
in the PLC do not perform any data exchange.
MC Moeller conformance (from version VN 01-04)
Behavior of the BL20-E-1SWIRE in accordance with SWIRE Conformance criteria.
inactive A Default behavior
active The BL20-E-1SWIRE master responds according to the Moeller SWIRE
Conformance criteria (see manual for the I0-modules D300717).
SDinro Slave error field
Activate slave diagnostics info field SDggzSx. As soon as a slave on the bus clears its PKZ
bit, this is indicated as an individual error depending on the parameter setting.
active Single diagnostics is activated
inactive Single diagnostics is not activated
Byte 2
SDgpr Group error - slave error
Activate slave diagnostics SDggeSx. Activate slave diagnostics SDERRSx. As soon as only
one slave on the bus sets its error bit, this is indicated as a group error depending on the
parameter setting.
0 =activeA Group diagnostics is activated
1 =inactive Group diagnostics is not activated
PKZ e PKZ error field

Activate slave diagnostics info field PKZg:Sx. As soon as a slave on the bus clears its PKZ
bit, this is indicated as an individual error depending on the parameter setting.

0 =activeA Single diagnostics is activated

1 =inactive Single diagnostics is not activated
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Table 3-28: Parameter
Module param- name
eters

Value

Byte 2
PKZpq Group PKZ error field
Activate slave diagnostics PKZ qq. As soon as a slave on the bus clears its PKZ bit, this is
indicated as an individual error depending on the parameter setting.
0 = activeA Group diagnostics is activated
1 =inactive Group diagnostics is not activated
TYPneo Configuration error field
As soon as a slave on the bus does not match the set configuration and therefore cannot
be started, this is indicated as an individual error depending on the parameter set.
0 =active A Single diagnostics is activated
1 =inactive Single diagnostics is not activated
TYPgrr Group configuration error field
Activate slave diagnostics TYP;Sx. As soon as only one slave on the bus is incorrectly
configured, this is indicated as an error depending on the parameter setting.
0 =activeA Group diagnostics is activated
1 =inactive Group diagnostics is not activated
Byte 2
U auxerr Error message Voltage U,y -
Activate system diagnostics U, xerr: Uauxers Will generate an error message as soon as
the power supply goes below a level at which the function of the relays is not
guaranteed.
0=active A Error message U, ygractivated
1 = inactive Error message U, g NOt activated
Byte 3 reserved
Byte 4
reserved Was up to version VN 01-03: Lifeguarding time of the SWIRE slaves. Lifeguarding time of
(Lifeguardi  the SWIRE slaves
ng time : .
only up to 0x02-0xFF Lifeguarding time of the SWIRE slaves
version 0x64 A Setting of lifeguarding time of SWIRE slaves, timeout time up to
VNO1-03) automatic reset of the slaves in the event of communication failure. (n

*10ms) (Default 1s)
OxFF: OXFF: Lifeguarding off
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Table 3-28: Parameter Value
Module param- name
eters
Byte5-6
SDpiagSx Input bit communication error, slave x
Slave diagnostics message from Byte 1/ Bit 7 is accepted in the feedback interface as Bit
4
0 =activeA SDpacSx is accepted
1 =inactive SDpjagSx is not accepted

Byte7-8 reserved

Byte 9 to 24

DeviceID,  TYPE setting for the LIN slave at position x on the SWIRE bus

slave x
0x20 SWIRE-DIL-MTB (: OxFF)

OxFF Basic setting (no slave)

BL20-E-2CNT-2PWM (see separate manual for the module, D301224, ,BL20 - I/O-MODULES BL20-E-
2CNT-2PWM*, chapter 2)

BL20-2RFID-S (see RFID-documentation www.turck.de)
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3.10 Diagnostic messages of the modules

3.10.1 Power distribution modules
BL20-BR-24VDC-D

Table 3-29: Diagnostic byte Bit Diagnosis
BL20-BR-
24VDC-D
n 0 Module bus voltage warning
1 reserved
2 Undervoltage field supply
3 reserved

BL20-PF-24VDC

Table 3-30: Diagnostic byte Bit Diagnosis
BL20-PF-24VDC
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved

BL20-PF-120/230VAC-D

Table 3-31: Diagnostic byte Bit Diagnosis
BL20-PF-120/
230VAC-D
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved
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3.10.2 Digital input modules
BL20-4DI-NAMUR

Table 3-32: Diagnostic byte Bit Diagnosis

BL20-4DI-

NAMUR

n 0 short circuit sensor 1

1 open circuit sensor 1
2 short circuit sensor 2
3 open circuit sensor 2
4 short circuit sensor 3
5 open circuit sensor 3
6 short circuit sensor 4
7 open circuit sensor 4

3.10.3 Analog input modules
BL20-1AI-1(0/4...20MA)

Table 3-33: Diagnostic byte Bit Diagnosis

BL20-1AI-I(0/

4...20MA)

A Onlyinthe mea- n (channel 1) 0 measurement value range error A
surement range
4t0 20 mA 1 Open circuit

BL20-2AI-1(0/4...20MA)

Table 3-34: Diagnosticbyte Bit Diagnosis
BL20-2AI-I(0/
4...20MA)
A Onlyinthe mea- n 0 measurement value range error A
surementrange  (channel 1)
4t0 20 mA 1 Open circuit
n+1 0 measurement value range error A
(channel 2) .
Open circuit
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BL20-1AI-U(-10/0...+10VDQ)
Table 3-35: Diagnostic byte Bit Diagnosis
BL20-1AI-U
(-10/0...10VDC)
n (channel 1) 0 Measurement value range error
BL20-2AI-U(-10/0...+10VDCQ)
Table 3-36: Diagnosticbyte Bit Diagnosis
BL20-2AI-U
(-10/0...10VDC)
n (channel 1) 0 Measurement value range error
n (channel 2) 0 Measurement value range error
BL20-2AI-PT/NI-2/3
Table 3-37: Diagnostic byte Bit Diagnosis
BL20-2AI-PT/NI-
2/3
A threshold:1%of n (channel 1) 0 measurement value range error A
the positive (Underflow diagnostics in temperature measurement ranges only)
measurement
range end value 1 Open circuit
B threshold:
5Q (loop resis- 2 Short circuit B
tance) (in temperature measurement ranges only)
3to7

BL20-2AI-THERMO-PI

Table 3-38: Diagnostic byte Bit Diagnosis
BL20-2Al-
THERMO-PI
A threshold: n 0 measurement value range error A
1 % of the posi-
tive measure- 1 Open circuit
ment range end (in temperature measurement ranges only)
value

2to7 reserved
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BL20-2AIH-I
Table 3-39: Diagnostic byte Bit Diagnosis
BL20-2AIH-1
n 0 overflow
The measurement value exceeds the value ranges and the device is
not able to capture these values.
1 Open circuit
Displays an open circuit in the signal line.
2 Short circuit
Displays a short circuit in the signal line.
3 undervoltage
The measurement value is below the value ranges and the device is
not able to capture these values.
4 HART?® status-error
The connected HART®-device set a bit in the HART® status-information
("status - polling").
5 HART® communication error
The channel does not allow communication with the HART®-device.
6 Invalid parameter
7 Hardware error
Shows common errors of the module hardware. The return analog
value in case of an error is "0".
BL20-4AI-U/I
Table 3-40: Diagnosticbyte Bit Diagnosis
BL20-4AI-U/I
A threshold: n 0 measurement value range error A
1% of the posi- (channel 0)
tive measure- ton+3 1 open circuit B
ment range end channel 3
value, under- ( ) 2to7 reserved
flow diagnostics
only in value
range
4...20mA
B threshold:
3mA (onlyin
value range
4...20mA)
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BL20-E-8AI-U/I-4AI-PT/NI

Table 3-41: Diagnostic byte Bit Diagnosis
BL20-E-8AI-U/I-
4AI-PT/NI
A thresholds: n 0 Measurement value range error (OoR) A
value represen- (channel 0)
tation of the ton+7 1 Wire break (WB) A
module in man-
ual D300716 (ChannEI 7) 2 Short circuit (SC) A
3 Overflow/ underflow (OUFL) A

4t06 reserved

7 Hardware error

3.10.4 Digital output modules
BL20-2D0O-24VDC-0.5A-P

Table 3-42: Diagnostic byte Bit Diagnosis
BL20-2DO-
24VDC-0.5A-P
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)

BL20-2D0-24VDC-0.5A-N

Table 3-43: Diagnostic byte Bit Diagnosis
BL20-2DO-
24VDC-0.5A-N
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)

BL20-2D0O-24VDC-2A-P

Table 3-44: Diagnostic byte Bit Diagnosis
BL20-2DO-
24VDC-2A-P
n 0 overcurrent (short-circuit channel 1)
1 overcurrent (short-circuit channel 2)
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BL20-4D0O-24VDC-0.5A-P

Table 3-45: Diagnostic byte Bit Diagnosis
BL20-4DO-
24VDC-0.5A-P
n 0 overcurrent /short-circuit (1 ch. min)

BL20-16D0O-24VDC-0.5A-P

Table 3-46: Diagnosticbyte Bit Diagnosis
BL20-16DO-
24VDC-0.5A-P
n 0 Overcurrent (short-circuit channel 1-4)
1 Overcurrent (short-circuit channel 5-8)
2 Overcurrent (short-circuit channel 9-12)
3 Overcurrent (short-circuit channel 13-16)

BL20-32D0O-24VDC-0.5A-P

Table 3-47: Diagnostic byte Bit Diagnosis

BL20-32D0O-

24VDC-0.5A-P

n 0 Overcurrent (short-circuit channel 1-4)

1 Overcurrent (short-circuit channel 5-8)
2 Overcurrent (short-circuit channel 9-12)
3 Overcurrent (short-circuit channel 13-16)
4 Overcurrent (short-circuit channel 17-20)
5 Overcurrent (short-circuit channel 21-24)
6 Overcurrent (short-circuit channel 25-28)
7 Overcurrent (short-circuit channel 29-32)
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3.10.5 Analog output modules

BL20-2A0H-I
Table 3-48: Diagnostic byte Bit Diagnosis
BL20-2A0H-I
n 0 Value above upper limit
Display of a measurement range exceeding— limit values according
to parameterization
1 Open circuit
Displays an open circuit in the signal line.
2 invalid value
The output value exceeds the values which the module is able to
interpret.
3 value below lower limit
Display of a measurement range underflow — limit values according
to parameterization
4 HART?® status error
The connected HART®-device set a bit in the HART® status-information
("status - polling").
5 HART® communication error
The channel does not allow communication with the HART®-device.
6 Invalid parameter
7 Hardware error
Shows common errors of the module hardware. The return analog
value in case of an error is "0".
BL20-E-4A0-U/I
Table 3-49: Diagnosticbyte Bit Diagnosis
BL20-E-4A0-U/I
A thresholds: n 0 Measurement value range error (OoR) A
value represen- (channel 0)
tation of the ton+3 1 reserved
module in man-
channel 3
ual D300716 ( ) 2 reserved
3 Overflow/ underflow (OUFL) A

4t06 reserved

7 Hardware error
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3.10.6 Technology modules

BL20-1CNT-24VDC

Table 3-50: Diagnostic byte Bit Diagnosis
BL20-1CNT-
24VDC
n 0 Short-circuit / open circuit DO — ERR_DO
if bit 7=0 (counter 1 Short-circuit in sensor power supply, 24 V DC — ERR-24VDC
mode) 2 End of counter range wrong
3 Start of counter range wrong
4 Invert-Dl+latch-retr. not perm.
Itis not permitted to invert the level of the digital input when using the
latch-retrigger-function
5 Main count direction wrong
6 Operating mode wrong
7 Measurement mode
Bit = 0 Counter mode active
n 0 Short-circuit / open circuit DO — ERR_DO
If 1 Short-circuit in sensor power supply, 24 V DC — ERR-24VDC
bit7=0 2 Sensor pulse wrong
(measurement
mode) 3 Integration time wrong
4 Upper limit wrong
5 Lower limit wrong
6 Operating mode wrong
7 Measurement mode
Bit = 1 measurement operation is active
BL20-1RS232
Table 3-51: Diagnostic byte Bit Diagnosis
BL20-1RS232
n 0 parameterization error
1 Hardware failure
2 Data flow control error
3 frame error
4 buffer overflow
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BL20-1RS485/422
Table 3-52: Diagnostic byte Bit Diagnosis
BL20-1RS485/
422
n 0 parameterization error
1 Hardware failure
2 Data flow control error
(only in the RS422-mode)
3 frame error
4 buffer overflow
BL20-1SSI
Table 3-53: Diagnostic byte Bit Diagnosis
BL20-15SI
n 0 SSI group diagnostics
1 Open circuit
2 sensor value overflow
3 sensor value underflow
4 parameterization error
BL20-E-1SWIRE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte n IGENERALgg Uswerr free ICOMggg free RDYern free SWegr
R
Byte n+1  [free Uauxerr TYPggg free PKZ g free SDegr free
ITYPggg field
Byte n+2  [TYPgeeS8 [TYPrgS7  [TYPerS6  [TYPereS5  [TYPereS4  [TYPgraS3  [TYPeraS2  [TYPgrgST
Byte n+3 TYPergS16 [TYPgggS15 [TYPegeS14 [TYPegeS13 [TYPggeS12 [TYPggeS11 [TYPegeS10 [TYPegreS9
Slave diagnosis
Byte n+4 SDggrS8 SDgrrS7 SDgrrS6 SDerrS5 SDgrrS4 SDergS3 SDgrgS2 SDgrgS1
Byte n+5  [SDgrpS16  SDerpS15  SDerpS14  SDereS13  SDereS12  [SDgrrS11 [SDgrrS10  [SDgreS9
PKZ field
Byte n+6 PKZgrS8  |PKZpeS7  PKZppeS6  [PKZepeS5 PKZgpeS4  PKZpeS3 PKZpgS2  PKZpgST
Byte n+7  PKZgeS16 PKZeeS15 PKZerrS14 PKZereS13 PKZergS12 [PKZereS11 PKZeraS10 PKZeraS9
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The following table shows the meaning of the diagnostic bits:

Table 3-54: Designation Valu Meaning
Meaning of the e
diagnostic bits

Byte 1

SWegr SWIRE MASTER

If the physical structure of the SWIRE bus does not match the configuration stored in
the BL20-E-1SWIRE, this bit indicates an error.

0 Data exchange The physical structure of the SWIRE bus was accepted and the
SWIRE bus is in operation.

1 Offline The physical structure was not accepted, the SWIRE bus does
not start operation (SW LED flashing).

RDY e

SPS SLAVE

This bit indicates an error if the configuration stored in the BL20-E-1SWIRE does not
match the SET configuration stored in the PLC.

0 Data exchange No error present. The SWIRE bus is ready for data exchange.

1 Offline The configuration stored in the BL20-E-1SWIRE was not
accepted. The data exchange is prevented (RDY LED flashing).

COMggg

Communication SWIRE

A communication error is present, such as a slave is no longer reached, its internal
timeout has elapsed or communication is faulty. The master cannot carry out data
exchange with at least one slave.

0 OK No error present.

1 faulty An error is present.

USWERR

Voltage Uy,

Voltage fault in Uy, voltage (17 VDC) for supplying the SWIRE slaves

0 OK No error present.

1 under voltage  Anerror is present.

GENERAL g

Error message

The creation of a function block shows that systems/function blocks for the general
checking of a slave for any diagnostics messages present only check the first byte.

0 none No diagnostics message present

1 present One/several diagnostics messages present
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Table 3-54: Designation Valu Meaning
Meaning of the e
diagnostic bits
Byte 2
SD¢gr Communication SWIRE slave

If the parameter SD¢ggA is set for group diagnostics, this bit indicates an error as soon as
only one slave on the bus sets its SDggg.

0 OK No error is present or diagnostics function has been
deactivated via the parameter setting.

1 faulty An error is present.

PKZpq Overcurrent protective circuit-breaker

If the parameter PKZz A is set for group diagnostics, this bit indicates an error as soon
as only one PKZ of a slave has tripped.

0 OK No PKZ error is present or diagnostics function has been
deactivated via the parameter setting.

1 Tripping At least one PKZ has tripped.

TYPega configuration

If the TYPgzg parameter is set with group diagnostics in the parameter setting, this
bitindicates an error as soon as a PLC configuration check detects differing slave
numbers,types or position of an SWIRE slave.

0 OK The PLC configuration check was positive (the configuration
stored in the BL20-E-1SWIRE matches the SET configuration
stored in the PLC) or the diagnostics function is deactivated via
the parameter setting.

1 faulty A mismatch was determined in the PLC configuration check.

Uuxerr Voltage Uy«

If the U, xereA Parameter is activated, , xerg Will generate an error message as soon as
the power supply goes below the level at which the function of the relays is not

guaranteed.

0 OK Contactor supply voltage is o.k. (> 20 VDC) or diagnostics
function has been deactivated via this parameter.

1 under voltage  Contactor supply voltage is not o.k.

(<18 VDQ).
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Table 3-54: Designation Valu Meaning
Meaning of the e
diagnostic bits
Byte 3.4
TYPgpeSx Device configuration, slave x

Info field for the individual indication of a configuration error as error message. Info
field for the individual indication of a configuration error as error message. If theTYP ¢
parameter is set with individual diagnostics, the error is indicated in this bit fieldas soon
as a PLC configuration check detects differing slave numbers, types or positionof an

SWIRE slave.

0 OK No configuration error is present and the slave is in data
exchange mode or diagnostics function has been deactivated
via the parameter setting.

1 incorrect Configuration error present and the slave is NOT in data

exchange mode.

Byte 5.6

SDggrSX

Communication, slave x

Info field for the individual indication of the release of the slave diagnostics as error
message. If the SD oA is set for single diagnostics, this bit field indicates the error as
soon as the slave diagnostic message of the slave Sx is triggered.

0 OK No error is present or diagnostics function has been
deactivated via the parameter setting.

1 Offline A diagnostics message is present.

Byte 7.8

PKZgaeSX

Overcurrent protective circuit-breaker, slave x

Info field for the individual indication of the tripping a motor-protective circuit-breaker
(PKZ) as error message. If the PKZ, ;oA is set for single diagnostics, this bit field indicates
the error as soon as the PKZ of the slave Sx has tripped.

0 OK The PKZ of the slave has not tripped or diagnostics function has
been deactivated via the parameter setting.
1 tripped The PKZ of the slave has tripped
Note

The error messages U xeras TYPerrr TYPeraSXr PKZ g, PKZggSX, SDepg and SDggpSx can be
deactivated by a respective parameterization.

BL20-E-2CNT-2PWM (see separate manual for this module D301224)
BL20-2RFID-S (see RFID-documentation www.turck.de)
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4.1

4.1.1

4.1 .2

4-2

Diagnostic messages via the process data

Besides the evaluation of diagnostic data via Explicit Messages, BL20 with EtherNet/IP™ offers the
possibility of mapping diagnostic data into the process data (see also the stations’ process data
mappings (page 4-8 ff.).

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

Scheduled Diagnostics

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 setto "1".

The diagnostic bits are placed at the end of the input data. The diagnostic data start WORD aligned (see
page 4-8).

Bit ,1/0 Diag Warn”
0 = 0K, no diagnostics present

at least one module sends diagnostics (acc. to VSC 100, Gateway Class, Attr. 116, page 4-17)

Scheduled Diagnostics

If scheduled diagnostics is activated (Process Data Class (VSC102, 66h) (page 4-20)), the manufacturer
specific diagnostic bits are mapped into the station's process data(page 4-2 ff.).

The scheduled diagnostic data is placed at the end of the input data and after the summarized
diagnostic data (see page 4-8).

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
tothe gateway.

word- Byte Data
0 0 slot-no. of the module which sends an emergency-frame.
1 Status process release:

bit 5 = 1: diagnostic active

bit 6 = 1: wrong module

bit 7 = 1 Module pulled

(acc. to VSC 100, Gateway Class, Attr. 116, page 4-17)

n Module diagnostics from the module actually referenced by the
roundrobin mechanism.
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4.2 Classes and Instances of the EtherNet/IP™-stations

4.2.1 EtherNet/IP™ Standard Classes

The BL20-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)
06 (0x06) Connection Manager Object (0x06)
245 (0xF5) TCP/IP Interface Object (0xF5)
246 (0xF6) Ethernet Link Object (OxF6)
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4.2.2 Identity Object (0x01)

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 BL20.

Class Attributes

Table 4-2: Attr.No.  Attribute name Get/ Type Value
Class Attributes Set
1 (0x01) REVISION G UINT 1
2 (0x02) MAX OBJECT INSTANCE G UINT 1
6 (0x06) MAX CLASS ATTRIBUTE G UINT 7
7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 7
Object-instance 1 - instance attributes
Table 4-3: Attr.No.  Attribute name Get/ Type Description
Instance attri- Set
butes, 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
124, = 0x0C
3 (0x03) PRODUCT CODE G UINT Identifies a particular product within a device
type.
Default: 27247, = 6A6F
4 (0x04) REVISION G STRUCT  Revision of the item the Identity Object is
OF: representing.
Major Minor USINT  0x01
USINT  0x06
5 (0x05) DEVICE STATUS G WORD  see Table 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]
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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/O connection established
Status 0110 = At least one I/O connection in run mode
0111 = At least one I/O connection established, all in IDLE
mode
All other settings = reserved
8to 15 reserved Default=0
Common Services
Table 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.
16 (0x10) no no Set_Attribute_Single

Modifies a single attribute.
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4.2.3 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 BL20.

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 Attributes
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 01 (0x01) yes yes Get_Attribute_All
14 (OxOE) 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 3-28)

+ process data

Instance 102

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

+ process data

Instance 103 und Instance 104

In- and output assembly instances with variable assembly sizes. The assembly size is pre-calculated to
support the stations I/0-configuration, enabled diagnostics, etc.

input assembly instance: 103
output assembly instance: 104

The effective size of the Assembly Instance can be determined using the Assembly Object (instance
0x67, attribute 0x04) and can be from 2 to 496 bytes large.
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Mapping of process data
The process data image of the BL20-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
precedingword, follows on from another output module16-bit input data is reached and further
input modules follow

Table 4-9: Produced Data Input data
Data mapping  (word no.)
for
BL20-E-GW-EN O Status Word of the gateway
Mapping can be disabled using attr. 138 in VSC100, object instance
2, page 4-17)
Tton Input data of modules
An example mapping can be found in chapter 5, 1/0 data mapping
(page 5-9).
n+ X Summarized diagnostic data (page 4-2) of individual length (1 bit

per module which sends diagnostics).

Can be enabled/disabled using VSC102, Object instance 3, attr.
104, page 4-20 ff.

(x=the no. of following bytes depending on the no. of slices within
the station)

n+y Scheduled diagnostic data ( page 4-2).. Can be enabled/disabled
using VSC102, Object instance 3, attr. 105, page 4-20 ff.
(y = data length for the scheduled diagnostics set according to the
properties of the modules attached to the gateway)

Consumed Data Output data
(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 4-19).

1-n Output data of modules
An example mapping can be found in chapter 5, 1/0 data mapping
(page 5-9).

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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4.2.4 Connection Manager Object (0x06)

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

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 2.1
by ODVA & ControlNet International Ltd. and adapted to BL20.

Common Services

Table 4-10: Service code Class Instance Service name
Common ser-
vices 84 (0x54) no yes FWD_OPEN_CMD

(Opens a connection)

78 (0Ox4E) no yes FWD_CLOSE_CMD
(Closes a connection)

82 (0x52) no yes UNCONNECTED_SEND_CMD
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4.2.5 TCP/IP Interface Object (OxF5)
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 BL20.
Class Attributes
Table 4-11: Attr.No. Attribute name Get/ Type Value
Class Attributes Set
1 (0x01) REVISION G UINT 1
2 (0x02) MAX OBJECT INSTANCE G UINT 1
3 (0x03) NUMBER OF INSTANCES G UINT 1
6 (0x06) MAX CLASS IDENTIFIER G UINT 7
7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 6
Object instance 1: instance attribute
Table 4-12: Attr.No. Attributename Get/ Type Description
Instance attri- Set
butes, object-
instance 1 1 (0x01) STATUS G DWORD Interface status (see page 4-11, Table 4-14:
Interface Status)
2 (0x02) CONFIGURATION G DWORD Interface Capability Flag (see page 4-11, Table
CAPABILITY 4-15: Configuration Capability)
3 (0x03) CONFIGURATION G/S DWORD Interface Control Flag (see page 4-12, Table 4-
CONTROL 16: Configuration Control)
4 (0x04) PHYSICAL LINK G STRUCT
OBJECT
Path size UINT Number of 16bit words: 0x02
path Padded 0x20, 0xF6, 0x24, 0x01
EPATH
5 (0x05) INTERFACE G Structure  TCP/IP Network Interface Configuration (see
CONFIGURATION of: page 4-12)
IP address G UDINT Current IP address
NETWORK MASK G UDINT Current network mask
GATEWAY ADDR. G UDINT Current default gateway
NAME SERVER G UDINT 0 = no name server address configured
NAME SERVER 2 UDINT 0 = no secondary name server address
configured
DOMAIN NAME G UDINT 0 = no Domain Name configured
6 (0x06) HOST NAME G STRING 0 = no Host Name configured (see page 4-12)
12 (0x0C) Quick Connect G/S BOOL 0 = deactivate
1 = activate
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Table 4-13: Service code Class Instance Service name
Common ser- )
vices 01 (0x01) yes yes Get_Attribute_All
02 (0x02) no no Set_Attribute_All
14 (OxOE) yes yes Get_Attribute_Single
16 (0x10) no yes Set_Attribute_Single
Interface Status
The Status attribute indicates the status of the TCP/IP network interface.
Refer to the state diagram, Figure 4-1: 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 4-14: Bit(s) Name Definition
Interface Status
0-3 Interface Configuration  Indicates the status of the Interface Configuration attribute:
Status 0 = The Interface Configuration attribute has not been
configured
1 =The Interface Configuration attribute contains valid
configuration.
2 to 15: reserved
4to31 reserved
Configuration Capability
The Configuration Capability indicates the device’s support for optional network configuration
capability.
Table 4-15: 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 obtainingits 1

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

Table 4-16:
Configuration
Control

Bit(s) Name Definition

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

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

4

DNS Enable Always 0.

5

-31 reserved Set to 0.

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.

D301173 0713 - BL20- Ethernet multiprotocol gateway



Classes and Instances of the EtherNet/IP™-stations R e

Industrial
Automation

Figure 4-1:

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
BOOTP/DHCP disabled and
disabled and ‘ ‘ BOOTP OR stored config.
stored config. valid DHCP enabled valid
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

D301173 0713 - BL20- Ethernet multiprotocol gateway 4-13



Implementation of EtherNet/IP™

4.2,6 EthernetLink Object (0xF6)

The following description of the Ethernet Link Object is taken from the CIP specification, Vol. 2, Rev. 1.1
by ODVA & ControlNet International Ltd. and adapted to BL20.

Class Attributes
Table 4-17: Attr.No. Attribute name Get/ Type Value
Class Attributes Set
1 (0x01) REVISION G UINT 1
2 (0x02) MAX OBJECT INSTANCE G UINT 1
3 (0x03) NUMBER OF INSTANCES G UINT 1
6 (0x06) MAX CLASS IDENTIFIER G UINT 7
7 (0x07) MAX INSTANCE ATTRIBUTE G UINT 6
Instance Attributes
Table 4-18: Attr.No. Attributename Get/ Type Description
Instance attri- Set
butes
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 4-19: Interface flags
3 (0x03) PHYSICAL G ARRAY OF  Contains the interface’s MAC address
ADDRESS USINT (TURCK: 00:07:46:XX:XX:XX)
6 (0x06) INTERFACE 2 WORD Allows port-wise changes of the Ethernet-
CONTROL settings
7 (0x07) INTERFACE TYPE
10 (Ox0A) INTERFACE LABEL
Table 4-19: Bits Name Definition Default value
Interface flags
0 Link Status Indicates whether or not the Ethernet Depends on
802.3 communications interface is application
connected to an active network.
0 = inactive link
1 = active link.
1 Half / Full Duplex 0 = half duplex; Depends on
1 = full duplex application

If the Link Status flag is 0, the value of the
Half/Full Duplex flag is indeterminate.
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Table 4-19: Bits Name
Interface flags

Definition

Default value

2to4 Negotiation Status

Indicates the status of the automatic
duplex-negotiation (auto-negotiation)

0 = Auto-negotiation in progress

1 = Auto-negotiation and speed detection
failed.

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

2 = Auto negotiation failed but detected
speed (default: half duplex). Half duplex

3 = Successfully negotiated speed and
duplex.

4 = Auto-negotiation not attempted.
Forced speed and duplex.

Depends on
application

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

6 Local Hardware Fault

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

Common Services

Table 4-20: Service-Code Class Instance Service name
Common :
services 01 (0x01) yes yes Get_Attribute_All
14 (OxOE) yes yes Get_Attribute_Single
76 (0x4Q) no yes Enetlink_Get_and_Clear
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4.3 VSC-Vendor Specific Classes

In addition to supporting the above named CIP Standard Classes, the BL20-stations support the vendor
specific classes described in the following.

Table 4-21:
SVSC—!;?ngor e
pecific Classes (hex)

Class Code Name

Description

100 (64h) Gateway Class, page 4-17 Contains data and settings concerning the
fieldbus-specific part of the BL20-stations.

102 (66h) Process Data Class, page 4-20 Contains process data

126 (1Ah)  Miscellaneous Parameters Class, page 4-22 Describes the EtherNet/IP™-Port

properties

4.3.1 Class Instance of the VSCs

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

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

The general VSC class instance attributes are defined as follows.

Table 4-22: Attr.No. Attributename Get/ Type Description
Class instance dec. Set
(hex.)
100 Class revision G UINT States the revision number of the class
(64h) (maj. rel. *1000 + Min. Rel.).
101 Max. instance G USINT Contains the number of the highest instance
(65h) of an object created on this level in the class
hierarchy.
102 # of instances G USINT Contains the number of Object Instances
(66h) created in this class.
103 Max. class G USINT Contains the number of the last Class
(67h) attribute Attribute to be implemented.
4-16 D301173 0713 - BL20- Ethernet multiprotocol gateway
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This class contains all information which refers to the whole station not to the different

1/0 channels.

Class instance

Note
ﬂ Please refer to paragraph Class Instance of the VSCs (page 4-16) for the description of the class

instance for the VSC.

Object Instance 1

Table 4-23: Attr.No. Attributename Get/ Type Description
(7)bject Instance dec. Set
hex.
Boot instance ( )
100 Max object G USINT Contains the number of the last object
(64h) attribute attribute to be implemented.
101 Hardware revision G STRUCT Contains the hardware revision number of the
(65h) station (USINT Maj./USINT Min.)
102 Firmware revision G STRUCT Contains the 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 1/0O-
ASSISTANT
104 Hardware G STRUCT Contains station hardware information (UINT):
(68h) info - count (number 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

D301173 0713 - BL20- Ethernet multiprotocol gateway
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Object Instance 2

Table 4-24: Attr. No.

Object instance dec.

2, gateway (hex.)
instance

Attribute name

Get/ Type
Set

Description

109
(6Dh)

Status register 2

G STRUCT

The Status Word contains general station
status information:
Station

- Bit 15: reserved

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

- Bit 13: reserved

- Bit 12: reserved

Internal bus

- Bit 11:"I/O Cfg Modified Error"

The configuration has been changed in an
incompatible way.

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

Voltage errors

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

- Bit 08: "U,, too high" System supply voltage
too high (> 30 VDC).

- Bit07:"U, too low" Load voltage 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/O Diags Active Warning" At least one
I/O-channel sends active diagnostics.

115
(73h)

ONIO
CONNECTION
TIMEOUT

G/S ENUM
USINT

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

SWITCH IO FAULTED (0):

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

The gateway switches off the outputs of the
modules.

SWITCH IO HOLD (2):

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

138
(Ox8A)

GW Status
Register

Get/ DWORD
Set

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

0 = deactivated

1 = activated (default)

4-18
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Table 4-24: Attr.No. Attributename Get/ Type Description
Object instance dec. Set
2, gateway thex)
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
(0x8C) Set necessary:

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

Bit 1 = Modbus/TCP

Bit 2 = PROFINET®

Bit 15 = web server

D301173 0713 - BL20- Ethernet multiprotocol gateway
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4.3.3 Process Data Class (VSC102, 66h)
This class contains the process-relevant information.
Class instance
Note
Please refer to paragraph Class Instance of the VSCs, page 4-16 for the description of the class
instance for the VSC.
Object instance 1, standard input process data (compressed)
Table 4-25: Attr.No. Attributename Get/ Type Description
Object instance Set
dec. (hex.
1, standard ec. (hex)
input process
data (com-
pressed)
100 (64h) Max object G USINT Contains the number of the last object
attribute attribute to be implemented.
101 (65h) Attribute list G ARRAY OF List of all attributes that are supported by
USINT this instance.
102 (66h) Packed process G ARRAY OF  Input process data, 16-bit aligned,
input data WORD compressed.
103 (67h) Process data byte G USINT The number of bytes that are exchanged
count with this Instance.
Object instance 2, standard output process data (compressed)
Table 4-26: Attr.No. Attributename Get/ Type Description
Object instance G (e Set
2, standard out-
putprocessdata 100 (64h) Max object G USINT Contains the number of the last object
(compressed) attribute attribute to be implemented.
101 (65h) Attribute list G ARRAY OF List of all attributes that are supported by
USINT this Instance.
102 (66h) Packed process G/S ARRAY OF  Output process data, 16-bit aligned,
input data WORD compressed.
103 (67h) Process data byte G USINT The number of bytes that are exchanged
count with this Instance.
4-20 D301173 0713 - BL20- Ethernet multiprotocol gateway
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Table 4-27: Attr.No. Attributename Get/Set Type Description
Obj?ct lnstqnce S i)
3, diagnostic
instance
104 (68h)  GW G/S BOOL 0 = disabled
summarized 1 = active
diagnostics 1 bit of diagnosis mapped at the end of the
input data image ( page 4-2).
Changes become valid after a start-up!
105 (69h) GW G/S BOOL 0 = disabled
manufacturer 1 =active
specific The channel-specifc diagnostic bits are
diagnostics mapped into the process input data (see
(scheduled page 4-2).
diagnostics) Changes become valid after a start-up!
106 (6Ah) reserved -
Object Instance 4, COS/CYCLIC instance
Table 4-28: Attr.No. Attributename Get/ Type Description
Object Instance dec Set
f" COS/CYCLIC o)
instance
104 (68h) COS data G/S ENUM The actual data are loaded to the non-
mapping USINT volatile memory of the station.

Changes become valid after a start-up!

0 = standard: Data of COS message

— input data.

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

D301173 0713 - BL20- Ethernet multiprotocol gateway
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4.3.4 Miscellaneous Parameters Class (VSC 126)
Instance 1 (port 1)/ Instance 2 (port 2)

Table 4-29: Attr.No.  Attribute name 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 1/0 controllers.
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

5.1 General

The following example shows detailed information about the connection of a BL20-station for
EtherNet/IP™ to an Allen Bradley PLC.

5.1.1 Used hard-/ software

Hardware

Hardware used in this example:
Allen Bradley PLC 1769-L30-ER/A Compact Logix5330ER Controller
BL20-E-GW-EN (> VN 03-00, IP: 192.168.1.16)

Slot 1:
Slot 2:
Slot 3:
Slot 4:
Slot 5:
Slot 6:

Software

BL20-2DI-24VDC-P
BL20-4DI-24VDC-P
BL20-1AI-U(-10/0...+10VDC)
BL20-2AI-THERMO-PI
BL20-2D0O-24VDC-0.5A-P
BL20-E-8D0O-24VDC-0.5A-P

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

BL20-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 BL20-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 3.5,
Address assignment (page 3-15), .

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 13-16).

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.

FIgUI’e 5_ 7: Mew Controller
Configuration
Ofthe con trO//eI’ “endor, Allen-Bradley
Type: |1763.L30ER CompaciLogis530ER Controller v
| |
MName: BL2O_E_GW_EN_MP
Drezcription: |
Create In: C:\RSLagix G0004Projects
Security Autharity: No F_'rotgcli_om X

2 Your project will be opened offline.
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

Configuring the BL20-station

3 Open the context menu by right-clicking "Ethernet" and select "New Module" in order to add the
BL20-station to the network.

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

FlgUre 5-2:. Select Module Type
Add generic —
atalog | Module Di Favaiit
Ethernet mod- Lot Lty
ule [ Ciear Fiters | __Shgw Filers

Catalog Mumber Description Yendor Category s

E181 Flowsere BOMV ac/81 00 de: Feliance Electic. — DPI ta Ethertlet/IP

EtheiMet/IP SoftLogix5800 EtheMet/IP Allen-Bradley Communication
ETHERMET-BRIDGE Generic EtherMet/IP CIP Bridge Allen-Bradley Communication
ETHERMET-MODULE Generic Ethernet Module Allen-Bradley Communication
ETHERMET-PAMELVIEW  EtherMet/IP Panelview Allen-Bradley HI

IL<34-6ENWE 1734 Wireless Ethemet Adapter, Twisted-Pair Media Prosoft Technal...  Communication

IND5E0 Ethernet/IP Scale Terminal tettler-Toledo Communication

IND 780 Ethernet/IP Scale Terminal tettler-Toledo Commurication

In-Sight 1700 Series Wision System Cognex Corporat...  Communication
In-Sight 3400 Series Wigion System Cognex Corporat...  Communication
In-Sight 5000 Series Wizion System Cognex Corporat...  Communication
In-Sight Micro Series Wigion System Cognex Corporat...  Communication

MOCOMM-ENET

MDCOMM-EMNET Reliance Electric

MO to EtherMetAP

PowerFlex 4 Class Multi-E  Multi Drive via 22-COMM-E Allen-Bradley Drive

PowerFlex 400-E AL Drive via 22-COMM-E Allen-Bradley Drive

PowerFlex 400P-E AL Drive via 22-C0OMM-E Allen-Bradley Drive

PowerFlex 40-E AL Drive via 22-C0OMM-E Allen-Bradley Drive

PowerFlex 40P-E AL Drive via 22-C0OMM-E Allen-Bradley Drive

PowerFlex 4-E AL Drive via 22-COMM-E Allen-Bradley Drrive

PowerFlex 4M-E AL Drive via 22-COMM-E Allen-Bradley Drive

PowerFlex 7O EC-E AL Drive via 20-COMM-E Allen-Bradley Drive

PowerFlex 700 AC-E Active Converter via 20-COMM-E Allen-Bradley Drive

PowerFlex 700 Yector-20...  208/2400 AC Drive via 20-COMM-E Allen-Bradley Drive

PowerFlex 700 Yector-40... 40074800 AC Drive via 20-COMM-E Allen-Bradley Drive

PowerFlex 700 Yector-60...  BODW AC Drive via 20-COMM-E Allen-Bradley Drive

PowerFlex 7000 2-E b Drive, Fourth Gen Control via 20-COMM-E Allen-Bradley Drrive o |

< >

218 of 218 Module Types Found Add to Favorites
[] Close on Create [ Create: ] { Cloge I I Help ]

5 Enter the necessary device information, like "Module name" and "Communication format" and
define the station’s IP-address and the connection parameters.
6 Inthe Assembly Instances 103 and 104, please enter the connection parameters of the station.
Figure 5-3: T
Configuring the
Type: ETHERMET-MODULE Generic Ethemet Module
BLZO' Wendor, Allen-Bradley
: Parent: Local
Statlon Mame: BLZ0_E_Gw_EN Cannection F‘alar;zt;r;w
Description: A Size
Input: 103 5 [32-hit)
Dutput: 104 2 (32:bit)
Comm Emmall Data - INT v‘l Configuiation 1 0 b
Address / Host Mame
() IP pddress: | 192 16
() Host Mame:
[¥] Dpen Module Properties oK. ] [ Geies] ] [ Help
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Note

If the variable Assembly Instances 103 and 104 (see page 4-6) are used, the Connection
Parameters have to be set according to the actual station configuration.

That 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 5-4:
EtherNet/IP™-report (PLC-configuration) (page 5-5))

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 5-4:
EtherNet/IP™-
report (PLC-
configuration)

A Datatoenteinto

assembly
instances in RS
Logix

D301173 0713 - BL20- Ethernet multiprotocol gateway

1. EtherNet/IP report

1.1. Station description

Station address: 192.168.1.112

Adr./Slot Name TAG Descr. Data Size In Data Size Out

Slot 0" BL20-E-GW-EN (== VN 03-00) 192.168.1.112/BL20- TermOA 16 bit 16 bit
E-GW-EN (>=VN
03-00)

Slot 1 BL20-2DI-24VDC-P 01/BL20-2DI- TermOB 2 bit 0 bit
24VDC-P

Slot 2 BL20-4DI-24VDC-P 02/BL20-4DI- Term0OC 4 bit 0 bit
24VDC-P

Slot 3 BL20-1AI-U(-10/0.. +10VDC) 03/BL20-1AI-U(- TermOD 16 bit 0 bit
10/0__+10VDC)

Slot 4 BL20-2AI-THERMO-PI 04/BL20-2Al- TermOE 32 bit 0 bit
THERMO-PI

Slot 5 BL20-2D0-24VDC-0.5A-P 05/BL20-2DO- TermOF 0 bit 2 bit
24VDC-0.5A-P

Slot 6 BL20-E-8D0-24VDC-0.5A-P 06/BL20-E-8DO- Term0G 0 bit 8 bit
24VDC-0 5A-P

Local I/O data incl. status/control 5 Words 2 Words
Total size for in/out data rounded on full words 5 Weords 2 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/O-ASSISTANT mapping results have thus to be converted into the respective data format

PLC-configuration:
Values for Assembly Instance 103 (input data): 5 Words
Values for Assembly Instance 104 (output data): 2 Words

\A

Note:

If a module with a firmware < 1.9 i1s used, the varniable 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).
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

7 Inthe "Connection" tab set the "Requested Packet Interval" (RPI) to 10 ms, which normally should
be the default setting. For BL20, the RPI should be set to 5 ms or higher.

Figure 5-5: ) Module Properties Report: Local (FTHERNET-MODULE 1.1)
Set connection :
. General | Connection | Module Info
options for the
gateway Requested Packet Interval (AP 10.0 #'ms [1.0-3200.0ms]
[ Inkibsit Module
] Maior Fault On Cantraller IF Connection Fails ‘hile in Fun Mode
Usge Unicagt Connection over EtherMet/IP
Madule Fault
8 The station is now added to the project tree.
Flg ure 5-6: & RSLogix 5000 - BL2_E_GW_EN_MP [1769-L30ER 20.12]* - [Controller Tags - BL2_E_GW_EN_MP({controller)]
Project tree With File Edt View GSearch Logic Communications Tools ‘Window Help
stations aEd & v B8 G (E v 8
Rem Run M4 ™ Run Made Path: [AB_ETH-1:132.168.1.58\ CompactBush0 vl
No Foroes »_| [ Controller 0K :
= [T Battery OK
" 4 3
No Edits = W 00k
EIEYY s A= X 7 ¢
Scope: | [fIBLZ_E_GW_EN |+ | Show Al Tags v || 7.
=3 Contraller BLZ_E_GW_EN_MP
Hame =2 o [ Value €| Force Mask__ ¢ Style | Data Type
[ Conkraller Fault Handler — BL20_E_GW_EN_MP.C [ [ AB:ETHERNET_..
[ Power-Up Handler [ #/BL20 E_GW_EN_MPCData | {oo} ...} Hex SINTL400]
=5 Tasks |[=/BL20_E_GW_EN_MP| [P {eand AB:ETHERNET ...
= g MainTask — BL20_E_GMW_EN_MP.Data ! {-..}|Decimal INTES]
= C& MainProgram
51 Unschedied Programs || HIBL20E_GW_EN_MPI.Dai=l0] 1 Decimal INT
= £ Mation Groups + BL20_E_GW_EN_MF:.Data[1] 32767 Decimal INT
(23 Ungrouped Axes +/ BL20_E_GW_EM_MP:1.Dats[2] -2700 Decimal INT
(X3 add-on Instructions H +BL20_E_GW_EM_MP:l.Data[3] -2700 Decimal IMT
=& Data Types +BL20_E_GW_EN_MP: Diatal4] 1 Decimal INT
L User-Defined —
w Ly Strings __|[='BL20 E_GW_EN_MP.O fooo) [ AB.ETHERNET .
£} Add-OrrDefined — BL20_F_GW_EN_MP:0 Data (o) {...}|Decimal INT[2]
w Cjp Predsfined +BL20 E_GW_EM_MP.0.Datal0] 0 Decimal INT
+ % Module-Defined + BL20_E_GW_EN_MP:0.Datal1] 4114 Decimal INT
3 Trends
=I5 1O Corfiguration
=i 1763 Bus
fa [0] 1769-L30ER BLZ0_E_GW_EN_MP
- 25 Ethernet
[f 1769-L30ER BL20_E_GW_EW_MP
B ETHERMET-MODULE BLZ0_E_GW_EN_IMP
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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 5-7: —
Download Of D ownlaad offl ject 'BL2_E_G'w _EMN_MP' ta th traoll
) : () ownload offine project ' E_Gw'_EM_| o the cantraller.
the Conﬁgura A Connected Controller:
tion Mame: PLC
Type: 1769-L30ER /& CompactLogixdZ30ER Controller
Fath: AB_ETH-14192.168.1 .68 \CompactBush0
Serial Mumber:  BOZB2DAT
Security: Ma Protection
Iy The gontroller is in Remate Run mode. The made will be changed ta
Remate Pragran prior to download.
ﬁ DAMNGER: This controller iz the system time master. Servo axes in
synchronized controllers, in this chassiz or other chassis, may be
turned off.
Iy, DANGER: Unexpected hazardous mation af machinery may accur.
Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.
“Yerify these devices [diives. network. devices, 3id party products]
hawve been properly loaded before placing the controller into run mode:
Failure to load proper configuration could result in mizaligned data and
unexpected equipment operation.
[ Download | l Cancel I [ Help ]
3 If an error message is generated, warning, that the communication path can not be found, please
open the "Path" menu (see Figure 5-8:), select your controller and press "Set Project Path" (see Figure
5-9:).
Figure 5-8: |& RSLogix 5000 - BLZ_E_GW_EN_MP [1769-L30ER 20.12]" - [Controller Tags - BLZ2_E_GW_EN_MP{controller}]
Communica- File Edit View Search Logic Communications Tools wWindow Help
tion path Bl & v] &% 5 [ o)
Rem Run Ml ™ FRun Mode o Fain | ~ &
No Farces »_| ¥ Conboller 0K =
- | T Battery O,
No Edits = | W /00K 4 4
<120 A ST R S
]| ey e |! | Scopet | QUBL2E_GW_EN || Shau A1 Tege |k
F,gure 5_9.: I Select Recent Communications Path
Communica-
. |CUntlUHer Path | [ Go Online I
tion path PLC A8 ETH 18132188 158 CompactBnstl i
PLC LISEN B\ CompactBusiD
Reset Path List ] [ Set Project Path l
Path in Project: <none>

D301173 0713 - BL20- Ethernet multiprotocol gateway

4 |[f the correct communication path is set, it is possible to download the configuration.
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

5 Once thel/O configuration is downloaded and the controller is in "Run” or "Remote Run" mode, the
I/0-data mapping of the FGEN-stations is shown in the "Controller Tags™:

Figure 5-10:
Controller Tags

[ RSLogix 5000 - BL2_E_GW_EN_MP [1769-L30ER 20.12]° - [Controller Tags - BL2_E_GW_EN_MP (contraller)]

| Fle Edi view Search Logic Communications Tools Window Help

SO

aEE & v 28 G |k v| @
Rem Run A ™ RunMode Path [AB_ETH-1V152 168.1 58\CompactBus\ v“ﬂ
e FaeEs »_| I Controller 0K .
» | 7 Battery DK
] »
HoEdis =3 OB ek
il £ S T, €
Seope: | (IBLZE_Gw_EM|w| Show: AllTags v| v
2 [ 3 Controller BL2_E_GW_EN_MP
o Controller Tags Hame =zl | Value «|Force Mask | 5yle | Data Tyme | Deseription [ Constant_| ~
>
& (33 Controller Fault Handler I BL20_E_GW_EN_MP:C [ [ ABETHERNET..
[ Power-Up Handler + BL20_E_GW_EN MP.C.Dats ] [N [ SINT[400)
5 & Tasks | =/BL20 E_GW_EN_MP:I foool) ool AB:ETHERNET_.. ]
5 3 MainTask = BL2D_E_GW_EN_MP.[Date [N {-..} Decimal INTES]
@ £ MainProgram —
1 Unichedion Programs | HIBLZ0E_GW_EN_MPi1.Datal0] Decimel INT
& &1 Wation Groups | #BLz0E_GW_EN_MPi1Dalal1] 32767 Decimel INT
3 Ungrouped Axes | #IBLZ0E_GW_EN_MPi1Dalal2] -z700 Decimel INT
(23 Add-On Instructions | #BLZ0E_GW_EN_MPiDalal3] -z700 Decimal INT
=] Data Types +BL20_E_GW_EN_MP:.Data[4] 1 Decimal INT
(74, User-Defined —
5 05 sumgs | =rBLon E_gw_EN_MPOD [ [ ABETHERNET_ ]
(3 Add-Or-Dsfined | =eL20 E_Gw EN_MP.ODal [N (-} Decimal INTE2]
m Cj Predefned | #BLE0E GW_EN MP.O.DatsD] ] Decimal INT
1 Cjf, Module-Defined | #BLEE BW_EN MP.ODat(1] 4114 Decimal INT
3 Trends
= 45 /O Configuration
= 5 1769 Bus
[ [0] 1769-L30ER BL2Z0 E_GW _EM_MP
= #& Ethernet
[ 1769-L30ER BL20_E_GW _EM_MP
) ETHERMET-MODLILE BLZ0_E_GW_EH_MP
v
4/ » '\ Monitor Tags AEditTags / < >
£

The controller tags are divided into:
xxx: C - the station’s mapped configuration data
xxx: | - the station’s mapped input data

xxx: O - the station’s mapped output data
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Each station is now accessible via the controller tags for viewing input data and/or forcing outputs.

The data mapping depends on process data mappings of the configured FGEN-modules (see chapter

4, Assembly Object (0x04), Mapping of process data (page 4-8) ff.).

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

PACTware-DTM.

Figure 5-11:
EtherNet/IP™-

report with data

mapping

1. EtherNet/IP report
1.1. Station description

Station address: 192.168.1.112

Adr./Slot Name TAG Descr. Data Size In Data Size Out

Slot 0* BL20-E-GW-EN (>= VN 03-00) 192.168.1.112/BL20- TermOA 16 bit 16 bit
E-GW-EN (== VN
03-00)

Slot 1 BL20-2DI-24VDC-P 01/BL20-2DI- Term0B 2 bit 0 bit
24VDC-P

Slot 2 BL20-4DI-24VDC-P 02/BL20-4DI- TermOC 4 bit 0 bit
24VDC-P

Slot3 BL20-1AIFU(-10/0._+10VDC) 03/BL20-1A1-U(- Term0OD 16 bit 0 bit
10/0...4+10VDC)

Slot4 BL20-2Al-THERMO-PI 04/BL20-2Al- TermOE 32 bit 0 bit
THERMO-PI

Slot5 BL20-2D0-24VDC-0.5A-P 05/BL20-2DO- TermOF 0 bit 2 bit
24VDC-0.5A-P

Slot 6 BL20-E-8DO-24VDC-0 5A-P 06/BL20-E-BDO- Term0DG 0 bit 8 bit
24VDC-0.5A-P

Local IO data incl. status/control 5 Words 2 Words
Total size for infout data rounded on full words 5 Words 2 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 /O-ASSISTANT mapping results have thus to be converted into the respective data format.

PLC-configuration:
Values for Assembly Instance 103 (input data): 5 Words
Values for Assembly Instance 104 (output data): 2 Words

Note:

If a module with a firmware < 1.9 is used, the vanable 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).

1.2. IO map for input data

[ I Byte n+1 I Byten ]

[ Bit [ 15 T 14 T 13 T 12 [ 11 [ w0 [ s [ & [ 7 [ & [ 5 [ a4 [ 3 2 [ 1 T o 1
Word0* DA16  0A14  O0A13  OQA1Z  OAI1  DAID  0AD 048 0AT 046 0A5 0A4 0A3 0AZ 0A1 0A0
Word! - - - - - - - - - - oca oc2 oc.A oc.o 08.1 0B.0
Word2 0D.15  0D44  O0D43  OD42  OD.44  OD40  OD@ 0D m.7 0D.6 .5 0D4 .3 0D:2 D.1 0D.0
Word3 DE15 0E.14 0E13 Q0E12 0E.11 0E.10 EQ 0E3 0ET OE.8 0ES 0E.4 0E3 DE.2 [1=8 ] 0E.0
Wordd DE31 0E.30 DE 20 Q0E28 0E27 OE.26 0E25 0E.24 0E23 OE.22 0E21 0E.20 0E18 DE.18 0E1T DE.16

*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 input data: 5 Words
1.3. /O map for output data

| Byte n+1 | Byten ]

Bit [ a5 [ 14 T 13 [ 12 T 11 T 10 [ s | s [ 7 T & T s T a4 T 3 2 [ 1 T ]
Word0* 0415 0A14  DAI3  DAIZ  OAT1 0410  OA8 0A3 0a7 048 045 044 043 04.2 A1 0A.0
Wordi - - - - - - 0G7 068 0G5 0G4 0G.3 0G.2 0G.1 0G.0 0F.1 oF.0

*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: 2 Words

D301173 0713 - BL20- Ethernet multiprotocol gateway
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

For the example station, the mapping in RS Logix looks as follows:

Figure 5-12: {5 RSLogix 5000 - BL_E_GW_EN_MP [1769-L35E]* - [Controller Tags - BL_E_GW_EN_MP{controller]] (=[]
Mapplng Ofthe i File Edit Wiew Search Logic Communications Tools Window Help _lal =
BL20-station B & (@] o] =] sls/n| E vE] ala
Offline 1. T RUN W— R patn: [<none> ~| &
Forces b, F oK.
NoEdis EXjS [ | v v [er
. | R z A [T §
2 Scope: ﬁl BL_E_Gw _EM_ = Shaw... Shows Al
L} Mame & |Value “| Force Mask “| Style | Data Type | Description -
® || |=/BL20 E_GW_EN:C {...} {...} AB:ETHERMET ...
| #IBL20_E_GW_EN:CData {...} {...) Hex SINT[400]
_|I=I'BL20_E_G'Ww_EN:I {...} {...} AB:ETHERMET ...
—I'BL20_E_G\w _EM:|.Data {...} {...} Decimal INT[S]
- +-BL20_E_GWwW_EM:.Data[0] o Decimal INT Status Word
- +BL20_E_GWwW_EM:1.Data[1] 3 Decimal INT Inputs, slot 1 + glot 2
- +-BL20_E_GW_EM:.Datal2] o Decimal IMNT Inputs, ot 3
- +-BL20_E_GWwW_EM:.Data[3] o Decimal IMNT Inputs, ot 4
- +-BL20_E_GWwW_EM:.Data[4] o Decimal IMNT Inputs, ot 4
__|I=I'BL20_E_Gw_EN:0 fooo) Forced AB:ETHERMET ...
—I'BL20_E_G\w _EN:0.Data | {...} {...} Decimal INT[Z]
+-BL20_E_GWwW_EM:0.Data[0] 192 26 0ve_vunenn Decimal INT Control Word
+BL20_E_GWwW_EM:0.Data[1] O 2#. 0 cunnnn Decimal IMNT Outputs, slot 5 + slat &
|4 [ ]\ Monitor Tags AEditTags / |l e

Ready
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5.4 Process data access

5.4.1 Setting outputs

Example:

In order to set outputs "0"and "1" at slot 5 of the station (BL20-2DO-24VDC-0.5A-P, see example station),
bit 0 and bit 1 in data word 1 (BL20_E_GW_EN:I.Data [1]) have to be set (see above Figure 5-9:1/0 data
mapping (page 5-9)).

Figure 5-13:

Setting outputs o
at BLZ%‘ZD%‘ Scope: ﬁl BL_E_Gw _EM_ = Shaw... Shows Al
24VDC'05A'P | Mame £ | Force Mask “| Style Data Type Description -
J +BL20_E_G\w _EN:C {...} AB:ETHERMET ...
J +-BL20_E_G\wW _EM:| {...} AB:ETHERMET ...
J —I'BL20_E_G\w _EN:0 Forced AB:ETHERMET ...
J —I'BL20_E_G\w _EN:0.Data {...} Decimal INT[Z]
J +-BL20_E_GWwW_EM:0.Data[0] ZF. e e Decimal INT Control Word
J +BL20_E_GWwW_EM:0.Data[1] ZHeean auan Decimal IMNT Outputs, slot 5 + slat &
776 5 4 3 2 1 0
o[ .] ... 1L
15-8 .| o o o o o o]
|4 [ ]\ Monitor Tags AEditTags / || v,
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Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)

5.4.2 Example program

Figure 5-14:

B MainProgram - MainRoutine™ E]@
Example e
program
e [Ts} ~
0 e Add —1—
e Source A Counter
e a
e Source B 1
e
e
e
e
e
e Input 0, ot 1 Outputs, slot 5 +
e wReset slat 6
e | =AL20_F_GwW_EN| Data[1].0= RO
1 e JE Move —
2 Source Counter
e a
e Dest BL20_E_GWW_EN:C Datal1]
e 0&
e
e
Input 0, Slat 1 Outputs, slot 5 +
slat B
=BL20_E_Gw_EN:| Data[1].0= MO
2 5 B Miovee: —
Source o
Dest BL20_E_GW_EN:Q Data[1]
0 &

(Enet)

' MainRoutine* [ ﬂ_l j

1 The counter counts upwards.

2 The counter value is mapped to the outputs of the two digital output modules in the station (slot 5
and slot 6).
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Process data access

3 The counter is set to ,0” by setting the variable ,xReset” (BOOL) to ,1”.
+XReset” has been defined and mapped to Bit BL20_E_GW_EN:I.Data[1].0 by building an Alias in the

Main Program.

Industrial
Automation

Figure 5-15:

&’ RSLogix 5000 - BL_E_GW_EN_MP - [Controller Tags - BL_E_GW_EN_MP{controller)]

M= X]

Definition and

ile Edit Yiew 3Search Logic Communications Tools Window Help

mapping of Bl=|a| & 4@ of] o Slslal & vEl ala)
XReset Oifline 0. T RUN E Path: |<none> ;Iﬂ
Forces ». I O 4} =
Na Edits 2 ::E,ET Al ‘ | ‘ | | | | ‘ | )
il A X

-8 %

-3 Controller BL_E_@W_EN_MP

Scope: ﬁ| BL_E_GW EM_ = Shaw... Show all

[ Cortroller Tags

fi BL_E_Gw_EH_MP

D301173 0713 - BL20- Ethernet multiprotocol gateway

o
i
it i | .
Lg? [ Controller Fault Handler Proa o] dlss o el ‘ s iz | -
B (23 Power-Up Handler ABETHERMET_..
--£5 Tasks AB-ETHERMET_..
= MainTask, SB:ETHERMET ..
File Edit WView Search Logic Communications Tools ‘Window Help -8 x
e =] 'n% L I e
B|=d| 8| £lelef o] o R%lw B\ vE @l
Dfffine 0. T RUN ] Path: [none> \ =
Forces b, ::DK qp \
" BAT
NoEdis EX e A || oo i e o [Ngs [eveefvar ]| |
Bl | 1> e R ot ) trove Loy £ v £
1E =] ntm”er BL_E_GW_EN_[P Scope: |CMarProgiam Shaw... | Shawkl
2 Coniraler Tags ‘ Name & ‘AI\ For | Base Tag | Data Type | q=
m [3 Controller Fault Handler
B [3 Pawer-Up Handier J wHesst BL2} E_Gw _EN:|.Data[l ].U[E]j BL20 E_Gw _EN:.. BOOL [
=] Tasks ﬂ me |Da1a Type |Descript\on ‘ lad
= @ MainTask BL20_E_GW_... INT Status Word
oiE ) MainPragram | BL20_E GV INT npits, sl 1 < stz |
PHEET IETE BLZ0_E .. INT oz, = 3
MainRouting
BL20_E_GWW_.. INT Inputs, slot 4
[ Unscheduled Programs E — nps, 3
- Mation Graups E BL20_E_GW_...INT Inputs, st 4
{7 Ungrouped Axes 8 P20 E G MO ARETHERME i




Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)
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Implementation of Modbus TCP

6.1 Common Modbus description

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

Modbus is an application layer messaging protocol, positioned at level 7 of the OSI model, that provides
client/server communication between devices connected on different types of buses or networks.

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

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

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

Itis currently implemented using:

TCP/IP over Ethernet. (that is used for the BLxx-gateways for Modbus TCP and described in the
following)

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

Modbus PLUS, a high speed token passing network.

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

Figure 6-1:
Schematic Modbus Application Layer
representation
ofthe Modbus
Communica-
tion Stack
Modbus TCP
TCP
IP
| | |
andere Modbus plus Master/Slave Client/Server
Rsxxx Ethernet
Physical layer || Physical layer Physical layer | Physical layer
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6.1.1 Protocol description

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

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

Figure 6-2: - »

Modbus tele- MODBUS TCP/IP ADU

gram acc. to MBAP Header ||Function code Data

Modbus-IDA

“ PDU >

The Modbus application data unit is built by the client that initiates a Modbus transaction.
The function code indicates to the server what kind of action to perform.
The Modbus application protocol establishes the format of a request initiated by a client.
The field function code of a Modbus data unit is coded in one byte. Valid codes are in the range of 1...
255 decimal (128 - 255 reserved for exception responses).
When a message is sent from a Client to a Server device the function code field tells the server what kind
of action to perform. Function code "0" is not valid.
Sub-function codes are added to some function codes to define multiple actions.
The data field of messages sent from a client to server devices contains additional information that the
server uses to take the action defined by the function code. This can include items like discrete and
register addresses, the quantity of items to be handled, and the count of actual data bytes in the data
field.
The data field may be non-existent (= 0) in certain kinds of requests, in this case the server does not
require any additional information. The function code alone specifies the action.
If no error occurs related to the Modbus function requested in a properly received Modbus ADU the
data field of a response from a server to a client contains the data requested.

Figure 6-3: .

Modbus data Client Server

transmission

(acc.to -

Modbus-IDA) Initiate regquest

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

/ Initiate the response

Receive the respunse| | Function code | Data 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.

Figure 6-4:

Modbu; dgta Client Server
transmission

(acc. to

Modbus-IDA) Initiate request

|Functiun cude| Data request | \
error detected in action

/ Initiate error

— | Exception function code|Exception code|

Receive the response

6.1.2 Datamodel
The data model distinguishes 4 basic data types:

Table 6-1: Data Type Object type Access Comment

Data types for X - - X

Modbus Discrete Inputs  Bit Read This type of data can be provided by an I/0 system.
Coils Bit Read-Write This type of data can be alterable by an application

program.

Input 16-bit, Read This type of data can be provided by an 1/O system.
Registers (word)
Holding 16-bit, Read-Write This type of data can be alterable by an application
Registers (word) program.

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

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

Access to these data is done via defined access-addresses (see ,Modbus registers”, page 6-7).

The example below shows the data structure in a device with digital and analog in- and outputs.
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BL20 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 6-5:
Picture of the Gateway
data memory of el e
the BL20
modules packed
input
data
Modbus Function
e request Code
““““““““ - o
packed | lechnolony | @malog o ReadRegister FC 4
output technolaoy ‘\ -
data | digital outputs } [amalog YWitite Register FC R
Control, digital autputs
gtatus, ""ﬂ"‘ﬂ""‘\%— ReadRegister | FC 4
iagn.- g
N, Wi'rite Register FC B
Read BitsiCoils FC1
W'rite BitsiCoils FC &
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Implementation of Modbus TCP

6.2 Implemented Modbus functions

The BL20-gateways for Modbus TCP support the following functions for accessing process data,

parameters, diagnostics and other services.

Table 6-2:
Implemented
functions

6-6

Function codes

No. Function

Description
1 Read Coils

Serves for reading multiple output bits.
2 Read Discrete Inputs

Serves for reading multiple input bits.
3 Read Holding Registers

Serves for reading multiple output registers.
4 Read Input Registers

Serves for reading multiple input registers.
5 Write Single Coil

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

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

Serves for writing multiple output bits.
16 Write Multiple Registers

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

Reading and writing of multiple registers.
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Note
ﬂ The Table 6-5:, page 6-14 shows the register mapping for the different Modbus addressing

methods.

Table 6-3: Address (hex.) Access A Description
Modbus regis-
ters of the
module
Aro=readonly  0x0000 to Ox01FF ro packed process data of inputs
rw = read/write (process data length of the modules
— see Table 6-5: Data width of the I/0-modules)
0x0800 to 0x09FF rw packed process data of outputs (process data length of
the modules
— see Table 6-5: Data width of the I/O-modules)
0x1000 to 0x1006 ro gateway identifier
0x100C ro Gateway status (see Table 6-6: Register 100Ch: Gateway
status)
0x1010 ro process image length in bit for the intelligent output
modules
0x1011 ro process image length in bit for the intelligent input
modules
0x1012 ro process image length in bit for the intelligent output
modules
0x1013 ro process image length in bit for the intelligent input
modules
0x1017 ro Register-mapping-revision
(always 1, if not, mapping is incompatible with this
description)
0x1018 to Ox101A ro group diagnostics of I/0-modules 0 to 32 (1 bit per I/0
module)
0x1020 ro watchdog, actual time [ms]
0x1120 rw watchdog predefined time [ms] (default: 0), see also
Error behavior of outputs (watchdog) (page 6-23))
0x1121 rw Watchdog reset register
0x1130 rw Modbus connection mode register, page 6-17
0x1131 rw Modbus connection timeout in sec. (Def.: 0 = never),
page 6-17
0x113Cto 0x113D rw Modbus parameter restore, page 6-17

(reset of parameters to default values)

D301173 0713 - BL20- Ethernet multiprotocol gateway
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Table 6-3: Address (hex.) Access A Description
Modbus regis-
ters of the
module
0x113E to Ox113F rw Modbus parameter save, page 6-18
(permanent storing of parameters)
0x1140 (VN 03-00 and rw Disable Protocol, page 6-18
higher)
0x1141 (VN 03-00 and ro Active Protocol, page 6-18
higher)
0x2000 to 0x207F rw service-object, request-area, page 6-19
0x2080 to Ox20FF ro service-object, response-area, page 6-19
0x2400 ro System voltage Uqys [MV]
0x2401 ro Load voltage U, [mV]
0x2405 ro load current |, [A]
0x27FE ro no. of entries in actual module list
0x27FF rw no. of entries in reference module list
0x2800 to 0x283F rw Reference module list
(max. 32 modules per station x 2 registers for module-ID)
0x2A00 to 0x2A3F ro Actual module list
(max. 32 modules per station x 2 registers for module-ID)
0x8000 to 0x8400 ro process data inputs
(max. 32 modules per station x 32 registers for module-
ID)
0x9000 to 0x9400 rw process data outputs
(max. 32 modules per station x 32 registers for module-
ID)
0xA000 to 0xA400 ro Diagnosis
(max. 32 modules per station x 32 registers for module-
ID)
0xB000 to 0xB400 rw Parameters
(max. 32 modules per station x 32 registers for module-
ID)
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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
BL20-E-GW-EN
Modbus regis-
ters (holding
registers)
packed input data 0x0000 0 40001 400001
to to to to
OxO01FF 511 40512 400512
packed output data 0x0800 2048 42049 402049
to to to to
O0x09FF 2549 42560 402560
gateway identifier 0x1000 4096 44097 404097
to to to to
0x1006 4102 44103 404103
Gateway status 0x100C 4108 44109 404109
process image length in bit for the 0x1010 4112 44113 404113
intelligent output modules
process image length in bit for the 0x1011 4113 44114 404114
intelligent input modules
process image length in bit for the digital 0x1012 4114 44115 404115
output modules
process image length in bit for the digital  0x1013 4115 44116 404116
input modules
Register-mapping-revision 0x1017 4119 44120 404120
group diagnostics of I/O-modules 1to 32 0x1018 to 4120to 44121 to 404121 to
(1 bit per I/0 module) 0x1019 4121 44122 404122
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 in sec. 0x1131 4401 44402 404402
Modbus parameter restore 0x113Cto  4412to 44413 to 404413 to
0x113D 4413 44414 404414
Modbus parameter save 0x113E 4414 44415 to 404415 to
to to 44416 404416
0x113F 4415
service-object, request-area, 0x2000 8192 48193 408193 to
to to to 408320
0x207F 8319 48320
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Table 6-4: Description Hex Decimal 5-digit Modicon

Mapping of

BL20-E-GW-EN

Modbus regis-

ters (holding

registers)
Disable protocol (VN 03-00 and higher) 0x1140 4416 44417 404417
Active protocol (VN 03-00 and higher) 0x1141 4417 44418 404418
service-object, response-area, 0x2080 8320 48321 408321

to to to to
0x20FF 8447 48448 408448

System voltage Ug s [mV] 0x2400 9216 49217 409217
Load voltage U, [mV] 0x2401 9217 49218 409218
load current |, [A] 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 0x2800 to 10240 - 410241
(max. 32 modules per station x 2 registers  0x283F to to
for module-ID) 10303 410304
Actual module list 0x2A00 to 10752 to - 410753 to
(max. 32 modules per station x 2 registers  0x2A3F 10815 410816

for module-ID)

Slot-related address assignment

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

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 modulesper 0x9000 to

station x 32 registers for module-ID) 0x9400
slot 1 0x9000 36864 - 436865
slot 2 0x9020 36896 - 436897
slot 3 0x9040 36928 - 436929
slot 32 0x93E0 37856 - 437857
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Table 6-4: Description Hex Decimal Modicon
Mapping of
BL20-E-GW-EN
Modbus regis-
ters (holding
registers)
Diagnostics (max. 32 modules per station  0xA000 to
% 32 registers for module-ID) 0xA400
slot 1 0xA000 40960 440961
slot 2 0xA020 40991 440992
slot 3 0xA040 41023 441024
slot 32 OxA3EOQ 41983 441984
Parameters (max. 32 modules per station x  0xB00O to
32 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
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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
consistently packed and mapped to a coherent register area.

The I/0-modules are divided into digital and intelligent modules (analog modules, serial interfaces).

Note
ﬂ For the data mapping, the BL20-1SWIRE-modules are not considered as intelligent modules.
Their process data is mapped into the register area for the digital in- and output modules

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
structuredaccording 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 digitalmodules and on the other hand that the data of one digital module can be distributed
over multipleregisters. 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 1/0-ASSISTANT offers the possibility to create a mapping table for
every station.

Packed input process data

input register area: 0x0000 to O0x01FF

0x0000 OxO01FF
intelligent modules, digital status/ free
input data Input modules diagnosis

Note
ﬂ Independent of the I/0-configuration, an access to all 512 registers is always possible.
Registers that are not used send "0".
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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 + 0x0000 n + 0x0008
Gateway status group diagnosis I/0-modules 0...127

(reg. 100Ch) (register 0x1018 to Ox101F)

Packed output process data

output register area: 0x0800 to 0x09FF

0x0800 Ox09FF
intelligent modules, Digital output modules free
output data

Note
Independent of the I/0O-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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Data width of the 1/0-modules in the modbus-register area

The following table shows the data width of the BL20-1/0-modules within the modbus register areaand
the type of data alignment.

Table 6-5: Module Process input Process output Alignment
Data width of
the I/O-modules
- digital inputs
BL20-2DI-x 2 Bit - bit by bit
BL20-4DI-x 4 Bit - bit by bit
BL20-E-8DI-x 8 Bit - bit by bit
BL20-16DI-x 16 Bit - bit by bit
BL20-E-16DlI-x 16 Bit - bit by bit
BL20-32DI-x 32 Bit - bit by bit
- digital outputs
BL20-2DO-x - 2 Bit bit by bit
BL20-4DO-x - 4 Bit bit by bit
BL20-E-8DO-x - 8 Bit bit by bit
BL20-16DO-x - 16 Bit bit by bit
BL20-E-16DO-x - 16 Bit bit by bit
BL20-32DO-x - 32 Bit bit by bit

- Analog input modules

BL20-1Al-x 1 word word by word
BL20-2Al-x 2 word word by word
BL20-2AIH-| 12 word word by word
BL20-4Al-x 4 word word by word
BL20-E-4AI-TC 4 word word by word
BL20-E-8AI-U/I-4AI-PT/NI 8 word word by word

- Analog outputs

BL20-1AO-x 1 word word by word
BL20-2A0-x 2 word word by word
BL20-2A0H-I 8 word 2 word word by word
BL20-E-4A0-U/I 4 word word by word
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Table 6-5: Module Process input Process output Alignment
Data width of

the I/0-modules

A Theprocessdata
ofthe SWIRE-
modules is
mapped into the
register area for
the digital in-
and output
modules.

- Technology modules

BL20-1RSxxx 4 word 4 word word by word
BL20-1SSI 4 word 4 word word by word
BL20-E-2CNT-2PWM 12 word 12 word word by word
BL20-E-SWIRE A 4 word 4 word word by word
BL20-2RFID-S 12 word 12 word word by word

- Power distribution modules

BL20-BR-x

BL20-PF-x
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6.3.2 Register 0x100C: Gateway status

This register contains a general gateway/ station status.

Table 6-6: Bit Name Description
Register 100Ch:
Gateway status

Gateway

15 reserved -

14 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.

13 reserved -

12 Modbus Wdog Error A timeout occurred in the modbus-communication.

Module bus

11 I/0 Cfg Modified Error The 1/0-configuration has be changed and is no longer
compatible.

10 I/0 Communication Lost No Communication on the module bus.

Error

Voltage errors

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

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

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

6 reserved -

5 reserved -

4 reserved -

Warnings

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

0 I/0 Diags Active Warning At least one I/O-module sends active diagnosis.
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6.3.3 Register 0x1130h: Modbus-Connection-Mode
This register defines the behavior of the Modbus connections:
Table 6-7: Bit Name
Register — Description
0x1130h:
Modbus- 15to2 reserved
Connection-
Mode 1 MB_ImmediateWritePermission
A default - 0: With the first write access, a write authorization for the respective Modbus-connection
setting is requested. If this request fails, an exception response with exception-code 01h is

generated. If the request is accepted, the write access is executed and the write
authorization remains active until the connection is closed. A

- 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 A

- 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 0x1131: 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

Register 0x113Cand 0x113D are used to reset the parameter registers 0x1120 and 0x1130 to 0x113B to
default.

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.
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6.3.6 Register 0x113E and 0x113F: ,Save Modbus-Connection-Parameters”

Registers 0x113E and 0x113F are used for permanent storing the parameters in registers 0x1120 and
0x1130to 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.
6.3.7 Register 0x1140: Disable protocol

Note
ﬂ This register is only valid for BL20-E-GW-EN with multiprotocol-functionality, meaning, for
gateways with VN 03-00 and higher.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 BitO

- - - - - PROFINET reserved EtherNet/IP
deactivate deactivate

Bit15 Bit 14 Bit13 Bit12 Bit11 Bit 10 Bit9 Bit8

Web-Server | - - - - - - -

deactivate

6.3.8 Register 0x1141: Active protocol

Note
ﬂ This register is only valid for BL20-E-GW-EN with multiprotocol-functionality, meaning, for
gateways with VN 03-00 and higher.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 BitO
- - ” - - PROFINET | MOdPUS | bip o Net/ip
. TCP .
active R active
active
Bit 15 Bit 14 Bit13 Bit12 Bit 11 Bit 10 Bit9 Bit8
Web-Server | - - - - - - -
active
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6.3.9 Register 0x2000 bis 0x207F: 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 I/0-module.

0x2000 0x2080 0x20FF

service request area service response area

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

service request area

0x2000 0x2001 0x2002 0x2003 0x2004 0x2005 0x207F
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
transferred 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

0x2080 0x2081 0x2082 0x2083 0x2084 0x2085 Ox20FF
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.
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Supported service numbers:

Table 6-8: Service-Code Meaning
Supported -
service numbers 0X0000 no function
0x0003 indirect reading of registers
0x0010 indirect writing of registers
A service request may have the following results:
Table 6-9: Service-Code Meaning
results of the : -
service request 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
additional 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...122 (Count) Modbus-registers are read starting with address x (Addr).
service-request
0x2000 0x2001 0x2002 0x2003 0x2004 0x2005 0x207F
Service- 0x0000 0x0003 Addr Count no meaning
number
service response
0x2080 0x2081 0x2082 0x2083 0x2084 0x2085 Ox20FF
Service- result 0x0003 Addr Count register contents
number
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Indirect writing of registers
1 to 122 ( Count) Modbus-registers are read, starting with address Addr.)

service-request
0x2000 0x2001 0x2002 0x2003 0x2004 0x2005 0x207F
Service- 0x0000 0x0010 Addr Count register contents
number

service response
0x2080 0x2081 0x2082 0x2083 0x2084 0x2085 Ox20FF
Service- result 0x0010 Addr Count no meaning
number
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6.4 Bit areas: mapping of input-discrete- and coil-areas

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

Note

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

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

FC1 (,Read Coils")

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

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

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

Mapping Mapping: Coil-area
All digital outputs are stored in this area (offset "0").
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6.5 Error behavior of outputs (watchdog)
In case of a failure of the Modbus communication, the outputs’ behavior is as follows, depending on the
defined time for the Watchdog (register 0x1120 (page 6-7)):

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

watchdog > 0 ms
— outputs switch to 0 after the watchdog time has expired

Note
ﬂ Please observe that changes in the watchdog time have to be saved per save-command (see
Register 0x113E and 0x113F: ,Save Modbus-Connection-Parameters” (page 6-18)).

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: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)
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7.1 Used hard-/ software

7.1.1  Hardware
BL20-E-GW-EN, VN 03-00 (IP-address 192.168.1.16)
— BL20-2DI-24VDC-P
- BL20-4DI-24VDC-P
- BL20-1AI-U(-10/0...+10VDCQ)
- BL20-2AI-THERMO-PI
— BL20-2D0O-24VDC-0.5A-P
— BL20-E-8D0O-24VDC-0.5A-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

BL20-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 BL20-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 3.5,
Address assignment, page 3-15.

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 13-16.
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7.3 Programming with CoDeSys
Open CoDeSys via "Start — All programs — 3S CoDeSys —» CoDeSys —» CoDeSys V 3.4".

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: . CnDatu N
Predefined fea- @ CoDeSys (===
ture sets | FBle Edit View Project Buid Online Debug Tools Window Help

HEEHIE o o f BERX I ARG ) al=5=2==8 |

Devices > 0 X

(=]

Options

CFC Editor

Features
Q CoDeSys 2.3 converter

‘@ Dedlaration editor Smart Coding -
Device editor Show system symbols

[f] FBD, LD and 1L edito
% FDT Options

4 Features

@ International Setting{ |Standard -
ﬂ Libraries Description:

[Z Load and Save Recommended for the majority of users. Some rarely used features
@ SFe are switched off, and the user interface is adapted for most effective

usability.
[§] sFc editor
5} smartCoding
& Source Control -
= Syntax Highlighting
Text editor L

u' lization |

| Predefined feature sets.. |

Flease select a feature setthat best fits your needs:

= ] [ el Wescription.)

) 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 [Fle | Edit View Project Buld Online Debug Tools Window Help
(51 Newprogeet..  cwbn o o o (@b AL 2| -

[Z OpenProject.. Ctrl+0
Close Project

B ) mlfErEcz= =

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

i
» ® 4 @
Empty library Empty project  Standard ~ TURCK_VT2...
project

v 9 @

TURCK_VT2... TURCK_VTZ... TURCK_VT2...

A project containing one device, one

Name: |BL20_E_I\'P
Location:  C:\Userslscheuech\Documents
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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:
Selection of
CoDeSys
Control Win V3

objects within this project:

- 0ne programmable device as specified below
- Aprogram PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG every 20 milliseconds

:'@ You are about to create a new standard project. This wizard will create the following

- A reference to the newest version of the Standard library currently installed.

Device: [C{ﬂﬁysCmiﬂi Win V3 (35 - Smart Soft lutions GmbH)

7

PLC_PRG in: [Structured Text (5T)

o) (e )

5 The new project is created.

6 In CoDeSys, the project tree is build up as follows:

Figure 7-5:
Project tree

7-6

File Edit Vew Project Buld Online Debug Tools Window Help
BEEHIE o o § BERXIAGIRIE T

Device (CoDeSys Control Winv'3)
=B PLCLogic

Eo Application
m Library Manager
PLC_PRG (PRG)
E@ Task Configuration

----- & MainTask

|05 %

» mlf=5=2¢=-= 8 |

Note
ﬂ If the window "devices" should not be displayed, it can be activated via "View — Devices".
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7.3.3 Defining the communication settings
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.
Gateway definition

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

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

Figure 7-6: ® BL20_E MP.project - CoDeSys =N Eoh(
Communica- File Edit WView Project Build Ornline Debug Tools Window Help
tion settings S == bl - O E 08
Devices >+ 1 X (1] Device = &3
=3 BL20 EMP — ;
= m Device (CoDeSys Control Winv3) || | Communication Settings |Appliah'ons I Files ILog IPLC settings | PLC shell | Users and Groups | AccessRig * | *
= PLCLogic
Bl] R s Select the network path to the controller:
=17 Application
Gateway-1 hd Set active path
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration Add gateway. ..
& MainTask | /
a2/ Gateway - EX=)
Name: e
Driver: ['I‘CPIIP ']
Filter :
Settings:
Target ID -
Param... Value Sorting order :
A localhost
Port 1217
] 1
[] POUs | 5 Devices [ OK ] [ Cancel
Current user: (nobody)
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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
ath ‘@ BL20_E_MP.project - CoDeSys =n| Wl <
p File Edit Wiew Project Build Online Debug Tools Window Help
an — T o P
B HE & bl =N T R 03
Devices * o X m Device - X
=5 sLz0 EmP (=] _ :
= () Device (CoDeSys Control winy3) || | Communication Settings | Appiications | Files | Log | PLC settings | PLC shell | Users and Groups | Access Rig/* | *
= PLC Logic
Bl] R s Select the network path to the controller:
=17 Application Gate 1 ;
ateway- - Set active pat
m Library Manager e e
PLC_PRG (PRG) 3 4/Gateway-1
= @ Task Configuration Add gateway...
& MainTask
Add device...
‘@ BL20_E_MP.project - CoDeSys =n| Wl <
File Edit Wiew Project Build Online Debug Tools Window Help
an — T o P
B HE & bl =N T R 03
Devices * o X m Device - X
=3 BL20 EMP — -
= () Device (CoDeSys Control winy3) || | Communication Settings | Appiications | Files | Log | PLC settings | PLC shell | Users and Groups | Access Rig/* | *
= PLC Logic
Bl] R s Select the network path to the controller:
O G Gy o0 03 [stocneon |
m Library Manager Y et active oo
PLC_PRG (PRG) = Q- - Node Name:
SCHEUERNEW7
= {8 Task Configuration [f) [scHEUERNBW [0000.0703] | Arp—
& MainTask Node Address:
0000.0703 Add device...
‘@ BL20_E_MP.project” - CoDeSys =n| Wl <
File Edit Wiew Project Build Online Debug Tools Window Help
an — T o P
B HE & bl =N T R 03
Devices * o X m Device - X
=3 BL20 EMP — -
= () Device (CoDeSys Control winy3) || | Communication Settings | Appiications | Files | Log  |P{C settings | PLC shell | Users and Groups | AccessRig/* | *
= PLC Logic
Bl] R s Select the network path to the controller:
O G Gy o0 03 [stocnesen |
m Library Manager Y getactive oo
PLC_PRG (PRG) =gl av-1 Node Name:
SCHEUERNEW7
= {8 Task Configuration [l SCHEUERNBWZ [0000.0703] (active) T —
@ MainTask Node Add)
0000.0703 Add device...
Target ID:
1600000001
Target Hame:
CoDeSys Control
Win V3
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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:

» BL20_E_MP.project - CoDeSys

. File Edit View Project Buld Onlne Debug Tools Window Help
Adding the o e P
5] @ Cel Ed 3 A =
Ethernet ; o] T A Device ==
Devices - 1% Start Pagq
Adapter as =0 s Emw | —
= @ Device (CoDeSys Control Win éi': cut .
. - ul Action:
device =B pLcLogic co ) 4 ] device ) Blua d - Undetedeni
= (-’_ Application Py @ Appenddevice () Insert device () Plug device () Updatedevice
m Library Manager =2 Device:
PLCFRG(FRG) | Delete Vendor: [<AH vendors> ']
= {38 Task Configuraton (= procertes
& MainTask Name Vendor
if Add Object = [{ Fieldbusses
| Add Devicay, + cik CANbus
Insert Device. ] * gt EtherCAT
Scan For Device: - H@ Ethernet Adapter
X m 35 - Smart Software Solutions GmbH
Update Device. . + <. EthernetIP
Online Canfig M + 155 Modbus
=) Add Folder... +- ¥ profibus
(7" Edit Object
Edit Object With
Simulation
Device Configurg
Information:
Name: Ethernet -
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter =
Version: 3.4.2.0 =
Model Number: - W 2
Description: Ethernet Link. - =
A
Append selected device as last child of
Device
@ (You can select another target node inthe navigator while this window is open.
X
AddDevice | [ Close |
[] Don't save netwark path in project
< n r [£] Secure online made
[ POUs |5 Devices

[=nE

==

7 115 =
U \ﬂ h“ﬂ H

3 HE E3
4

Irder :

U

Current user: (nobody)
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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:
Adding the
Modbus master

7-10

@ BL20_E MP.project* - CoDeSys

File Edit View Project Build Online Debug Tools Window Help
BEEIE o o & B e XL S
o E—— = [ Add Device =]
=5 sL20 EMP
Name: Modbus_TCP_Master
= [ Device (CoDeSys Control Winv3) || | Communicaton - -
= Eﬂ PLC Logic T
. Select the n = - : - - .
=} application @ Append device (7) Insert device (7) Plug device (©) Update device
e i Gateway-1
Library Manager #’ Device:
PLC_PRG (PRG) =- gy G
- Vendor: | <all vendors>
= @ Task Configuration ﬂ [
#2 MainTask | Name Vendor
Ethernet (Ethernet
i [( ) 91 [T Fieldbusses
= + <~ EthernetiP
Copy =~ Modbus
Pastz =1 Modbus TCP Master
¥ Delete (@ Modbus TCPMaster 35- Smart Software Solutions GmbH
Properties. .. [{ Modbus TCPMaster netx  Hilscher Swiss GmbH
i ModbusTCP Slave Device
Add Object
| I Add Device...
Insert Device...

Scan For Devices...
Disable Device
Update Device...
Add Folder...

Edit Object

Edit Object With...

Device Configuration

rmation:

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

4| n 3

[) POUs | 5 Devices

‘Groups: Modbus TCP Master
Version: 3.4.3.0
Model Number: -

m

Description: A device that works as a Modbus Master on Ethernet. -

=

Append selected device as last child of
Ethernet

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

[ Add Device

] [ Close

[] Don't save network path in project

[ Secure online mode

Current user: (nobody)
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7.3.6 Adding a Modbus TCP slave
1 Now, add the Modbus TCP slaves to the project and rename them if necessary.
Figure 7-10: # BL20_E_MP.project” - CoDeSys = ==]
Selectl‘ng a SIaVe File Edit View Project Buld Onlne Debug Tools Window Help
BEEI& v & B X 8 e
Devices [ == [T Add Device = -
=3 5L20 EMP - i )
= Device (CoDeSys Control winys) || | Communication Nam_e' Madbus_TCP_Slave
=0 PLC Logic LA
= £} Application selectthe nl | @ Append device @ Insert device @) Plug device. @) Update devize
m Library Manager Gateway-1 Devi ive path
PLC_PRG (PRG) = e g v::r — ]
=-{# Task Configuration K| : vendars i
s MainTask Name Vendor
= [FLEthemet (Fthernet) | =7 Fieldbusses
Modbus_TCP_Master (Moy | || | = witi Modbus
\\\Nn Modbus TCP Slave
mSS—Smart Software Solutions GmbH petwork

‘% BL20_E_MP.project” - CoDeSys
File Edit View Project Buid Onlne Debug Tools Window Help

BEEI& o = §BEXIANIR O %
Devices v Rx Start Page Device X
=4 BLeg EmMP -
= [@ Device (CaDeSys Control Winv3) Communication Settings | Applications | Files | Log | PLC settings | PLC shel | Users and Groups | Access Rights | Status | information
= PLC Logic
@ﬂ _ g Select the network path to the contraller:
=-IC} Application
. Gateway-1 A Set active path
@ Library Manager
PLC_PRG (PRG) = ghg Gateway-1
= @ Task Configuration El SCHEUERNBW? [0000.0703] (active) Add gatewa:
B MainTask
= m Ethernet (Ethernet) Add device...
=-[f Modbus_TCP_Master (Modbus TCP M|
m Modbus_TCP_Slave (Madbus
& ot Scan network
&2 Copy
Paste Filter :
Delete Properties - Modbus_TCP_Slave [Device: Ethemet: Modbus_TCP_Master] [wis| Target ID -
[ Propertis.. || | | commen | Access control [ Buid_| Sorting order :
N
Add Device...
BL20_E_GW_EN
Insert Device...
Scan For Devices... Full name:  Modbus_TCP_Siave [Device: Ethernet: Modbus_TCP_Master
Disable Device Objecttype:  Device
L Update Device...
Openwith:  Device Editor
) AddFolder...
_'T Edit Object
Edit Object With...
Device Configuraton »

[ Den't save network path in orofect
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2
3

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

In the "Modbus TCP Slave"-tab, set the nodes IP-address (in this example: address 192.168.1.16 ).
All other settings can be kept.

Figure 7-11: # BL20_E_MP.project” - CoDeSys [roE ]
Settlng the IP File Edit View Project Buid Online Debug Tools Window Help
= o ;
address at the O E & v 4 g | o8
slave Devices +~ 3 X StartPage | [f] Device - [{] BL20_E_GW_EN - X
=3 BL2g EMP -
= [ Device (CoDeSys Cantrol Winv3) ModbusTCP Slave | Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | MedbusTces!| * | -
- pL,C LDgIC- . Modbus-TCP
~ © sovkatn MODBUS
m Library Manager Slave IP Address: 192 . 188 . 1 16
PLC_PRG(PRG) Unit-ID [1..247]
= Task Configuration
@ MainTask Response Timeout (ms) 1000
= m Ethernet (Ethernet) Port 502

= m Modbus_TCP_Master (Modbus TCP M|
[ BL20_E_GW_EN (Modbus TCP 5l

4 1

[} POUs | 52 Devices

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
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
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 7-28) is enabled.
Figure 7-12: ® BL20_E_MP.project” - CoDeSys = =R
E)(ample pro- File Edit Wiew Project Build Online Debug Tools Window Help
gram Bz HE & £ X (A A% MR IR 0%
Devices > 3 x PLC_PRG - X
=3 BL20 £ MP 1 PROGRAM FLC FRG * =
= m Device (CoDeSys Control Winv'3) z VAR Ec__
=l PLCLogic = 3 g
=L} Application 4 counter: INT: 5
@ on s END VAR I;I
m Library Manager = g:‘
PLC_PRG (PRG) = 5
= @ Task Configuration
£ MainTask
= m Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Masj
m BL20_E_GW_EN (Modbus TCP Slave -
4 I 2
I 1 I:nu.m:er := counter +1; i
= z IF xReset = 1 THEN
3 counter := 03
, END_IF |
4 I 2 ;
‘ = ; Messages > 0 X
DPOUS _'ﬁDevices Presuiipnee e
Current user: (nobody) INS Lnl Coll Ch1
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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: ® BL20_E_MP.project” - CoDeSys o=
File Edit View Project Build Online Debug Tools Window Help
Example for
the definition of EEH & v Y X 188 %5 A % %% % 5 i | 8
aglobal vari- Devices v & X|| 'B] StartPage |[] Device |[f] BL20_E GW_EN PLC_PRG ' (g GVL - X
able =13 o /= -5
= m Device {CoDeSys Control WinV3) l 2 xReset: BOOL; Ec-
=-El PLCLogic 3|  Emp vay 5
" 1)
=7 Application —
@ o I;I
m Library Manager g
[

PLC_PRG (PRG)
= @ Task Configuration
£ MainTask
= m Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP M;
[ BL20_E_GW_EN (Modbus TCPSl3

m

] T b

1 }

D POUs | 3 Devices ]
Current user: (nobody) INS Ln3 Col8 Cchsg

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).

D301173 0713 - BL20- Ethernet multiprotocol gateway



Programming with CoDeSys

TURCEK

Industrial
Automation

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/O Mapping" (see 7.3.11, ,Reading out the process data”, page 7-28)

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

& BL20_E_MP.project” - CoDeSys EI@
File Edit View Project Build Online Debug Tools Window Help
AR | e Do | | g
Devices > ® X || StartPage | (] Device ' [] BL20_E_GW_EN PLC_PRG [/ GVL [[f] Modbus TCP Master | w X
=) BL20 £ MP
= m Device (CoDeSys Control WinV3) ModbusTCF Slave Modbus Slave Init I ModbusTCPSlave Configuration | ModbusTCPSI * | *
=-E pLC Logic Mame  Access Type  Trigger READ Offset Length Error Handling  WRITE Offset Len
=1L Application
ModbusChannel @
Channel
Name Chonnel 1
m Access Type [Read Holding Registers (Funcﬁon* 03) -
= f
= [ Trigger Cycle Tge (ms) 100
Comment
READ Register
Offset 0x0000 -
Length 1
Error Handling Keep last Value -
WRITE Register
Offset 0x0000
Length 1 3
T |
d |[ Add Channel... ] [ Delete... ] [ Edit...
SEOET -
Current user: (nobody)

The Modbus communication channels are defined by:

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

"READ Register" or "WRITE Register" —"Offset":
Specification of the start address for the Modbus Slave's register that has to be read or written.
These specifications have to be taken from the slave's Modbus documentation!
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Modbus data mapping

The mapping for the input and output data of a BL20-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 (1/0-ASSISTANT)

Figure 7-15:
Modbus report -
Mapping of in-
and output data

7-16

2. Modbus report

2.1. Station description

Station address: 192.168.1.112
Adr./Slot Name TAG Data Size In Data Size Out

o BL20-E-GW-EN (>= VN 03-00) 192.168.1.112/BL20- 16 bit 0 bit
E-GW-EN (>=WVN
03-00)

1 BL20-2DI-24VDC-P 01/BL20-2DI- 2 bit 0 bit
24vDC-P

2 BL20-4DI-24VDC-P 02/BL20-4D1- 4 bit 0 bit
24VDCP

3 BL20-1AI-U{-10/0...+10VDC) 03/BL20-1AI-U(- 16 bit 0 bit
10/0._+10vDCY

4 BL20-2AI-THERMO-PI 04/BL20-2A1- 32 bit 0 bit
THERMO-PI

& BL20-2D0O-24VDC-0.5A-P 05/BL20-2D0O- 0 bit 2 bt
24VDC-0 5A-P

6 BL20-E-8D0O-24VDC-0 5A-P 06/BL20-E-BDO- 0 bit 8 bit
24VDC-0.5AP

Local O data incl. status/control 4 Words 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word

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

2.2. 1/0 map for input data

[ Repister | Bit position
Hex Dec | 15 | 14 [ 13 [ 12 [ 11 [ 410 [ s [ =& 7 [ 8 ]

5 [ 4 3 P [
0x0000 D000 0315 0314 0313 0312 0311 0310 0308 0308 0307 0306 0305 0304 0303 0302 0301 0300
w0001 0001 D445 0444 D413 D412 0441 D4AD 0408 0408 407 405 D405 D404 0403 0402 401 D400
0x0002 D002 0431 0430 0420 04328 04327 D436 0425 0424 (4323 422 D421 D420 0410 0448 0417 D418
0x0003 ooo: - - - - - - - - - - 0203 0202 0201 0200 0101 0100
*0x0004 D004  GW.15 GW.14 GW13 GW.12 GW.11 GW.10 GWO02 GWOB GWO7T GW08 GWO5 GWO4 GWO3 GWD2 GWO1 GW.O0
00005 D005 - - - - - - - - - - 05 Ma4 MO3 MD2 Ma Moo
Description: 1.Column=Register address, n. Column=Meodul number bitposition
*) GW: gateway status-/diagnostics bits
**) M: module diagnostics (1 bit for each module)
Process input data: 6 Words
2.3. I/O map for output data
[ Register I Bit position
Hex Dec | 15 [ 14 [ 43 [ 12 T 11 [ 40 [ s T 8 7 [ & T 5 7 P [
Ox0B00 048 - - - . . . 08.07 0608 0605 D604 DGO3 0602 0601 0600 0501 0500

Description: 1.Column=Register address, n. Column=Medul number bitposition
Process output data: 1 Word
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Figure 7-16:
Modbus report -
Mapping of Station report

2.4. Map for parameter data

parameterand [ regeer [ Bipes [ ieagih [ St | Module I Farameter

[ Value range

dlagnOSl'IC data B040 o 1 BLZ0-1ALUN-10/0._+10VDC) voltage mode
BO40 1 1 BL20-1AFUN-10/0._+10VDC) vakue representation

BO40 1 BL20-1AN-10/0._+10VDC) diagnostics

2
B040 3 1 BL20-1AU-10/0._+10VDC) channel
BO0&D 1] BLZ0-2Al-THERMO-PI MEnNS SUPEression
B0&D 1 1 BL20-2A-THERMO-PI value representation
508D EL20-2Al-THERMO-PI diagnestic

BL20-2AI-THERMO-PI channel

LR T T B R T )

2
BO&D 2 1
BOED 4 BL20-2ZAl-THERMO-PI elemant

BOED & 1 BL20-2A1-THERMO-PI MG SUPPrEssion

BO&D a 1 BL20-2A-THERMO-PI value representation
BO&D i0 1 BL20-2A-THERMO-PI diagnostic

BOED 11 1 EL20-2A-THERMO-PI channel

Lo )

BOED 12 - BL20-2A1-THERMO-PI element

2.5. Map for diagnostic data

010V
c =10 +10V
- Integer {15Bit + sign)
- 12Bit (left-justified)
- release
- block
- actvate
- deactivate
- 50Hz
- B0Hz
- Integer {15Bit + sign)
- 12Bit (left-justfied)
rebease
- block
- activate
- deactivate
- Type K, -270..1370°C
- Type B, +100_.1820°C
- Type E, -Z70..1000°C
: Type J, -210..1200°C
- Type N, -270..1300°C
- Type R, -50.1780°C
- Type 5, -50..1540°C
- Type T, -270..400°C
= +-50mW
- +-100mV
0 : +-500mi

1 +-1000mv

- 50Hz
- BHz
- Integer {15Bit + sign)
- 12Bit (left-justified)
- release
- block
: activate
- deactivate
: Type K. -Z70.1370°C
- Type B, +100_.1820°C
- Type E. -Z70..1000°C
- Type J, -210..1200°C
- Type M, -270..1300°C
: Type R, -50..1780°C
- Type 5, -50..1540°C
- Type T, -270..400°C
- +/-50mV
= +~100m\V
10 : +-500m\
11 : +/-1000mV

LR - L R e = e = R = R = R = e - = L AN = I = e = e = I = Iy = I = I = ey =

[ Register [ Bitpos. [ Length [ Skt | Module I Parameter [ Value range

AD4D o 1 3 BL20-1AN-1000..+10WVDC) overflow/undermun channe| x O:

1: activate
ADED o 1 4 BL20-2A1-THERMO-PI measurement value range ermmor channel x 0:-

1: activate
ADED 1 1 4 BL20-2A1-THERMO-PI open circuit channel x 0:-

1: activate
ADED 2 1 4 BL20-2A1-THERMO-PI no PT1000 sensor(cold j. comp) channel x  0:-

1: activate
ADED 8 1 4 BL20-2A1-THERMO-PI measurement value range ermor channel x 0:-

1: actvate
ADED 2 1 4 BL20-2A1-THERMO-PI open circuit channel x o-

1: actvate
ADED 10 1 4 BL20-2A1-THERMO-PI no PT1000 sensor(cold j. comp) channel x 0:-

1: activate
ADBD 0 1 5 BL20-2D0-24VDC-D.5AF short gircuit channel x 0:-

1: activate
ADBD 1 1 5 BL20-2D0-24VDC-D.58AF short gircuit channel x 0:--

1: actvate

Note

Detailed information about the modbus registers of the BL20-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 %QWO0 and mapping of the counter value (VAR "Counter", see PLC_PRG, page 7-13) to
the output byte of the station (%QWO0).

Write: %QWO0

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

- Write Register, Offset:
0x0800 (see below)
The process output data of the station can be found in register 0x0800.

1.1

Figure 7-17:
Mapping of out-
put data acc. to
Modbus-report

2.3. /0 map for output data

[ Repgister | Bit position
Hex | Dec | 45 [ 44 [ 43 [ 42 [ 41 [ 10 [ o T & 7 [ & [ 5 [ a4 [ 3 T 2 T 1 T

OxDE00 2048 - - - 08.07 D5.06 08.05 D6.04 D6.03 Dg.02 08.01 DE.00 05.01 D5.00
Description: 1.Column=Register address, n. Column=Modul number bitposition
Process output data: 1 Word
Figure 7-18: ® BL20_E_MP.project” - CoDeSys =l o=
MOdbUS Chan- File Edit WVew Project Build Online Debug Tools Window Help
nel, counter b= d & # % O | i | ©f
Devices x S )
value, FC06 o BL20 £rr > a Start Page ﬂi Device &i BL20_F_GW_FN PLC_PRG [ g GVL &i Modbus_TCP_Master - X
=@ D_e;ce (CoDeSys Control Win ModbusTCF Slave | Modbus Slave Channel |Modbus Slave Init I ModbusTCPSlave Configuration I ModbusTCPSlave [jO M * | *
=Bl PLcLogic MName Access Type Trigger REA.. Length  WRITE Offset
=42 Application Counter value 1 Write Single Register (Function Code 06)  CYCLIC,... 1620800
@ o !
m Library M ;odhuschannel @
PLC_PRG
= @ Task Condf Channel
& MainT Name Counter value 1
=-[f Ethernet (Etherne o = | [W = i]
CCess -] |
= m Modbus_TCP ¥p i ingle Register (Function Coae
Comment
READ Register
Offset
Length 1
Error Handling Keep last Value
WRITE Register
Offset 0x0800| - |
Length 1
r b
d LU G [ Add Channel... ] [ Delete... ] [ Edit...
[} POUs | 52 Devices
Current user: (nobody)
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Mapping: counter value to %QWO0

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

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

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

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

D301173 0713 - BL20- Ethernet multiprotocol gateway

® BL20_E_MP.project” - CoDeSys (===
File Edit Wiew Project Build Onlne Debug Tools Window Help
B HES dBREX (MY 3" | i | ©F
Devices - 3 X StartPage | (] Device '] BL20_E_GW_EN PLCPRG | (g GVL |[T] Modbus TCP Master - X
=l BL20 EMP -
2 m Device (CoDeSys Contral Win Modbus Slave Channel | Modbus Slave Init I ModbusTCPSlave Configuration I ModbusTCPSlave 1/0 Mapping |Ftams | I [t |k
=Bl PLE Logic Channels
=} Application Variable Mapping  Channel Address Type Unit Description
@ o Fe J | Counter value 1 %QWO  WORD WRITE 1620800
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
- ﬂif Input Assistant @I
- [ Categories: TItems:
Variables a  MName Type Origin
=¥ Application
+- @ v
=[] pLc_PRG
@
+ ﬂ IoConfig_Globals
| Insert with arguments Eilter: [Nuna '] [
4 I
Structured view — = 3
= . a
D POUs |28 D4 || show documentation
COTTENT USET: (MUU0ayy

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

Bit 0 in register 0x0003 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:
0x0003 (see below)

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

7-20

2. Modbus report

2.1. Station description

Station address: 192.168.1.112
Adr./Slot Name TAG Data Size In Data Size Out
0* BL20-E-GW-EN (== VN 03-00) 192.168.1.112/BL20- 16 bit 0 bit
E-GW-EN (»>=VN
4200
1 BL20-2DI-24VDC-P 01/BL20-2DI- 2 bit 0 bit
2 BL20-4DI-24VDC-P 02/BL20-4DI- 4 bit 0 bit
24VDC-P
3 BL20-1AI-U(-10/0...+10VDC) 03/BL20-1A-U(- 16 bit 0 bit
0/0.+10VDC)
4 BL20-2AI-THERMO-PI 32 bit 0 bit
5 BL20-2D0-24VDC-0.5A-P 0 bit 2 bit
6 BL20-E-8D0-24VDC-0.5A-P 0 bit 8 bit
24VDC-0.5A-P
Local O data incl. status/control Words 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word
*For detailed information about status/control word see online help.
2.2. /O map for input data
[ Register I Bit position
[ Hex Dec | 15 [ 14 [ 13 [ 12 [ 11 [ 10 [ s [ &8 [ 7 6 | 5 [ 4 [ 3 T =2
0x0000 0000 0315 0214 0343 0342 0341 0310 0300 (0308 0207 0306 0305 0304 0303 0202
0x0001 0001 0415 0414 0413 D412 0411 D410 0400 (408 0407 0406 D405 0404 0403 (402
0x0002 0002 0431 0430 (420 D428 04327 D426 0425 (424 0423 (422 D421 0420 0410 0418
0x0003 o003z - - - - - - - - - - 0203 0202 0201 0200
00004 0004  GW.I5 GW.14 GW13  GW.I2 GW.11 GW.I0 GWOD2 GWODB GWO7 GWODS GW.O5 GWO4 GW.O2 GWO2
0x0005 0005 - - - - - - - - - - MOS  MO4  MD3 M2
Description: 1.Column=Register address, n. Column=Modul number bitposition
*) GW: gateway status-/diagnostics bits
**) M: medule diagnostics (1 bit for each module)
Process input data: 6 Words
2.3. 1/0 map for output data
[ Register I Bit position ]
[ Hex T Dec [ 45 T 44 [ 43 T 42 T 11 [ 10 [ s [ & T 7 [ & [ 5 T a4 T 3 T 2 T 1 T o |
0x0B00 048 - - - . . . 0607 0608 0805 0604 0603 (0802 0601 0800 0501 05.00

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

Process output data: 1 Word
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Figure 7-21. ® BL20_E_MP project” - CoDeSys (== ]==]
MOdbUS Chan_ File Edit WView Project Build Online Debug Tools Window Help
nel, read "xRe- == # 4 o |
n .
set’, FCo3 Devices A StartPage | (] Device ' [f] BL20_E_GW_EN PLC_PRG [ GVL '[f] Modbus_TCP_Master - X
=5 BL20 EMP
= [ Device (CoDeSys Cantrol Win Modbus Slave Channel |Modbus Slave Init I ModbusTCPSlave Configuration I ModbusTCPSlave I/0 Mapping | Status I In[ct| >
=B PLCLogic MName Access Type Trigger REA.. Length  WRITE Offset
=17 Application Counter value 1 Write Single Register (Function Code 06)  CYCLIC, .. 1620800
H GVL | xReset Read Holding Registers (Function Code 03) CYCLIC,... 16#0.. 1 |
m Library Manager
PLC_PRE (P ModbusChannel (=)
= Task Config
@ MainTas| Channel
= m Ethernet (Ethernet) Name xReset
= Eﬂ Modbus_TCP_| Access Type |[Read Holding Registers (Function Code 03) '] |
[ BL20_E GW|
Trigger Cydic w | Cycle Time (ms) 100
Comment
READ Reqgister
Offset | 0x0003 -
Length 1
Error Handling Keep last Value A
WRITE Register
Offset 0x0000
Length 1
— ,
4 LLI | H [ Add Channel... ] [ Delete... ] [ Edit...
|j POUs | 3 Devices
Current user: {nobody)

2.2 Mapping:
"XReset" (global variable) to %I1X0.0 in %IWO0

- "xReset" is mapped to the first bit in %IWO0 of BL20-2DI-24VDC-P . This is done in the
"ModbusTCPSlave I/O Mapping".

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

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

Figure 7-22:
Mapping of
"XReset"to bit
%1X0.0

7-22

‘% BL20_E_MP.project® - CoDeSys
File Edit View

S EH &
Devices > 0 X
=5 BL20 EMP
= m Device (CoDeSys Control Win
=Bl pLCLogic
=} Application
@ o

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask
= m Ethernet (Ethernet)
= m Modbus_TCP_Master
[ BL20_E_GW_EN (M

Project Build Online

S BB X (4R

4 [ | +

POUs lx Devices ]

Debug  Tools

-0

Window Help

fu

| OF |

(=[O sl

_B] StartPage | Device "] BL20_E_GW_EN PLCPRG | GVL | ] Modbus TCP Master | w X

| Modbus Slave Channel | Modbus Siave Init | ModbusTCPSlave Configuration | ModbusTCPSIave 1/0 Mapping | Status | n| « | »

Channels
Variable Mapping  Channel Address Type Unit Descri
+- ¢ Application.PLC_PRG.counter " Counter value 1 BLOAMG WORD WRITE
=- § xReset %YIW0 WORD READ
| # |Application.GVLaReset | Bit 0 %BE-E  BOOL
@ Bit 1 % IXD.1 BOOL
@ Bit2 %IND.2 BOOL
@ Bit 3 % IX0.3 BOOL L
@ Bit 4 %IN0.4 BOOL 3
@ Bit 5 % IX0.5 BOOL
@ Bit 6 % IX0.6 BOOL
@ Bit7 %I¥0.7 BOOL
@ Bit 8 %IX1.0 BOOL
@ Bit 9 %Xl BOOL
@ Bit 10 %INl.2 BOOL b
@ Bit 11 %IXl3 BOOL
@ Bit 12 %Il BOOL
@ Bit 13 %IX1.5 BOOL -
4 [ | +
[] Always update variables
IEC Objects
Variable Mapping  Type
4 BL20_E_GW_EN_Insta... -"?@ ModbusTCPSlave
-"?@ = Create new variable " = Mapto existing variable

Current user: (nobody)
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3 Read:

—Reading the station's Status Word

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

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

- The station's Status Word is read from register 0x0004 and displayed in &W1 in the
ModbusTCPSlave I/0 Mapping.

Figure 7-23:
Status Word
mapping acc. to
Modbus-report

2.2. 1/O map for input data

[ Register I Bit position |

[ Hex Dec | 15 | 14 [ 43 [ 12 [ 11 [ 1w [ 8 [ & 7 [ s [T 5 T a4 T 3 T 2 T 4 T o |
0x0000 D000 0345 0314 0313 0342 0311 0310 0300 0208 0207 0306 0305 0304 0303 0302 0301 0300
0x0001 0001 0415 0414 0413 D412 D411 0410 0400 0408 0407 0408 0405 0404 0403 0402 (401 0400
0x0002 D002 0431 (430 0429 (428 0427 D426 0425 0424 (423 (422 0421 0420 0418 0418 (41T D416
Q0003 0003 - - = = - - - = = - 203 (1l 1) 0201 02

[ ox0004 D004  GW.15  GW.14 GW.13 GW.12 GW.11 GWI10 GWO02 GWOB GWO7T GWD8 GWOI5 GWOI4 GWO2 GA02 GWODI GW.DCII

e 5% - - = - - - - = = - it ot s o et h

Description: 1.Column=Reaqister address, n. Column=Modul number bitposition
|’} GW: gateway status-/diagnostics bits |

M- module diagnostics { T bit for each module)

Process input data: 6 Words

Figure 7-24:
Setting the
Modbus chan-
nel for reading
the status word

@ BL20_E_MP.project™ - CoDeSys

File Edit View Project Buid Online Debug Tools Window Help
S =] ¢ 8 [0 | % | 98
Devices v 31X B startPage |[f] Devie '[f] BL20_E_GW_EN PLC_FRG | fgh GV | [f] Modbus_TCP_Master v X
=5 BL20 EMP >
= [ Device (CoDeSys Contral Win Modbus Slave Channel |Modbus Slave Init | ModbusTCPSlave Configuration I ModbusTCPSlave 1/0 Mapping I Status I 1y | 4
=il PLCLogic Name Access Type Trigger  REA.. Length  WRITE Offset
= A‘_’Plicati"" Counter value 1 Write Single Register (Function Code 06)  CYCLIC,... 1620800
@ ow xReset Read Holding Registers (Function Code 03) CYCLIC,... 16#0.. 1
ffip Library Manager Read Holding Registers (Function Code 03) CYCLIC,... 16#0.. 1
ModbusChannel =
i Channel
Name Status

Access Type | Read Holding Registers {(Function Code 03) VI

Comment

READ Register

Offset 0x0004] -
Length 1

Error Handling

Keep last Value -

WRITE Register
Offset 0x0000
Length 1

0K Cancel M E

[ Add Channel ]l[ Delete... ][ Edit...

‘|

D POUs |58 Devices

[F= NOR FxX5)

Current user: (nobody)
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Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)

Figure 7-25: % BL20_E_MP.project” - CaDeSys
Status Word in File Edit View Project Build Online Debug Tools Window Help
the process SE-2=Ir=1 | A% B - 3 | 08 | |
image Devices > 8 X|| B StrtPage | Device "] BL20_E_GW_EN PLCPRG | GVL | ] Modbus TCP Master | w X
=5 BL20 EMP .
= () Device (CoDeSys Control winy|| | Medbus Siave Channel | Modbus Slave Init | ModbusTCPSiave Configuration | ModbusTCPSlave 1/0 Mapping |Status | in | »
=B rLCLogic Channels
= a Application Variable Mapping  Channel Address Type Unit  Description
“ GVL +- ¢ Application.PLC_PRG.... " Counter value 1 Bt WORD WRITE 16%08(
i) Library Manager g XReset %IN0  WORD READ 162000
PLC_PRG (PRG) CR Y %IN1  WORD READ 16000
= (&8 Task Configuration @ Bit D %D20  BOOL
£ MainTask @ Bit 1 %D2.1  BOOL
=-[{ Ethernet (Ethernet) @ Bit 2 %D22  BOOL =
= m Modbus_TCP_Master @ Bit 3 D23 BOOL
m BL20_E_GW_EN (M @ Bit 4 D24 BOOL
@ Bit 5 %25 BOOL
@ Bit 6 YIX2.6 BOOL
@ Bit7 D27 BOOL
@ Bit 8 % I¥3.0 BOOL [ 4
@ Bit 9 %IN3.1 BOOL
@ Bit 10 %IN3.2 BOOL
@ Bit 11 %IX3.3 BOOL
@ Bit 12 %34 BOOL -
4 [ | +
READ 16#0004 (=00004) Reset mapping [] Always update variables
IEC Objects
Variable Mapping  Type
4 BL20_E_GW_EN_Insta... -"?@ ModbusTCPSlave
4 | 1] | i @ = Create new variable “i$ = Mapto existing variable
POUs lx Devices ]

Current user: (nobody)
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Disable channel diagnosis at channel 1 at slot 3 of the station BL20-1AI-U(-10/0...+10VDCQC)

Writing parameters is normally done once during the program start and is thus not set as a "normal”
Modbus channel under "ModbusSlave Channel", but as an Initialization channel under "Modbus
Slave Init" (see Figure 7-27: 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 0xBO60.

Parameterization of the station

The example parameterization will be the disabling of the channel diagnosis at channel 1, slot 3 of the

station (Register 0xB040, Bit 2).

The parameter register is build up as follows:

Figure 7-26:
gu 2.4. Map for parameter data
Assignment of
parameterreg-  Station report
Isters | Register [ Bitpos. [ Length [ Skt | Module | Parameter | Value range
B040 o 1 3 BL20-1AN-10/0._+10VDC) voltage mode D:0.10V
1:-10.#10W
BO40 1 1 3 BL20-1AKN-100._+10VDC) value representation D : Integer {15B6it + sign)
1: 12Bit left-justified)
| B040 2 3 BL20-1AN-1000. .+ 10VDC) diagnostics 0: release
1. plock
BO40 3 1 3 BL20-1ALN-1010._+10VDC) channel 0 : activate
1: deactivate
BOGD o 4 BL20-2A1- THERMO-PI Mains sUppression 0: 50Hz
1: 80Hz
BOSD 1 1 4 BL20-2A1-THERMO-PI value representation D : Integer {15B6it + sign)
1: 12Bit ileft-Hustified)
BOSD 2 1 4 BL20-2A1-THERMO-PI diagnostic 0: release
1: block
BOG0 3 1 4 BL20-2A1-THERMO-PI channel 0 : activate
1: deactivate
A 22= 4 will be written to register 0xB040, which results from the station's the parameter byte
assignment.
Figure 7-27: File Edit WView Project Buld Online Debug Tools Window Help
Setting the ini- & #h 4 O | | 08
tialization chan- Devices - 1 X StartPage | (] Device (3] BL20_E_GW_EN PLC_PRG | g GVL [[f] Modbus_TCP_Master - X
=Gl BL20 EMP
nel for the = [ Device(CoDeSys Contral Win | Modbus Slave Channell Modbus Slave Init ||VlodbusTCPSIave Configuration I ModbusTCPSlave 1O Mapping I Status I I |t
parameteriza- =80 pLcLogic Line  Access Type  WRITE Offset  Default Value  Length  Comment
tion =-4# Application 1 WriteMultiple.. 162B040 (=45.. 4 1 parameters...
@ o
(fi) Library Manager Initialization Value ==
PLC_PRG (PRG)
= @ Task Configuration Access Type ‘Write Multiple Registers (Function Code 16) v]
@ MainTask RegisterOffset |v
= m Ethernet (Ethernet)
=-[{J Modbus_TCP_Master Length 1
[ BL20_E_Gw_EN (M Initialization Value
Comment parameters Al slot4, activgte diag
[ OK\ ] [ Cancel ]
\\
all ! ' Move up ] [ Move down ] |[ New... ]“ Delete... ] [ Edit...
[) POUs |32 Devices
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Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)

7.3.10 Building, login and start
1 The WIN V3-PLC has to be running. This is done in the Windows-task bar:

Figure 7-28:
Starting the WIN
V3-PLC Start PLC
Stop PLC
Exit PLC Control
About...
2 Building the program:
Figure 7-29: ‘® BL20_E_MP.project” - CoDeSys [ e ]
Bul/dlng the File Edit View Project Buld Online Debug Tools Window Help
program B HIS [ 45 B - I |
Devices >~ ® X| B Strtage |[[] Deviceg [[] = >~ = ~W_EN PLCPRG | g GV | ] Modbus TCP Master | = X
- @ BLog £ M E] Build (F11)
=[] Device (CoDeSys Control Win Modbus Slave Channel | Mgdbus Slave Init |ModbusTCPS|ave Configuration I ModbusTCPSlave [j0 Mapping | Status I In|d |t
=Bl pLcLogic Line Access Type, WRITE Offset Default Value  Length Comment
=L} Application 1 1648040 (=45.. 4 1 parameters...
@ o
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
@ MainTask
= m Ethernet (Ethernet)
= m Modbus_TCP_Master
[ BL20_E_GW_EN(
< 1} J ' Mave up ] [ Mave down Newi... I [ Delete... ] [ Edit...
POUs l;g Devices ]
Current user: {nobody)
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3 Login:
Figure 7-30: % BL20_E_MP.project” - CaDeSys =
LOgin File Edit View Project Buid Online Debug Tools Window Help
Er=a=1=3 |88 55 18] G- O i I[Gg] | |
Devices ~ % X | ] Startpage | [ Devie [ gL2e = mw e TS PLC_PRG | fgh GV [ ] Modbus TCP Master | v X
= _@ BL20 EMP E] Login (Alt+F3)
= [ Device (CoDeSys Control Win Modbus Slave Channel | Modbus Slave/Thit |ModbusTCPSlave Configuration I ModbusTCPSlave 1/0 Mapping I Status I In* "
=Bl PLcLogic Line Access Type WRlT{O‘H‘;et Default Value  Length Comment
=} Application 1 [Write Multiple... | 1625040 (=45... 4 i parameters...
@ o
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
@ MainTask
= ﬂi Ethernet (Ethernet)
= m Modbus_TCP_Master
[ BL20_E_GW_EN (M
< U1 | C Mave up ] [ Mave down New... ] [ Delete... ] [ Edit...
POUs l;g Devices ]
Current user: (nobody)
4 Start the program:
Figure 7-31: ‘% BL20_E_MP.project™ - CoDeSys [E=R(EER
Starting the File Edit View Project Buid Online Debug Tools Window Help
program el =11 | #h 2 I |- O 1 2 O] m |
Devices ~ 8 X | ] StartPage [[f] Device (] BL20_Ew Fu [T=1 rLC_PRG '@ G0 [ Modbus TCP Master | w X
-3 sLoEme =] Start (F5)
= [ Device [connected] (CoDeS | ModbusTCP Slave | Modbus Slave Channel us Slave Tnit | ModbusTCPSlave Configuration | ModbusTCPSlave [jo M|+ |-
=il PLCLogic Line Access Type WRITE Offset Default Value  Length  Comment
= [; Application [stop] 1 Write Multiple Registers (Function Code 16)  165B040 (=45120) 4 1 parameter:
@ ow
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
2 MainTask
= ﬂi Ethernet (Ethernet)
=-%3 0] Modbus_TCP_Mast
[ BL20_E_Gw_EN
] 1 3
Messages * 3 X |
~ || & 0error(s) | ® 0 warning(s) | @ 4message(s}|
Description Project Object Position o
8 Size of generated code: 64709 bytes BL20_E_MP
¥ Size of global data: 14685 bytes BL20_E_MP
8 Total allocated memory sizefor codean... BL20_E MP F
8 Memory area 0 contains Data, Input, O... BL20_E_MP ‘E‘
Build complete - 0 errors, 0 warnings :... ™
q 1 | »
POUs | 52 Devices Precompile: @ 0K
_ Program loaded Program unchanged Current user: (nobody)
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Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)

7.3.11

Reading out the process data

Note

In order assure a regular
variables".

The station's process data are shown in the register tab "ModbusTCPSlave 1/0 Mapping".

updating of the process data, activate the function "Always update

Figure 7-32:
Modbus TCP
Slave I/O image
with process
data

7-28

& BL20_E_MP project* - CaDeSys == Ech <=
File Edit View Project Build Online Debug Tools Window Help
= HEI& h % O | 8 % ) m
Devices + B X StartPage ' ] BL20_E_GW_EN | (g§ GVL PLC_PRG | [ Modbus_TCP_Master - X
=3 BL2) EMP >
S [ Device [connected] (CoDesys Cantrol Winv3 ModbusTCP Slave I Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration [} ModbusTCRSlave T/0 et b
=Bl PLCLogic Channels
- {; Application [run] Variable Mapping  Channel Address Type Current Value  F *
@ o = ¢ application.PLC_PRGL... " Counter value 1 %ows  WORD
i Library Manager @ Bit 0 %E¥EE  BOOL
PLC_PRG (PRG) @ Bit1 %O¥:+  BOOL
= @ Task Configuration @ Bit2 Lo BOOL
& MainTask @ Bit3 %Gx&3  BOOL
= m Ethernet (Ethernet) @ Bit4 %Lo¥34  BOOL
= m Modbus_TCP_Master (Modbus TCP & Bit5 HEMes  BOOL
m BL20_E_GW_EN (Modbus TCP 5| @ Bit6 LO¥GE  BOOL =
@ Bit7 2%Lo¥s7  BOOL
@ Bit 8 %Lo¥ig  BOOL
@ Bit 8 %ouit  BOOL
@ Bit 10 Figtkz BOOL
@ Bit 11 Ywk3  BOOL
@ Bit 12 %Loui4  BOOL
@ Bit 13 %Lo¥iE  BOOL —
@ Bit 14 %ouie  BOOL
@ Bit 15 YpisF BOOL -
4 m »
IEC Objects
Variable Mapping  Type
@ BL20_E_GW_EN_Insta... @ ModbusTCPSlave
@ = Create new variable " = Mapto existing variable
< | [l F
. Messages - o X
D POUs ZDevices SIS UL ST e
RUN Program loaded Program unchanged Current user: (nobody)
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7.3.12 Diagnosis evaluation
Evaluation of the Status word of the BL20-Station (%IW1)
Register 0x0004 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 7-33: .
g 1.2. 1/0 Belegung der Eingangsdaten
Status Word of
the station | . |
His Dar [ 95 T 14 [ 93 T 1 [ 11 [ w [ 3 [ & 7 | & T 5 T & [ 5 [ 2 T 1 T o ]
D300 0000 3315 0314 3313 03.12 0311 03.10 0505 03.08 03.07 0305 0305 03p4 03.03 0302 Daod 03.00
o0 000 413 0412 413 0412 0411 04.10 Od.o= [l 0a.07 04.05 04.05 04.04 04.03 0402 [4.01 0400
=002 o002 4.3 04.30 423 D428 a7 0426 2= De24 ez Az o4.21 04.20 0419 0418 0417 D8
; : _ : _ _ h : : _ : BI w2 B mm o o
D00 D004 GW.IS  GWI4 GWIE GWL.I2  GW.I1 G0 GW09  GW.OE  CW.IT  GW.IE  GWOS  GWD4 GWOE  GWIE  GWO1  GW.O0D
0 B B B B B B E B B [V [T} W03 (A W1 WG

Beschraibung 1 Spalts ster Adress
*) GW: Gateway Status-/Diagnosebits
**) M: Moduldiagnose (1 Bit fur jedes Modul)

@ BL20_E_MP.project” - CoDeSys =N =R
Fle Edit Vew Project Build Onlne Debug Tools Window Help
aEE& # 2 S & om
Devices > 3 X StartPage (] BL20_E_GW_EN | jg§ GVL PLC_FRG Modbus_TCF_Master - X
=3 BL2) EMP =
= [l Device [connected] (CoDesys Control Win v | ModbusTCP Slave | Modbus Slave Charinel | Modbus Slave Init I ModbusTCPSIavé(:cnﬁgurahon |¢ ModbusTCPSlave T/0 Mitalnl
=l PLCLogic Channels
- {; Application [run] Variable Mapping  Channel Address ype Current Value  Preg
@ o +- ¢ application.PLC_PRGL... " Counter value 1 owe  WNRD 5044
Iiﬂ Library Manager EN ] ¥Reset o TWD Wi
PLC_PRG (PRG) =@ Status %IWL  WORD
= @ Task Configuration @ Bit 0 oL IX2.0 BOOL
& MainTask @ Bit 1 %Dl BOOL
= m Ethernet (Ethernet) @ Bit2 o D22 BOOL
= ﬂj Modbus_TCP_Master (Modbus TCP & Bit 3 5o %23 BOOL
m BL20_E_GW_EN (Modbus TCP 5| & Bit 4 D24 BOOL
@ Bit 5 %25 BOOL
@ Bit & YX2.6 BOOL
@ Bit7 D27 BOOL
@ Bit & % D3E.0 BOOL
] Bit 8 %D3.1 BOOL
@ Bit 10 %D3.2 BOOL
@ Bit11 %33 BOOL
@ Bit 12 %D3.4 BOOL
@ Bit 13 %D3.5 BOOL
] Bit 14 %D3.6 BOOL
@ Bit 15 %D3.7 BOOL
[l (T | ™
IEC Objects
Variable Mapping  Type
@ BL20_E_GW_EN_Insta.. @ ModbusTCPSlave
@ = Create new variable "% =Mapto existing variable
4| 1
- Messages > 3 X
D POUs | 58 Devices Preeenpies e o
RUN Program loaded Program unchanged Current user: (nobody)
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Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)

The message has 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 0x100C: Gateway

status (page 6-16)).

Register | Byte | Bit7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit0
0x0004 |0 U, - - - I/OCfg |- - Diag
low Warn. Warn
1 - FCE - MB I/0 I/0 Uy Uy
Wdg CFG coM low high

Evaluation of 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 0x0005. It contains on bit per module in the
BL20-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/0-modules within the BL20-
station.

Figure 7-34:
Groupdiagnosis
register

7-30

2. Modbus report

2.1. Station description

Station address: 192,168.1.112
Adr./Slot Name TAG Data Size In Data Size Out
o BL20-E-GW-EN (>= VN 03-00) 192.1668.1.112/BL20- 16 bit 0 bit
E-GW-EN (>=VN
03-00)
1 BL20-2DI-24VDC-P 01/BL20-2DI- 2 bit 0 bit
24VDC-P
2 BL20-4DI-24VDC-P 02/BL20-4DI- 4 bit 0 bit
24VDC-P
3 BL20-1AI-U(-10/0...+10VDC) 03/BL20-1AFU(- 16 bit 0 bit
10/0..+10VDC)
4 BL20-2Al-THERMO-PI 04/BL20-2Al- 32 bit 0 bit
THERMO-PI
5 BL20-2DO-24VDC-0.5A-P 05/BL20-2DO- 0 bit 2 bit
24VDC-0 5A-P
6 BL20-E-8D0O-24VDC-0.5A-P 06/BL20-E-8DO- 0 bit 8 bit
24VDC-0 5A-P
Local /O data incl. status/control 4 Words 1 Word
Summarized diagnostics 1 Word 0 Words
Total size for infout data rounded on full words 6 Words 1 Word
*For detailed information about status/control word see online help.
2.2. 1/0 map for input data
[ Register I Bit position ]
[ Hex T Dec [ 95 T 44 T 13 T 42 [ 41 T 0 [ s [ & T 7 [ & [ S5 [ 4 T 3 [ 2 T 1 T o |
0x0000 0000 0345 0394 0213 0342 0341 0310 0308 0308 0207 0306 0305 0304 0303 0202 0301 0300
%0001 D001 0445 0414 0413 0412 D411 D410 0400 0408 0407 0408 0405 0404 0403 0402 0401 D400
0x0002 0002 0431 0430 0420 0428 D427 D426 0425 0424 (423 0422 D421 0420 0410 0418 0417 D418
0x0002 oooz - - - - - - - - - 0203 0202 0201 0200 0101 01.00
3 15 W 14 W1 W12 rd <
| 00005 o005 - E E - MOS  Mo4 M3 MO2 M1 MOD

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

**) M: module diagnostics (1 bit for each module)

Process input data: 6 Words
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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.

Read Holding Registers (FC3), register 0x0005, length 1

Figure 7-35: ModbusChannel =
Channel for Charmel
reading out the e group diag
: : Access Type Read Holding Registers (Function Code 3] -
group diagnosis e | g Reetere )
Comment
READ Register
Offset 0x0005 -
Length 1
WRITE Register
Offset 0x0000
Length 1
In the example, the group diagnosis is in %IW2:
FIgUI’E 7-36: @ BL20-MP.project - CoDeSys =N R
group diagnosis File Edit View Project Build Onlne Debug Tools Window Help
Ar ) = o T
fE=E S dh &) O | i | O
Devices > 3 X ] StartPage ' [f] BL20_E_GW_EN [ Device PLC_PRG - X
=5 BL20 EMP
= m Device [connected] (CoDeSys { | Modbus Slave Configuration | Modbus Slave Channel I Modbus Slave Init | ModbusGenericSerialSlave 1/0 Mapping JESES
= Eg PLCLogic Channels
=1 Application [run] Variable Mapping  Channel Address Type Default Val... Cu *
ﬂ GVL *- g Status L] Status[0] I WORD 1
i) Library Manager = @ group diag %IN2  ARRAY [0.
PLC_PRG [PRG) =Ry group diag[0] %INZ  WORD B
= {8 Task Configuration @ Bit0 % DD BOOL FaLsE 3
@ MainTask [ Bit1 %41 BOOL FALSE
= 4 Ethemet (Etheret) @ Bit2 %D42  BOOL FALSE
=2 [{) Modbus_TCP_Master @ Bit3 %D43  BOOL [FNR=d TRUE
ﬂi BL20_E_GW_EN (r [ ] Bit4 %44 BOOL FALSE
@ Bits T IH4.5 BOOL FALSE
[ ] Bit6 % IX4.6 BOOL FALSE E
L] Bit7 To¥4T BOOL FALSE
@ Bits % IX5.0 BOOL FALSE
[ ] Bit %IN5.1 BOOL FALSE
@ Bit10 %52 BOOL FALSE
[ ] Bit11 %IX5.3 BOOL FALSE
@ Bit12 Y64 BOOL FALSE
[ ] Bit13 %IX5.5 BOOL FALSE L4
L] Bit14 % I¥5.6 BOOL FALSE RS
- e wwes  lonm T -
4 n (2
IEC Objects
Variable Mapping  Type
@ BL20_E_GW_EN_Insta @ ModbusTCPSlave
1 i - 1] @ =Createnew variable "% =Mapto existing variable
D POUs | 38 Devices
Current user: (nobody)

— bit3=1

— slot 4 sends diagnosis information

— BL20-2AI-THERMO-PI (see also Used hard-/ software (page 7-2))
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Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)

Evaluation of the module diagnosis information

The diagnosis data of module BL20-2AI-THERMO-PI at slot 4 of the example station can be found in
registers 0xA060 to OXAQ7F (see also Modbus TCP-report (Figure 7-16: Modbus report - Mapping of
parameter and diagnostic data (page 7-17)), whereby only register 0XA060 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 0xA060, length 1:

Figure 7-37: ModbusChannel =
Diagnosis chan- | e
nel Name Diag, slot 4
Access Type [Read Holding Registers (Function Code 3) hd
Trigger Cycle Time (ms) 100
Comment
READ Register
Offset 0xADG0 -
Length 1
Error Handling
WRITE Register
Offset 0x0000
Length i

%IW3 in the I/0 image of the example station shows the diagnosis information available at slot4:

Flgure 7-38: ® BL20-MP.project - CoDeSys =N R
DiagnOSiS data Fle Edit Wew Project Build Onlne Debug Took Window Help
at slot 4 BEdS R 05 i | 0
Devices * o X ﬂ Start Page m BL20_E_GW_EN ﬂj Device PLC_PRG - X
=E) BL20 EMP
=3 [7) Device [connected] (CoDesys ¢ | Modbus Slave Channel | Modbus Slave Init | ModbusGenenicseraisiave 10 Mapping | Status | Information A
= @ﬂ PLC Logic Channels
- .2 Application [run] Variable Mapping  Channel Address Type Default Val... Cur *
@ o = @ Diag, slot4 % IW3 ARRAY [0,
ff wibrary anager A Diag, slot 4[0] %3 WORD
PLC_PRG (PRG) # Bitd %E0  BOOL
= @ Task Configuration ® Bit1 %D6.1 BOOL
2 MainTasc # Bit2 %E2  BOOL
= m Ethernet (Ethernet) @ Bit3 %63 800L
= ﬂj Modbus_TCP_Master & Bit4 % XG4 BOOL
m BL20_E_GW_EN(h ) Bit5s % IN6.5 BOOL
@ Bit6 Y IX6.6 BOOL
[ ] Bit7 %IXE.T BOOL
% Bita %D7.0  BOOL E
[ ] Bitg D71 BOOL
@ Bit10 %72 BOOL
[ ] Bit1i D73 BOOL
) Bit12 YIN7.4 BOOL
@ Bit13 %DF.5 BOOL
[ ] Bit14 %DF.6 BOOL
@ Bit15 %DF.T BOOL
] 1l 3
IEC Objects
Variable Mapping  Type
@ BL20_E_GW_EN_Insta @ ModbusTCPSlave
4 Ll D % =Create new variable " =Mapto existing variable
D POUs | 22 Devices
Current user: (nobody)
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Figure 7-39:
Mapping of
diagnosis data
according to
Modbus report

1.5. Map for diagnostic data

| Register | | Length | Mo dule Parameter | Value range |

AD40 o 1 3 BL20-1AI- - 10/0...+10VDC) ‘Owverflow/underrun channel x 0:-

1: aclivate
A0S0 0 1 4 BL20-2Al- THERMO-PI Measurement value range error channel x o:-

1 i
A0S0 1 1 4 BL20-Z2A-THERMO-FI ‘Orpen circuit channel x o:-

1: activate |
AD80 2 1 4 BLZ20-2A1- THERMO-PI Mo PT1000 sensor{cold . comp) channelx  0: -

1: activate
A0S0 8 1 4 BL20-Z2A-THERMO-FI Mesasurement value range error channel x o:-

1: activate
ADBD 9 1 4 BL20-2Al- THERMO-PI ‘Open circuit channel x 0:-

1: activate
A0S0 10 1 4 BL20-2A-THERMOC-PI Mo PT1000 sens or{cold j. comp) channelx  0: -

1: activate
ADED L] 1 5 BL20-20 0-24/DC-0.5A-F Short circuit channel x a:-

1: activate
ADB0 1 1 5 BL20-200-24/DC-0.5A-P Short circuit channel x 0:-

1: activate
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8.1 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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8.2 GSDML-file

You can download the actual GSDML file for the gateway BL20-E-GW-PN “GSDML-Vxx-Turck-BL20-
xxx.xml” from our Homepage www.turck.com.

8.3 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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8.4 Diagnosisin 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 9-19).

Please read the following sections, for the meaning of the error codes of the gateway and the 1/0-
modules.

8.4.1 Gateway Error codes

Table 8-1:
gateway
error codes

Value (dec.) Diagnostics meaning for the gateway

Error codes (1 to 9 according to the standards)

2 Undervoltage:
Undervoltage channel 0: Undervoltage at Ugy
Channel 1: Undervoltage at U,

Error codes (16 to 31 manufacturer specific)

16 Parametrization error/ configuration error

- Station configuration changed
— The configuration is currently deviating from the reference list of modules.
Process data can still be exchanged with the module bus stations which are at
present connected to the module bus. The constellation of the module bus station
that is set in the configuration software of the corresponding controller serves as a
reference.

- Master configuration error

— Display: Configuration error/ Parameterizing error at channel 1

— The actual list of modules has been altered in such a manner, that no process

data can be exchanged with the module bus stations which are at present

connected to the module bus.

- Station configuration error

— Display: Configuration error/ Parameterizing error at channel 0

— The gateway could not prepare the station’s configuration to be read out.

22 behavior at communication loss
- Module bus error
— Communication with the module bus station on the module bus is not possible.

8-4
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8.4.2 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

Diagnosis

Error codes (1 to 9 according to the standards)

1

Short circuit

2 Under voltage

4 overload

5 over temperature

6 wire break

7 overshoot upper limit
8 undershoot lower limit
9 error

Error codes (16 to 28 manufacturer specific)

16

Parametrization error/ configuration 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 failure
The module detected a hardware failure. Exchange the module.

22

behavior at communication loss
The module detected a communication problem at its ports, e. g. R5232/485/422, 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. Cold-junction compensa-
tion error

Re-initialize user the application software of the module.

25

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

26

Overload sensor supply
The module detected a load dump 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.

Meaning of the error codes for the BL20 1/0-modules

The gateway changes the diagnostic messages sent by the BL20 I/0-modules to PROFINET® error codes.
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The following table shows, which module message will be changed to which error code.

Table 8-3:
Error codes /
module diag-
nostics

8-6

PROFINET® Error code possible module diagnostics

No. Text 1/0 module diagnostic message of the module
(dec.)
1 Short circuit BL20-2AIH-I Short circuit

BL20-4DI-NAMUR

overcurrent

2 Under voltage BL20-BR-24VDC

channel 0: Undervoltage at Ugy
channel 1: Undervoltage at U,

BL20-PF-24VDC

channel 1: Undervoltage at U,

BL20-E-1SWIRE

voltage Ugy, Ugerr

BL20-2RFID-x transceiver voltage supply error
3 overvoltage not sent
4 overload BL20-BR-24VDC-D overcurrent

BL20-PF-120/230VAC-D

BL20-xDO-24VDC-0.5A-x

BL20-E-1SWIRE

Overcurrent protective circuit-breaker,
PKZEgs

BL20-2RFID-x

Ident-overcurrent (supply of transceiver is
switched-off)

BL20-4Al-U/I

BL20-E-8AI-U/I-4Al-PT/NI

BL20-2AI-PT/NI-2/3

short circuit (SC)

BL20-E-2CNT-2PWM

short-circuit at channel
CH2 =P1_DIAG
CH4 =P2_DIAG
CH3 =D1_DIAG
CH5 =D2_DIAG

5 over temperature  not sent
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Table 8-3: PROFINET® Error code

possible module diagnostics

Error codes /
module diag-
nostics

No. Text
(dec.)

1/0 module

diagnostic message of the module

6 open circuit

BL20-xAl-1(0/4..20MA)

open circuit

BL20-2AI-PT/NI-2/3

BL20-2AI-THERMO-PI

BL20-2AIH-|

BL20-4AI-U/I

BL20-E-8AI-U/I-4AI-PT/NI

BL20-E-4AI-TC

BL20-2A0OH-I

BL20-4DI-NAMUR

7 overshoot upper
limit

BL20-xAl-x

Measurement value range error (OoR)

BL20-2AI-PT/NI-2/3

BL20-2AI-THERMO-PI

BL20-E-4AI-TC

BL20-4AI-U/I

BL20-E-8AI-U/I-4AI-PT/NI

BL20-2AIH-|

overflow

BL20-E-4A0-U/I

Measurement value range error (OoR)

BL20-2A0H-I

Value above upper limit

BL20-1SSI

sensor value overflow

8 undershoot lower
limit

BL20-xAl-x

Measurement value range error (OoR)

BL20-2AI-PT/NI-2/3

BL20-2AI-THERMO-PI

BL20-E-4AI-TC

BL20-4Al-U/I

BL20-E-8AI-U/I-4AI-PT/NI

BL20-2AIH-I

undervoltage

BL20-E-4A0-U/I

Measurement value range error (OoR)

BL20-2A0H-|

value below lower limit

BL20-1SSI

sensor value underflow
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Table 8-3: PROFINET® Error code possible module diagnostics
Error codes / . X
module diag- No. Text 1/0 module diagnostic message of the module
nostics (dec.)
9 error BL20-E-8AI-U/I-4AI-PT/NI overflow/ underflow OUFL
BL20-E-4AO-U/I
BL20-2A0H-I invalid value
16 parameterization  BL20-E-1SWIRE PLC SLAVE, RDYerr
error
BL20-TRSxxx parameterization error
BL20-1SSI
BL20-2RFID-x invalid parameter
BL20-E-2CNT-2PWM parameter error at channel
CHO =CNT1_PAR _ERR
CH1 =CNT2_PAR _ERR
CH2 =PWM1_PAR _ERR
CH4 = PWM2_PAR _ERR
21 hardware failure ~ BL20-E-8AI-U/I-4AI-PT/NI Hardware error
BL20-2AIH-I
BL20-E-4AI-TC
BL20-E-4A0-U/I
BL20-2A0H-I
BL20-2RFID-x transceiver hardware error
BL20-1RSxxx Hardware error
22 behavior at BL20-2AIH-I communication error error
communication
loss BL20-2A0H-I
BL20-E-1SWIRE Communication SWIRE slave (SDggg)
BL20-2RFID-x parameter not supported by transceiver
24 User software BL20-2AIH-| Invalid parameter
error
BL20-2A0-H
BL20-2RFID-x software error
25 Cold-junction BL20-2AI-THERMO-PI no Pt1000-sensor found
compensation
error BL20-E-4AI-TC
27 unknown error BL20-E-2CNT-2PWM Hardware error
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Table 8-3: PROFINET® Error code possible module diagnostics
Error codes / 3 3
module diag- No. Text 1/0 module diagnostic message of the module
nostics (dec.)
28 Common error BL20-2AIH-I HART?® status error
BL20-E-4AI-TC Measurement value range error
BL20-2A0H-I HART® status error

BL20-E-1SWIRE

general error message, GENggz

BL20-1SSI

SSI group diagnostics

29 configuration
error

BL20-E-1SWIRE

SWIRE MASTER (SWgg)
TYPE ERROR (TYPEgg)
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8.5 Parameterization

8.5.1 Gateway parameters
The BL20-gateways for PROFINET® occupie 4 parameter bytes.

Description of the gateway-parameters

Table 8-4: Byte Bit parameters Value Meaning
gateway
parameters
A default 0 Byte 0
setting

bit 0, bit 1 Output behavior if one module is missing

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

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
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 exchange process The gateway carries on exchanging process data
data with the other module bus stations. No error
information is transmitted.

bit 2, bit 3 Output behavior if one module is wrong

00 output0 A The gateway switches the outputs of modules to "0".
No error information is transmitted. No error
information 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".
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Table 8-4: Byte Bit parameters Value Meaning
gateway
parameters
0 bit 2, bit 3 Output behavior if one module is wrong
A default 10 hold current value The gateway maintains the actual output settings of
setting all modules (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".

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

bit 4, bit 5 Output behavior at communication loss

00 output0 A The gateway switches the outputs of modules to "0".
No error information is transmitted. No error
information 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".

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
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".

1 Bit 0: reserved

Bit 1: Disable all diagnosis

0 inactive A Diagnostic messages and alarms are generated.

1 active Diagnostic messages and alarms are not generated.
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Table 8-4: Byte Bitparameters Value Meaning
gateway
parameters
A default 1 Bit 2: Disable output power diagnosis
setting
0 inactive A A monitoring of the field supply V, (from the
gateway and the Power-Feeding modules) is
activated.

If this parameter is set but the parameter
"Diagnostics from modules" (see bit 1) deactivated,
then only the voltage supply at the gateway is
monitored. The voltage supply with V, at is not
monitored at the power feeding modules.

1 active An possible over- or undervoltage for V, is not
monitored.

Bit 3: reserved

Bit 4: 1/0O-ASSISTANT Force Mode disable

0 inactive A -

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

Bit 5: reserved

Bit 6: Startup also if configuration does not match

0 inactive A Changes in the station configuration are stored in the
gateway following a power-on reset.

1 active 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: EtherNet/IP deactivated

0 inactive A Explicit deactivating of the other Ethernet-
protocols as well as of the web server.

1 active

Bit 1: Modbus TCP deactivated

0 inactive A

1 active

Bit 2 to Bit 7: reserved

3 Bit 0 to Bit 6: reserved

Bit 7: Web server deactivated

0 inactive A Explicit deactivating of the web server

1 active
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8.5.2 1/0-module-parameters

The decription of the signle I/0-module-parameters is protocol-independent and can thus be found in
chapter 3.9, Parameters of the I/0O-modules (page 3-33).

8.5.3 Parameter "module parameterization"

Each parameterizable module, gets the additional parameter "module parameterization" via the
GSDML-file of the gateway.

Note
This parameter is not part of the module parameters, but is only important for the
communication between gateway and the modules.

This parameter extension is always necessary, even if the module is parameterized via a 10-
supervisor.

"module parameterization" activated

The module receives its parameter settings from the controller, I0-supervisor, I/O-ASSISTANT or
similar.

In this case, parameter changes which were done in the meantime for example by a configuration
tool or similar will be overwritten with the valid parameter data set.

"module parameterization" deactivated

Changes in the parameter settings are ignored for the respective module. The stored parameter
data will be used.

Note

If the "module parameterization" is activated and a module is replaced by a new one, the
gateway has to be operated with active Uy, in order to keep the module’s parameter-
settings for the new module.

U, has to be switched-off and the station has to be separated from the field bus. Now, the
gateway sends the parameters defined for the old module, into the new modaule.
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8.6 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

8.6.1 Description of the acyclic gateway user data

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

Gateway Appli-

cation 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
(Ox1F)
32 Module input list Array of r List of all input channels in the
(0x20) BYTE station
33 Module output list Array of r List of all output channels in the
(0x21) BYTE station
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Table 8-5: Index Name DataType r/w Comment
Gateway Appli-
cation Instance
34 Module diag. list Array of r List of all module diagnosis
(0x22) BYTE messages
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
(OXAFFO0)
45041 I&M1-functions STRING[54] r/w  not supported
(OxAFF1)
45042 1&M2-functions STRING[16] r/w
(OXAFF2)
45043 I&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
(0x7000) Ethernet-protocols (see also
Gateway parameters (page 8-10))
8.6.2 Description of the acyclic module user data
Table 8-6: Index Name Datatype r/w Comment
Module user
data
1 Module parameter 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
(0x17) module

24(0x18)to reserved

31 (Ox1F)

32(0x20)to Profile-specific These indices are reserved for the data of several module
255 (OxFF) profiles (e. g. RFID). The definitions of the profile indices

can be found in the respective module descriptions.
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Application example: BL20-E-GW-EN with PROFINET® (S7)

9.1 Application example

9.1.1 General

In order to configure the connection of a BL20 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
- IP address: 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

BL20-E-GW-EN
Gateway for connecting PROFINET® to the BL20 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 BL20-E-GW-EN
1 BL20-2DI-24VDC-P 2 Bit -
2 BL20-4DI-24VDC-P 4 Bit -
3 BL20-2AI-U(-10/0...+10VDC) 4 Byte -
4 BL20-2AI-THERMO-PI 4 Byte
5 BL20-2DO-24VDC-0.5A-P 2 Bit
6 BL20-E-8DO-24VDC-0.5A-P 8 Bit
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9.1.3 New project in the Simatic Manager
1 Create a new project in the Simatic Manager using the "File >New"-command

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

Figure 9-1:
. .‘-} SIMATIC Manager - [BL20_E_GW_EM -- C:\Program Files (x86)\Siemens\Step7\s7proj\BL20_E_G]
Selecting a —— : ; :
e I Nsel ew nons indow €l
Simatic stati &P File Edit [Insert] PLC Vi Opt Window Help
Imatic station = Station » 1 SIMATIC 400 Station | | B8 BEM| 2
Bl Subnet ’ 2 SIMATIC 300 Station
Program 3 3 SIMATIC H Station
<7 Software N 4 SIMATIC PC Station
7 Block 5 5 Other Station
M7 Software WS SMATIESS
7PG/PC

Symbol Table
Text Library 3

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:

&, SIMATIC Mana - [BL20_E_GW_EM -- C:A\P Files (xB6)"Si \Step\s7proj\BL20_E_G]
7 ger _E_GW_| rogram Files iemens\Step7\s7proj E
Command "Set | *

&P File Edit Insert PLC View [Options| Window Help

PG/PC Inter- SR Customize... Ctrl+Alt+E 7 | EE BmED(N
n
face... BL20_E_Gw _EN L Access Protection 4
Change Log 3
Text Libraries 3

Language for Display Devices...

Manage Multilingual Texts 3
Rewire...

Run-Time Properties...

Compare Blocks...

Reference Data 3
Define Global Data

Configure Network

Simulate Modules

Configure Process Diagnostics

Chx Data 3

Set PG/PC Interface...
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Application example: BL20-E-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:

GSD fl E’Q HW Config - [SIMATIC 300(1) (Configuration) -- BL20_E_GW_EN]

) Hes Ol station Edit Inset PLC View Options | Window Help

install 0= 2 b | S Customize... Ctrl+Alt+E
Specify Module...
Configure Network
Symbol Table Ctrl+Alt+T
Report System Error...
Edit Catalog Profile
Update Catalog
Install HW Updates ...
Install GSD File...
Find in Service & Support...
Create G5D file for I-Device...

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 GSD Files ==
Install GSD files _
Install G5O Files: fram the directory j
|EI:\Users\scheuech\Desktop\F’HDFINET Browse ...
File Release | Wersion | Lahguages
GEDMLAY22-TURCK-BL20-E-GW-PN-20121220-0100008ml - 1272072012 01:00:00 &M V2.2 English, Ge
English, G

GSDMLA2 2-TURCK-FGEN-20120907-010000.<ml 09/07/2012 01:00:00 5 V2.2
E 10100.%ml 1 01:01

Y

instal || ShwLog Select Al Deselect 4|

9-4 D301173 0713 - BL20- Ethernet multiprotocol gateway



Application example

TURCEK

Industrial

Automation

The new gateway can now be found under "PROFINET |0 — Additional Field Devices — I/0 — TURCK".

Figure 9-5:

BL20gatewayin

the hardware
catalog

Hardware Catalog

Suchen: |

]

Lyl

Frofile | Standard

=

-2 PROFIEUS DP
B2 PROFIBUS-PA
-85 PROFINET IO
B Additional Field Devices
-3 110

B3 TURCK
=-C0 BL20
ED analog input
-2 analog output
-0 digital input
-2 digital output
-2 emply slot

- FGEN
F-C Gateway

B HMI

B 140

M- Network Components

F-0 Sensors

M- Switching devices

H- SIMATIC 300

H- SIMATIC 400

H-l SIMATIC PC Based Control 300400
H- B, SIMATIC P Station

-

E827329
TURCK
Modular Fieldbus [0-System in IP20

GSDMLY2 25-TURCK-BL20-E-GWw-EN-20121220-

mf »

window.

D301173 0713 - BL20- Ethernet multiprotocol gateway

3 Chose the profile rack "RACK-300" for the Siemens CPU from the catalog and add it to the network
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Application example: BL20-E-GW-EN with PROFINET® (S7)

version 6ES7 315-2EH14-0ABO (V 3.2). is used.

4 After this, select the Siemens CPU from the hardware catalog. In this example a CPU 315-2 PN/DP,

Figure 9-6:

i T HW Config - [SIMATIC 300(1) (Configuration) - BL20_E_GW_EN] o] =)=
SeIeCtlng the Eﬂ] Station Edit Insert PLC View Options Window Help — (& =
CPU D8 & & i la [N %8 w2

- olxl
= | Suchen | LulH
(0 UR Frafile |Slandard ﬂ
1 o B3 CPU-300 -
2 [ B3] CPU 32
3 =
4
5
6
7 o
4 n 3
B CPU 3152 PN/DP
:IZI W N -0 BESY H5-2EG10-04B0 =
Slot todule Order number Firrnware Pl address laddr.. | O.. | C.. I N B BES 315-2EH13-04R0
1 N =0 EES7 315-2FH14-04R0
2
3
1 ®-_] CPU 35F-2DP
5 -] CPU MEF-2PN/DP
[ -3 CPU B
7 -1 CPU 316-2DF
] -1 CPU 3172
g F-0 CPU 317-2 PN/DP
10 w1 CPU 317F-2
7 -7 CFU 317F-2 PI/DP 2
BEST 315-2EH14-04B0 - ¢
384 KB work memory; 0.05ms1000 instructions; -
PROFIMET connection; 57 Communication [loadable
FBs/FCs|; PROFIMET 10-Controller; suppoits RT/RT;
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.
Flgure 9-7: Properties - Ethernet interface PN-10 (R0/52.2) @
Properties .
. General  Parameters
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:
Address:
Subnet:
— not networked — New
Delete
s | _ret
9-6 D301173 0713 - BL20- Ethernet multiprotocol gateway
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Figure 9-8:
Add new
Ethernet subnet

Properties - Mew subnet Industrial Ethernet @
General |
Name:
57 subnet |D: 0061 - |DDOF
Project path: |
Storage location
of the project: |C:\F‘mgmm Files (xB6)"Siemens"Step s 7prof\BL20_E_G
Author: |
Date created: 02/12/2013 11:43:43 AM
Last modified: 02/12/2013 11:43:43 AM
Comment: A
s | oo

D301173 0713 - BL20- Ethernet multiprotocol gateway
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Application example: BL20-E-GW-EN with PROFINET® (S7)

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

Figure 9-9: @l HW Config - [SIMATIC 300(1] (Canfiguration] -- BL20_E_GW_EN] =2 =R

Add netWOI’k E“] Station Edit Insert PLC View Options Window Help — [ =
node D&e-% &S s o |23 28 (w2

B a1xl

| | Suchen: | ﬁ!|ﬁi|

Ethemet(1): PROFINET-10-System (100} 35 —

hi Profile |Slandard j

=0 UR @ -8 PROFIBUS DP
7 A i A% PROFIBUSFA
2 CPU 3152 PN/DP 3 =8 PROFINET 10 _
X7 MELDP 3 E[Z)tun:k-fge HD Additional Field Devices
X PNO =
X2PIR Port 1 m =+ TURCK
X2P2R Port 7 -] BL20
z i =3 FGEN
B FGEN-IM16-4001
& FGENIM1E500T
@ FGEN-OKMSE-4001
g8 FEEN-OMas5001
a m ' E-1 Gateway
B0 HMI
:I:l 13) turck-fgen-30 w2 10
-2 Metwork Components
Slat .| Order number | addiess () addiess Diagnostic address Comment J E-7 Sensars
& fuyck EEZSAZT SOEE {20 Switching devices
RO Wit ST E-F SIMATIC 200
M A AR G- SIMATIC 400
Ak ML ST B SIMATIC PC Based Contol 300400
2f AEE, L L - J8, SIMATIC PC Station
6825421 (£
TURCK =
PROFINET 10 Block module in IFE7; 24¥DC,
1BIn- and Outputs 24 Bxkd12; =

Press F1 to get Help.
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Adding a BL20-gateway and configuring the BL20-station

Now, the BL20-gateway is selected from the Hardware Catalog and added to the configuration
BL20-E-GW-EN
- Device name: not assigned, yet
- IP-address: not assigned, yet

1 Select the gateway under "PROFINET IO — Additional Field Devices— 1/0 — TURCK — BL20"and
add it to the Ethernet-network.

Figure 9-10:

S gl BL20 @ HW Konfig - [SIMATIC 300(L) (Kenfiguration) -- BL20_E_GW_EN] =n| Wl <
elect E“] Station Bearbeiten Einfiigen Zielsystem Ansicht Extras Fenster Hilfe 3
atewa - o )

9 y DSE8 & TN S

m b=l
=(0) UR 3 : .
1 Elemet(1): PROFINETI0-System (100) | =| | Suchen | L
2 CPU 3152 PN/I|_ T T Prafit  |Standard ~|
3 (2) turckfge (4) turck-blz
- b L @ 1 PROFIBUSDP "
2= 107 — — ¥ ks
X2P2R FPort 2 E{'I}S[ .-
3 S ﬂ B3 turck-fge
m ED Metwork Components
. {20 SCALANCE w700
{1 Schalgerate
- {1 Sensors L
« i ’ =] Weitere FELDGERATE i
=0 110
B0 =3 TURCK.
| 3 ckbzoe 2@ o0
Steckplatz Baugruppe Bestellnummer E-Adresse - E BL20-E-GW-EN
4 = ferek - ~ - &nalog Ausgang
) 1 i Wi -] &nalog Eingang
K77 Pt 7T T -0 Digitsl Ausgang
NTAE it - B A |5 -{2] Digital Eingang
1 - Lesrplatz
2 -2 Technologie
3 -2 Wersorgung
2 - BLZDE-GWPN
5 - FGEN
5 E-El SIMATIC 300
7 @l SIMATIC 400 S
g 5827329 A
5 TURCK. 5| ==
il Modulares Feldbus 10-System in P20 =
10 GSDMLVZ25TURCK-BLZOE-GW-EN- -
Driicken Sie F1, um Hilfe zu erhalten. And
2 Adouble-click on the gateway-symbol opens the dialog "Properties TURCK".
9-9
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Application example: BL20-E-GW-EN with PROFINET® (S7)

3 Enter the gateway’s device name in this dialog.

Figure 9-11:

Dg I Properties - turck-bl20-e @
1410g:

Properties General | ertficaton |

TURCK Short description: turck-bl20-e

Modular Fieldbus 10-System in IP20 -

Order No./ firmware: 6827329/ 5W V1.1
Family: TURCK

Device name: furck-bi20-e-1]

GSDfie: GSDML-V2.25- TURCK-BL20-E-GW-EN-20121220-010100:mi

[ERT

Mode in PROFINET 10 System

Device number: |4 j |PF{O FINET-I0-System (100)

IP address: 192.168.1.11 Ethemet...

Iv Assign IP address via 10 controller

Comment:

coct_|_ree

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.

9-10 D301173 0713 - BL20- Ethernet multiprotocol gateway



Application example

9.1 .7

Configuring the BL20-station

After the assignment of the device name, the /0 modules, which are connected to the BL20 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.

TURCEK

Industrial
Automation

Figure 9-12:
Add I/0O-
modules to the
station

Add a station

& HW Config - [SIMATIC 300(1) (Cor

nfiguration) -- BL20_E_GW_EN]

Station  Edit  Insert Pl View Options Window Hel
Bl steti Edit | PLC ¥ Opti Wind, Help

Press F1 to get Help.

DEE-B 8 & i oo | 10| %2 [ w2
Ethemet(1): PROFINET-I0-System (100) [
hi hi
=3(0) UR B2 turck fge E(‘i)turckbli
w : o
2 CPU 3152 PN/DP 1 m
X7 MPIOFP i Ems[
X2 PG &) turckfge
X2PiR Port T s
xerzr[[f Pz (CREH]
E) -
] 1
ﬂﬂ ) wick-bi20-e
Slat Madule Order number | addiess | O address | Diagnostic addiess: Camment
g ferck-hiife EEAFARG A8
A IR ST
A7 i S L
td Pt 5 AHE SHE 5
1 BL20-2DI-24DC-P B327003 3
2 BL20-4DI-244DC-P B327012 4
3 BL20-14)-U[-10/0..+10%D~E827019 256...257
4 BL20-241-Thermo-PI B327020 258...261
B BL20-2D0-24¥DC-0.54P |B827024 8
5 ] :
7
8
g
10 =

[F=5 EEE 5
= || *
Bl
Suchen ‘ it i
Profie | Standard -
E_] Additional Field Devices -
= 140
B3 TURCK
=1 BL20
B BLAEGWEN
#-{7 analoginput
{23 analog output
D digital input
B digital output
-4 BL20-1ED0-24¥DC-054P
BL20-2D0-120/23VAC0 58 |F
BL20-200-24YDC-0.54-N
BL20-200-24vDC-0.54-P
BL20-2D0-24vDC-25P

[ FGEN
B Gateway

-0 HMI

- 170

- empty slat
[0 power

B technology
g BL2DEGW-PN

EL20-2D0-R-CO
EL20-2D0-R-MC
EL20-2D0-R-NO
BL20-32D0-24VDC-0.54F
EL20-4D0-24vDC-0.54-F
EL. EDO
BL

P

GB27226

BL20-E-8D0-24VDLC-0.58-F
GEDMLYZ 28-TURCK-BL20-E -G

-EM-201 212200101 00.0ml -

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

If changes in the configuration of a node are made after the download of the
configuration and the starting of the PLC, PROFINET® requires a reset fo the respective

device.

This can be done following different ways:

Hardware reset:
— F_RESET at the gateway (see also F_Reset (Reset to factory setting) (page 3-22)

Softwa

re reset:

- HW Config: "PLC — Ethernet —Edit Ethernet Node...—» Browse", select a node and
execute the reset in the dialog box "Edit Ethernet Node..." via "Reset".
— other PROFINET®-tool (PST-tool from Siemens, etc.)

D301173 0713 - BL20- Ethernet multiprotocol gateway



Application example: BL20-E-GW-EN with PROFINET® (S7)

9.1.8 Scanning the network for PROFINET® nodes

The Simatic hardware configuration offers the possibility to browse the PROFINET® network using a

broadcast command in order to find active PROFINET® nodes. The active nodes are identified via their

MAC address.

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

Figure 9-13:

g . Th HW Config - [SIMATIC 300(1) (Configuration) -- BL20_E_GW_EN] (=N =R
Conflgure @) Station Edit Insert View Options Window Help = =S
Ethernet node D@8 B &  Downod. carleL

Upload... " alxl
Download Module Identification... FINET-O-System (100) =/ | Suchen: | | o
Upload Medule Identifi PG...
pload Module Identification to = Profle |5tandard j
Faulty Modules... - n n
. @ B Additional Field Devices -
Module Information Ctrl+D El=
= TURCK.
Operating Mode... Ctrl+I (3 turckfge -7 BL20
Clear/Reset... & E BLIDE-GWEN
X m [ analog input
Set Time of Day... D analog oulput
Monitor/Modify -0 digital input
E-C2 digital output
Update Firmware... [ BL201EDO-24¥DC-0 5P
--[§ BL20-2D0-120/230vAC-0 5 E
Save Device Name to Memory Card... --[d BL20-2D0-244DC-0 5N
[ eLe0200-24vDC054P
a i Ethernet 3 Edit Ethernet Mode [ BL20200-24vDC-24P
" § . [ eLeoop0-RLO
PROFIBUS » Verify Device Name...
] @ uckbizne st Dediee - BLAOZD0ANL
Save Service Data... Assign Device Hame.. ~| BL2D-2DO-AND
Slot| [[§ Modue y - - - Caldes | Commernl | [ BLabaIDO20DC 08P
T — R ——— - Jemoancone
Edit Ethernet Node / (=] #P
Ethemet node
Modes accessible online
Set |P configuration S
@+ |ze P parameters
m -
|Pad Browse Networwés @ Chy
Sub Start | | IP address MAC address Device type | Mame Subnet maszk,
192.168.1.103 00-0E-8C-DE-4E-.. SCALANCE.. scalance-x202-2p.. ----
192.168.1.3 00-0E-8C-B2-AC-43  57-300 priio
192.168.1.5 I TURCK. turck-fgen-90
~ on 0.0.0.0
[¥ Fast search 19216816 turck-fgen-107
Iden -
i+
Clie
Aszsign
Devid % MAC address: 00-07-45-80-00-01
Resst Cancel Help
[
Lloze 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 and
their device name.
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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".

Device name assignment BL20-gateway

If necessary, the deivce name can now be changed to the needs of the application.

In this example, the following name is assigned to the BL20-gateway:

Device name:  turck-bl20-e-1

Industrial
Automation

Figure 9-14: Edit Ethernet Node
Adaptation of

Ethernet node
the Ethernet
node configura- MAC address:
tion

Set |P configuration

@+ |ze P parameters

1P address:

Subnet maszk:

|dentified by
o

Modes accessible online

00-07-46-30-00-01 Browse...

Gateway

+ Do not use router

" Use router

" Obtain IP address from a DHCP server

i i

Client ID: [

Aszszign device name

Device name:

Fieset to factory settings

Lloze

| ol |

Beset
Help

Note
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 9-11: Dialog: Properties TURCK).

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

D301173 0713 - BL20- Ethernet multiprotocol gateway
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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 BL20-gateway (page 9-13) 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 9-15)).

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 9-15:
Settings of the
PROFINET®-
controller

Properties - PN-I0 (R0/52.2) (=23
Media Redundancy | Time-of-Day Synchronization | Options |
General | Addresses ] PROFINET |-Device | Synchronization |
Short description: PN-IO
Device name: |m

[ Use different method to obtain device name

Iv¥ 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' port interconnections configured in the topology
definition.
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Configuring the neighborhood detection

TURCEK

Industrial
Automation

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 9-16).

Partner-port definition via port-configuration.

Selection of the port at the neighboring device to which this port is physically connected.

Figure 9-16:
Partner-port
definition
(Example)

2R HW Config - [SIMATIC 300(1) {Configuration) - BL20_E_GW_EN] ===
E’h Station Edit Inset PLC View Options Window Help
DB 8 & din alin | [ | 28 w2
o ol
Properties - PN-IO - Port 1 - RI45 (X1 P1) =] it m
General | Addresses  Topology |Options | j
=(0) UR
1 Port Interconnection ices -
2 CPU 3152 PN/T) Local part: [SIMATIC 300(1)(d) turck-bl20-e-1\Port 1 - RJ45 (X1 P1)
Xi MPLDP.
Xz PNSO Medium: Local port: (Copper Partner port F==
X2PIR Port 1 . 2LEGWEN
X2P2R Fort 2 Gz [Copper = analog input
3 analog output
Partners digital input
digital output
Fartner port [ Ay partner =l -[§ BL20-16D0-24vDC05AP
:'wp:tr!ner ot BL20-2D0120/230VAC 06, |5
(©Mating partner por B - | |
SIMATIC 300{1)\PN-I0 (CPU 315-2 PN/DP}\Port 1{R0/S2/X2 P1 R) BLAV2D0-244DE-DEAN
SIMATIC 300{]\PN-I0 (CPU 315-2 PN/DPJ\Port 2 (R0/52/2 P2 R} BL20-200-24/DC-0.54F
4 i SIMATIC 300(1)4(1) SCALANCE-X202-2PIRT\Port 1 - RJ45 (X1 P1) BL20-200-24v0C-26-F
SIMATIC 300(1)4(1) SCALANCE-X202-2PIRT\Port 2 - RJ45 (X1 P2) BL20-200-A-CO
SIMATIC 300(1)M(1) SCALANCE-X202-2PIRT\Port 3 - POF (X1 P3) BLZ0-200-R-HC
:l:l 14) turck-bl20-e-1 SIMATIC 300(1)M1) SCALANCE-X202-2P|RT\Port 4 - POF (X1 P4) BL20-2D0-F-H0
SIMATIC 300(1)M(2) turck-fgen-107\Port 1 (X1 P1} eUH-
Slat Module 0 SIMATIC 300(1)M(2) turck-fgen-107\Port 2 (X1 P2 BL20-32D0-24VDLAL 5P
Ar Y] = BL20-400-24VDC-0.54-P
BL20-E-1600-24VDC-0 54-P
Data BL20-E-8D0-24VDC-05A P
= o < 100m empty slot
1 BL20-201-24vDC-P B8 — povier
2_|[{ BLeoaDi-2avDCP 68 = 0.60 technaloay
3 [[§ BL207AFU[0/0.+TIVD-J6E 20E-Gl/-FH
4 BL20-241-ThemoFl 68
5 BL20-200-24VDC-0EAF [B8: Cancel Hel
P
[3 BL20-E-8D0-24VDC-0.54-ABE: 4 i
7 Ty
] 6827226 Pl ¥
3 TURCK. 2
BL20-E-8D0-24VDC-0.54-P
10 T ||GSDMLY2 25-TURCK-BL20-E-GW-EN-20121220-01 0100 4ml -
Slot is occupied, module is too wide, or the functionality of the inserted module is not transferable to the new module. 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.

Flgur e9-17: @ HW Config - [SIMATIC 300(1) (Configuration) -- BL20_E_GW_EN] = =]
PROFINET® Wl station Insert PLC View Options Window Help NED
. O o= 2. Copy Ctrl+C
TopO/Ogy Edltor | Paste Ctrl+W P &
Insert Redundant 3
A Example:copper N Ethemat(1): PROFINET-I0-System (100) = | Suchen | ) én
- hi hd :
3 Profile  |[Standard =
port =0 UR . e =2 turckos B 4 turck bz Brofile [ Standar =
B fiber optic port 7 =+ Additianal Field Devices B
plic p 3 Select All Chrl+A R =3 110
C Example: cop- X7 s: L TURCK
X GoTo 3 @ ks =) C| BL20
per- il B BLEDEGWEN
X2PIR Symbols... &
H X2P2H m l analog input
connection 3 Master System 4 £ analog output
PROFINETIO 3 PROFINET IO System... v {0 dighal input
=+ digital output
i ' Domain Management... - [§ BL20-16D0-24vDC-0.58F
Object Properties... Alt+Retum Topology.. - Booap0qzvACOSS (B
Open Object With... Ctrl+Alts - (4 BL20-200-24vDC-05AN
Access Isochronous Mode - P ~[§ BL20-2D0-244DC05AF
. Change Access Pl 3 - [§ BL20-2D0-24VDC-28F

'3 Topology Editor ‘, [=3a)

Table V"E"i ‘ Graphic iew | IJﬂIine/unhns compatison
Interconnection table Selection range
e ¥ Show station name Fiter: | Show all parts j Filter: |Show all ports j
;— '3 Topolagy Editor ==
3 5
T Table view Braphic view | Oifiine/oniine comparison
3|
3 Miriture View
7] [SIMATIC 300(1) wrck-fgen-107 =
8 PRIGCRL 3152 H
3 PHIDF] A
70 L L ] []
Edit topol hg
[SCALANCE-X202-2P

ﬂ e
H B EE
m Passive Companents
] ] ¥ SCALANCE X100 ~
|

[~ SCALANCE W
[~ medium converter

[ PC Modules

[+ Standard [E -

[urck-fgen-90

Move picture mode deactivated Help
Online Object Prapetties. .. Dptions... Erint..

Cancel Help
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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 9-18:
®
PROFINET . Table viewl Graphic view  Offine/online comparisan
Topology Editor
. . Configured topology [offline] Detected topology [anling)
Offline/ online
Comparison Filter: IShow all devices LI
Object name | Partner port | Cable data

[~ PN-ID(CPU 315-2 PN/DP)
=l S H202-2

=1~ turck-fgen-107

Port 1 (31 P1)
[~ turck-fgen-90
]l T ] E‘ Bizsign Apply E=pat... Dptians... |
Cancel | Help
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9.2 Diagnostics with Step 7

9.2.1 Diagnostic messages in the hardware configuration

The BL20 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 9-19: P& Module Information - turck-bl20-e |—':' I'® |£|

Diagnostics Path: [BL20_E_GW_EN\SIMATIC 300(T)\CPU 315  Operating mode of the CPU:  <§> RUN
Status: #34 Emor

A channel-specific

Network Connection |  Statistics | Identfication |
module General 10 Device Diagnostics | Commurication Diagnostics | Interface |
diagnostics

10 controller: priio
B manufacturer Manufacturer's description  Hans Turck GmbH & Co KG Device |D: 164 7001

specific help
Hex. Format..
texts Standard diagnostics:

Channel-specific diagnostics:
Slot Channel ... | Emor
3 1] High limit violated
4 0 Wire break A

Help on selected diagnostic row: Display

= Help on Channel-specific Diagriostics @

— Diagnostic row:
High limit violated /

Help:

Cause: Measured value exceeds measuring range/limit value.

Femedy: Tune module - check sensor/actuator.

Cloze
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Figure 9-20:
Diagnostic
message

A slot-no.

B subslot-no.

C error code

D plaint text diag-
nostic message

10 Device Diagnostics in Hexadecimal Format

10 device vendor and channel-specific diagnostics (hexadecimal):

0000 001000 1C 07 07 00 00 00 00 00 00 50 07 &0 00
0010 08 00 80 (02 80 00 08 00[30 ]S040 00 00 00
0020 0010001601 01 00 00 00 0d 03 0001 5000
0030 08 00 80 00 00 00 28 05 007 0010 00 1C 01 01
0040 : 0000 00 00 00 04 00 01 80 00 03 00 80 00 00 00
0050 26 06 00 05 00 01 28 05 00 06

Structured Display:

[H-Diagnostics <1>
Diagnostics <2»
=8 Diagnostics <3

Header
Rddress
E‘--Diag‘nnstic type: Channel diagnostics
TSIz 8000
E--C:hannel diagnostics <1>
.\ ChannelNumber: 0000

ChannelProperties: Z80&

ChannelErrorType: 0006 - Wire break

Channel diagnostics <Z»

Cloze | Frint... |

Help
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10.1 Module arrangement

10.1.1 Random module arrangement
The arrangement of the I/0-modules within a BL20 station can basically be chosen at will.

Nevertheless, it can be useful with some applications to group certain modules together.

Note

ﬂ A mixed usage of gateways of the BL20 ECO and the BL20 standard product line and I/O
modaules of both product lines (base modules with tension clamp terminals) is possible
without any problems.

Figure 10-1: 1
Example of a
stationstructure
with ECO
gateway (here
for CANopen),
ECO and stan-
dard /0O
modules

Note
ﬂ Next to the gateway, only base modules with tension clamp terminals and ECO-modules can
be used.

Base modules with screw terminals can only be used, if a power supply module (BR or PF) with
screw terminals was set before.

10.1.2 Complete planning

The planning of a BL20 station should be thorough to avoid faults and increase operating reliability.

Attention
If there are more than two empty slots next to one another, the communication is interrupted
to all following BL20 modules.

The power to BL20 systems is supplied from a common external source. This avoids the occurrence of
potential compensating currents within the BL20 station.
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10.1.3 Maximum system extension

The maximum number of modules connected to the gateway BL20-E-GW-EN depends on the
following:

The station extension may not exceed the maximum number of 32 modules.

Die maximum number of 192 communications bytes, which are transferred via the module bus
from the gateway to the modules may not be exceeded (see below Table 10-1: Communication
bytes and nominal current consumption of the BL20-modules).

If the maximum sum of the modules’ nominal current consumptions (see below Table 10-1:
Communication bytes and nominal current consumption of the BL20-modules) right to the
gateway (max. sum X |,,; = 400 mA\) is reached, a Bus Refreshing module has to be used in order to
provide the module bus voltage.

To the right of the Bus Refreshing module, the sum of the modules’ current consumptions can
amountto 1,5 A.

Attention
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 when the user activates the command "Verify station".

For the calculation of the maximum system extension, the following table contains an overview about
the modules’ nominal current consumptions.

Table 10-1: Module Communication bytes Nominal current
Communica- (on the module bus) consumption at the
tion bytes and module bus

nominal current
consumption of

the BL20-

modules
BL20-PF-24VDC-D 2 28 mA
BL20-PF-120/230VAC-D 2 25 mA
BL20-2DI-24VDC-P 1 28 mA
BL20-2DI-24VDC-N 1 28 mA
BL20-2DI-120/230VAC 1 28 mA
BL20-4DI-24VDC-P 1 29 mA
BL20-4DI-24VDC-N 1 28 mA
BL20-4DI-NAMUR 5 40 mA
BL20-E-8DI-24VDC-P 1 15 mA
BL20-E-16DI-24VDC-P 2 15 mA
BL20-16DI-24VDC-P 2 45 mA
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Table 10-1:
Communica-
tion bytes and
nominal current
consumption of
the BL20-
modules

10-4

Module

Communication bytes Nominal current
(on the module bus) consumption at the
module bus

BL20-32DI-24VDC-P 4 30 mA
BL20-1AI-1(0/4...20MA) 3 41 mA
BL20-2AI-1(0/4...20MA) 5 35mA
BL20-1AI-U(-10/0...+10VDC) 3 41 mA
BL20-2AI-U(-10/0...+10VDC) 5 35mA
BL20-2AI-PT/NI-2/3 5 45 mA
BL20-2AI-THERMO-PI 5 45 mA
BL20-4AI-U/I 9 30mA
BL20-E-8AI-U/I-4AI-PT/NI 9 50 mA
BL20-2D0O-24VDC-0.5A-P 2 32mA
BL20-2D0O-24VDC-0.5A-N 2 32mA
BL20-2D0O-24VDC-2A-P 2 33 mA
BL20-2D0O-120/230VAC-0.5A 2 35mA
BL20-4D0O-24VDC-0.5A-P 2 30mA
BL20-E-8D0O-24VDC-0.5A-P 2 15 mA
BL20-E-16D0O-24VDC-0.5A-P 2 25 mA
BL20-16D0O-24VDC-0.5A-P 3 120 mA
BL20-32D0O-24VDC-0.5A-P 5 30 mA
BL20-1AO-1(0/4...20MA) 4 39mA
BL20-2A0-1(0/4...20MA) 7 40 mA
BL20-2A0-U(-10/0...+10VDC) 7 43 mA
BL20-E-4A0-U/I 9 50 mA
BL20-2DO-R-NC 1 28 mA
BL20-2DO-R-NO 1 28 mA
BL20-2DO-R-CO 1 28 mA
BL20-E-2CNT/2PWM 9 30mA
BL20-1RS232 9 140 mA
BL20-1RS485/422 9 60 mA
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Table 10-1: Module Communication bytes Nominal current
Communica- (on the module bus) consumption at the
tion bytes and module bus

nominal current
consumption of

the BL20-

modules
BL20-1SSI 9 50 mA
BL20-2RFID-x 9 30 mA
BL20-E-1SWIRE 9 60 mA
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10.2 Power supply

10.2.1 Power supply to the gateway
The gateway BL20-E-GW-EN offers an integrated power supply (see also Power supply (page 3-14)).

10.2.2 Module bus refreshing (BL20-BR-24VDC-D)

The number of BL20 modules, which can be supplied via the internal module bus by the gateway or a
Bus Refreshing module depends on the modules’ nominal current consumptions at the module bus
Table 10-1: Communication bytes and nominal current consumption of the BL20-modules, page 10-3).

Attention

A The sum of the nominal current consumptions (seeTable 10-1: Communication bytes and
nominal current consumption of the BL20-modules, page 10-3) of the used BL20 modules
may not exceed 400 mA.
If a Bus Refreshing module is mounted, the sum of the current consumptions which follow the
Bus Refreshing module must not exceed 1,5 A.

Note

ﬂ The Bus Refreshing modules which are used in a station with BL20-E-GW-EC have to be
combined with the base modules BL20-P3T-SBB-B or BL20-P4T-SBBC-B (tension clamp) or
with the base modules BL20-P3S-SBB-B or BL20-P4S-SBBC-B (screw terminals).

With the system supply, it must be ensured that the same ground potential and ground connections
are used. Compensating currents flow via the module bus if different ground potentials or ground
connections are used, which can lead to the destruction of the Bus Refreshing module.

All Bus Refreshing modules are connected to one another via the same ground potential.
The power to the module bus is supplied via the connections 11 and 21 on the base module.

If the power supply from the module bus is not guaranteed, the software I/O-ASSISTANT 3 (FDT/DTM)
generates an error message if the user activates the DTM "Additional functions — Verify station".
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10.2.3 Creating potential groups
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.

Note
ﬂ The system can be supplied with power independent of the potential group formation.

When using a digital input module for 120/230 V AC, it should be ensured that a potential group is
created in conjunction with the Power Feeding module BL20-PF-120/230VAC-D.

Attention
It is not permitted to use modules with 24 V DC and 120/230 V AC field supply in a joint
potential group.

10.2.4 C-rail (cross connection)

The C-rail runs through all base modules. The C-rail of the base modules for power distribution modules
is mechanically separated; thus potentially isolating the adjoining supply groups.

Access to the C-rail is possible with the help of base modules with a Cin their designation (for example,
BL20-S4T-SBCS). The corresponding connection level is indicated on these modules by a thick black
line. The black line is continuous on all I/O modules.

On power distribution modules, the black line is only above the connection 24. This makes clear that
the C-rail is separated from the adjoining potential group to its left.

Figure 10-2:
C-rail
(front view)

Figure 10-3:
C-rail
(side view)
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Warning
It is permitted to load the C-rail with a maximum of 24 V. Not 230 V!

The C-rail can be used as required by the application, for example, as a protective earth (PE). In this case,
the PE connection of each power distribution module must be connected to the mounting rail via an
additional PE terminal, which is available as an accessory.

The C-rail is not interrupted by the modules of the BL20-ECO-products. It is connected through the
modules’ connection level. But, an access to the C-rail is not possible.

Note
ﬂ Forinformation about introducing a BL20 station into a ground reference system, please read

chapter 10.
Figure 10-4: PF 2DoBDI 2D0O2DI PF 2DO 2DI 2DO 2Dl
i _rai ECO
Using the C 'I’GI/
as a protective [ ]
earth e
[ros
i
PE ]
.
’ of on
TS
.
g§§ 21 11 21 11 21| 11 2111 21
é%é 22112 2212 2212 2212 22
gg 231312313 23 1323 13 23
< C-rail (PE)
2 14774
L
BBC SBC SBBC SBC SBB
|
C-rails can be used for a common voltage supply (24 V DC) when relay modules are planned. To
accomplish this, the load voltage is connected to a Power Feeding module with the BL20-P4x-SBBC
base module. All the following relay modules are then supplied with power via the C-rail.
Attention
When relay modules are planned and the C-rail is used fora common voltage supply, a further
power distribution module must be used for the potential isolation to the following modules.
The C-rail can only again be used as a PE following potential isolation.
10-8
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Figure 10-5:
Using the C-rail
as protective I ]
earth and for Qew
the power
supply with
relay modules

PE

5@ e
6@ o

8 DI
PF 2DOgco 2DO2DI PF NO NC NO NC

22012822 12 22 12 2212 2212 22

3@ o
\ JBBC SBC ' 0 SBC SBB SBBC SBCS SBCS SBCS SBCS

TS

Cross-connecting relay module roots is achieved by the use of jumpers. The corresponding wiring
diagram including the jumpers can be found the manuals for BL20 I/0 modules (German: D300716,

English: D300717).

10.2.5 Direct wiring of relay modules

As well as the options mentioned above, relay modules can be wired directly. In this case, base modules
without C-rail connections should be chosen to guarantee the potential isolation to the adjoining

modules.

D301173 0713 - BL20- Ethernet multiprotocol gateway
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10.3 Protecting the service interface on the gateway

During operation, the label protecting the service interface and the DIP-switches must remain in place
due to EMC and ESD requirements.

10.4 Plugging and pulling electronics modules

BL20 enables the pulling and plugging of electronics modules without having to disconnect the field
wiring. The BL20 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
If the field and system supplies remain connected when electronics modules are plugged or
pulled, short interruptions to the module bus communications can occur in the BL20 station.

This can lead to undefined statuses of individual inputs and outputs of different modules.

10.5 Extending an existing station

Attention
Please note that extensions to the station (mounting further modules) should be carried out
only when the station is in a voltage-free state.
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10.6 Firmware download

The firmware download to BL20-E-GW-EN (< VN 03-00) using the software I/O-ASSISTANT 3 (FDT/DTM)
can only be executed via Ethernet.

The download using the USB-interface is not supported.

More information is available in the program’s online help.

Attention

A - The station should be disconnected from the fieldbus when downloading.
- Firmware must be downloaded by authorized personnel only.
- The field level must be isolated.

D301173 0713 - BL20- Ethernet multiprotocol gateway 10-11



Guidelines for station planning

10-12 D301173 0713 - BL20- Ethernet multiprotocol gateway



11 Guidelines for Electrical Installation

111

11.1.1
11.1.2

11.1.3
11.1.4

11.2
11.2.1

11.3

11.3.1
11.3.2
1133
1134
1135

11.5

11.5.1
11.5.2

General notes

TTUNnRCiK

Industrial
Automation

General

Cable routing

Transmission media

General

PE connection

Earth-free operation

Mounting rails

Shielding of cables

11-2
11-2
11-2
- Cable routing inside and outside of cabinets 11-2
- Cable routing outside buildings 11-3
Lightning protection 11-3
11-3
Potential relationships 114
11-4
Electromagnetic compatibility(EMC 11-5
Ensuring electromagnetic compatibility 11-5
Grounding of inactive metal components 11-5
11-5
11-5
11-6
11-7
Potential compensation 11-8
Switching inductive loads 11-8
Protection against Electrostatic Discharge (ESD) 11-8
11-1

D301173 0713 - BL20- Ethernet multiprotocol gateway



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
bundles. 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

11-2

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 > 60 V and < 400 V
unshielded cables for AC 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.

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

11.1.4 Transmission media

D301173 0713 -

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

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

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

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

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

11.2.1 General

The potential relationship of a Ethernet system realized with BL20 modules is characterized by the
following:

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 BL20 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 BL20 station with Ethernet gateway.

Figure 11-1: Service USB

Block diagram @

ofaBL20station U

with Module bus

PROFINET®- oPu

gateway

=

<H\H £

ogi

I

Eth1 - Eth? u U, I U, U U
Gateway Output Intput Bus Output Power  Output
Refreshing Feeding
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11.3 Electromagnetic compatibility(EMC

BL20 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 BL20 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
A The grounding must never - including cases of error - take on a dangerous touch potential.

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

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.PE connection
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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
surface area, and must be correctly earthed. Use corrosion-resistant mounting rails

Figure 11-2: = 200 mm { 7.87 inch B —
Mounting
i J ) J o
options N N
e
A TS35 L - % »
B mounting rail l 8 8 8 8 8 8 8 8 @
C mounting plate
A
N hS
N N
N N

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
suitable 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.

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

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

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

- the cable shield is not to be used as a bonding conductor.

The insulation of the shielded data-cable should be stripped and connected to the shield rail when the
system is used in stationary operation The connection and securing of the shield should be made using
metal shield clamps. The shield clamps must enclose the shielding braid and in so doing create a large
surface contact area. The shield rail must have a low impedance (for example, fixing points of 10 to 20
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.

Note
ﬂ A further possibility is a double-shielded cable (galvanically separated), whereby the
innermost shield is connected on one side and the outermost shield is connected on both

sides.
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11.5 Potential compensation

11.5.1

Potential differences can occur between installation components that are in separate areas if these

are fed by different supplies,

have double-sided conductor shields which are grounded on different installation components.

A potential-compensation cable must be routed to the potential compensation.

Warning
Never use the shield as a potential compensation.

A potential compensation cable must have the following characteristics:

Low impedance. In the case of compensation cables that are routed on both sides, the
compensation line impedance must be considerably smaller than that of the shield connection
(max. 10 % of shield connection impedance).

Should the length of the compensation cable be less than 200 m, then its cross-section must be at
least 16 mm? /0.025 inch?. If the cable length is greater than 200 m, then a cross-section of at least
25 mm?/0.039 inch? is required.

The compensation cable must be made of copper or zinc coated steel.

The compensation cable must be connected to the protective conductor over a large surface area
and must be protected against corrosion.

Compensation cables and data cables should be routed as close together as possible, meaning the
enclosed area should be kept as small as possible.

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)

11-8

Attention
Electronic modules and base modules are at risk from electrostatic discharge when

disassembled. Avoid touching the bus connections with bare fingers as this can lead to ESD
damage.
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12 BL20-Approvals for Zone 2/ Division 2

Note
ﬂ The Zone 2 - approval certificates for BL20 can be found in a separate manual for approvals
D301255 under www.turck.de.
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Appendix

13.1 Dataimage of the technology modules

13.1.1 1RS232/ 1RS485-module
Process input data

Process input data is data from the connected field device that is transmitted via the BLxX-TRSxxx-
module to the PLC. The BLxx-1RSxxx-module sends the data, received by the device, into a 128-byte
receive-buffer. The module then transmits the data segmented via the module bus and the gateway to
the PLC.

The transmission is realized in a 8-byte format which is structured as follows:
1 status byte is required to ensure trouble-free transmission of the data.
1 byte contains the diagnostics data.

6 bytes are used to contain the user data.

Figure 13-1:
Process input
data of

RSxxx modules

Byte || EBit7 |Bit6 | BitS | Bitd |Bit3 [Bit2 | Bit1 | BitD

otatus byte

STAT | TH_CNT_ACK Rx_CMNT RE_BYTE_CMT

Diagnostic data

Buf | Frame [ HndSh | Hw Prm
Crfl Err Err Failure | Err

reserved
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Table 13-1: Designation  Valu Description

Meaning of the e

data bits : - . : - -
(process input) BufOvfl; 0- Diagnostic information (correspond to the diagnostic information in the

FrameErr; 255 diagnosis telegram).

HndShErr; These diagnostics are always displayed and independent to the setting of the

HweFailure; parameter ,Diagnostics".

PrmErr

STAT 0-1 1: The communication with the data terminal equipment (DTE) is not
disturbed.

0: The communication with the data terminal equipment (DTE) is disturbed. A
diagnosis message is generated if the parameter "Diagnostics” is set to "0" =
release. The diagnostic data show the cause of the communication
disturbance.

The user has to set back this bit in the process output data by using STATRES.

TX_CNT_ACK 0-3  Thevalue TX_CNT_ACKis a copy of the value TX_CNT. The value TX_CNT was
transferred together with the last data segment of the process output data.
The value TX_CNT_ACK s a confirmation of successful acceptance of the data
segment using TX_CNT.

RX_CNT 0-3  This value is transferred together with every data segment. The RX_CNT
values are sequential: The RX_CNT values are sequential:
00->01->10->11->00...

(decimal: 0->1->2->3->0...)
Errors in this sequence show the loss of data segments.

RX_BYTE_CNT 0-7 Number of the valid bytes in this data segment.
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Process output data

Process output data are data which are sent from the PLC via the gateway and the BLxX-1RSxxx-
module to a connected field device.

The data received from the PLC are loaded into the 64-bit transmit-buffer in the BLxx-1RSxxx-module.

The transmission is realized in a 8-byte format which is structured as follows:

1 control byte is required to ensure trouble-free transmission of the data.

1 byte contains, signals to start the flushing of transmit- and receive buffer.

6 bytes are used to contain the user data.

Figure 13-2:
Process output 1
data of RSxxx- Data Image
modules
Process output data (PLC -> RSxxx)
Byte || Bit7 [Bit6 [Bit5 |Bit4 | Bit3d | Bit2 | Bit1 | Bit0
Controll byte
0
STATRES | RM_CNT_ACK TH_CHT TH_BYTE_CHT
Reszetting of transmit and receive buffer
1 d RXBUF [ T<BUF
FESEMVE FLUSH | FLUSH
2 data byte 0
3 data byte 1
4 data byte 2
5 data byte 3
3 data byte 4
7 data byte 5
Table 13-2: Designation Valu Description
Meaning of the e
data bits
(process output)
STATRES 0-1  This bit is set to reset the STAT bit in the process input data.
With the change from 1 to 0 the STAT bit is reset (from 0 to 1).
If this bit is 0, all changes in TX_BYTE_CNT, TX_CNT and RX_CNT_ACK
are ignored. The clearing of the receive and transmit buffer by RXBUF
FLUSH/TXBUF FLUSH is possible.
The value 1 or the transition from 0 to 1 disables the clearing of the
receive and transmit buffer by the RXBUF FLUSH/TXBUF FLUSH.
13-4 D301173 0713 - BL20- Ethernet multiprotocol gateway
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Table 13-2: Designation Valu Description
Meaning of the e
data bits
(process output)
RXBUF FLUSH 0-1 The RXBUF FLUSH bit is used for clearing the receive buffer.
If STATRES = 1:
A request with RXBUF FLUSH = 1 will be ignored.
If STATRES = 0:
RXBUF FLUSH = 1 will clear the receive buffer.
TXBUF FLUSH 0-1  The TXBUF FLUSH bit is used for clearing the transmit buffer.
If STATRES = 1:
A request with TXBUF FLUSH = 1 will be ignored.
If STATRES = 0:
TXBUF FLUSH = 1 will clear the receive buffer.
RX_CNT_ACK 0-3  The value RX_CNT_ACK s a copy of the value RX_CNT. The value

TX_CNT was transferred together with the last data segment of the
process output data.

RX_CNT_ACK has to be set analog to RX_CNT (in the status byte).
RX_CNT_ACK s an acknowledge for the successful transmission of the
data segment with RX_CNT. New data can now be received.

TX_CNT 0-3  This value is transferred together with every data segment. The
TX_CNT values are sequential: The TX_CNT values are sequential:
00->01->10->11->00...

(decimal: 0->1->2->3->0...)
Errors in this sequence show the loss of data segments.

TX_BYTE_CNT 0-7 Number of the valid bytes in this data segment.
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13.1.2 SSImodule
Process input data
The field input data is transferred from the connected field device to BL20-1SSI-module.
The process input data is the data that is transferred by the BL20-1SSI-module via a gateway to the PLC.
The transmission is realized in a 8-byte format which is structured as follows:

4 bytes are used for representing the data that was read from the register with the address stated at
REG_RD_ADR.

When necessary, 1 byte represents the register address of the read data and an acknowledgement
that the read operation was successful.

1 byte can be used to transfer status messages of the SSI encoder. This byte also contains an
acknowledgement that the write operation to the register was successful and indication of an active
write operation.

1 byte contains the results of comparison operations with the SSI encoder value.

1 byte contains messages concerning the communication status between the BL20-1SSI module
and the SSI encoder, as well as other results of comparison operations.

The following table describes the structure of the 8 x 8 bits of the process input data.
STS (or ERR) contains non-retentive status information, i.e. the bit concerned indicates the actual status.

FLAG describes a retentive flag that is set in the event of a particular event. The bit concerned retains
the value until it is reset.
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Figure 13-3:
Process input
data of the SSI- Data Image
module
Process input data (SSI -> PLC)
Byte || Bit7 |Bit6 |Bit5 [Bit 4| EBit3 | Bit2 | Bit1 | Bit0
Diagnostic data
0 sTS ERR sTS | sTS ERR =51
STOP i i P&RS | UFLwy | OFLW | s8I Dla
Status message
1 g7 | =12 | REL [FL&g | =TS | REL | FLaG | =TS
Up D ChP2 | cMP2 | CMP2Z | CWP1 | CWP1 | ChP2
FEG WR[REG W 55 =5 =5 =5
2 ACEPT | AKN = = 5753 | sTsS2 | S7181 | STSD
3 REE?O';[T’ % REG RD ADR (MSE to LSE)
4 data byte 0
5 data byte 1
§ data byte 2
7 data byte 3
Meaning of the data bits (process input)
Table 13-3: Designation Value Description
Meaning of the
data bits
(process input)
REG_RD_DATA 0... Content of the register to be read if REG_RD_ABORT=0.
2321 If REG_RD_ABORT =1, then REG_RD_DATA=0.
REG_RD_ABORT 0 The reading of the register defined in REG_RD_ADR has been
accepted and executed. The content of the register can be found in
the user data (REG_RD_DATA, byte 0-3).
1 Reading of the register defined in REG_RD_ADR has not been
accepted. The user data range (REG_RD_DATA Bytes 0-3) is zero.
REG_RD_ADR 0...63  Address of the register to be read. If the read operation is successful
(REG_RD_ABORT = 0), the user data is located in REG_RD_DATA of
the process input data (bytes 0 to 3).
REG_WR_ACEPT 0 Writing the user data from the process output to the register

D301173 0713 - BL20- Ethernet multiprotocol gateway

addressed with REG_WR_ADR in the process output could not be
done.

Writing the user data from the process output to the register
addressed with REG_WR_ADR in the process output was successful.
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Table 13-3: Designation Value Description
Meaning of the
data bits
(process input)
REG_WR_AKN 0 No modification of the data in the register bank by process output,
i.e.REG_WR=0.
A write job would be accepted with the next telegram of process
output data.
(handshake for data transmission to the register.)
1 A modification of the register contents by a process output was
initiated, which means REG_WR =1.
A write job would not be accepted with the next telegram of process
output data.
SSI_STS3 0 These four bits transfer the status bits of the SSI encoder with the
status messages of the SSI module. With some SSI encoders, the
L status bits are transferred together with the position value.
SSI_STS2 0
1
SSI_STS1 0
1
SSI_STSO 0
1
STS_UP (LED UP) 0 The SSI encoder values are decremented or the values are constant.
1 The SSl encoder values are incremented.
STS_DN 0 The SSl encoder values are incremented or the values are constant.
(LED DN)
1 The SSl encoder values are decremented.
REL_CMP2 0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) < (REG_CMP2)
1 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) > (REG_CMP2)
FLAG_CMP2 0 Default status, i.e. the register contents have not yet matched

(REG_SSI_POS) = (REG_CMP2) since the last reset.

The contents of the registers match (REG_SSI_POS) = (REG_CMP2).
This marker must be reset with CLR_CMP1 =1 in the process output
data.

13-8
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Table 13-3: Designation
Meaning of the

data bits

(process input)

Value Description

STS_CMP2

0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) # (REG_CMP1)

1 A comparison of the register contents has produced the following
result:
(REG_ SSI_POS) = (REG_CMP2)

REL_CMP1

0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) < (REG_CMP1)

1 A comparison of the register contents has produced the following
result:
(REG_ SSI_POS) > (REG_CMP1)

FLAG_CMP1

0 Default status, i.e. the register contents have not yet matched
(REG_SSI_POS) = (REG_CMP1) since the last reset.

1 The contents of the registers match (REG_SSI_POS) = (REG_CMP1).
This marker must be reset with CLR_CMP1 =1 in the process output
data.

STS_CMP1

0 A comparison of the register contents has produced the following
result:
(REG_SSI_POS) # (REG_CMP1)

1 A comparison of the register contents has produced the following
result:
(REG_ SSI_POS) = (REG_CMP1)

STS_STOP

0 The SSl encoder is read cyclically.

1 Communication with the SSI encoder is stopped as STOP =1
(process output) or
ERR_PARA=1.

ERR_PARA

0 The parameter set of the module has been accepted.

1 Operation of the module is not possible with the present parameter
set.

STS_UFLW

0 A comparison of the register contents has produced the following
result: (REG_SSI_POS) > (REG_LOWER_LIMIT)

1 A comparison of the register contents has produced the following
result: (REG_SSI_POS) < (REG_LOWER_LIMIT)

STS_OFLW

0 A comparison of the register contents has produced the following
result: (REG_SSI_POS) < (REG_UPPER_LIMIT)

1 A comparison of the register contents has produced the following
result: (REG_SSI_POS) > (REG_UPPER_LIMIT)
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Table 13-3: Designation Value Description
Meaning of the
data bits
(process input)
ERR_SSI 0 SSl encoder signal present.
1 SSl encoder signal faulty. (e.g. due to a cable break).
SSI_DIAG 0 No enabled status signal is active (SSI_STSx = 0).
1 At least one enabled status signal is active (SSI_STSx = 1)
13-10 D301173 0713 - BL20- Ethernet multiprotocol gateway



Data image of the technology modules

TURCiK

Industrial
Automation

Process output data
Field output data is output from an BL20-1SSI-module to a field device.

The process output data is the data that is transferred by the PLC via a gateway to the BL20-1SSI
module.

The transmission is realized in a 8-byte format which is structured as follows:
1 byte contains a Stop bit for interrupting communication with the encoder.
1 byte is used for controlling the comparison operations.

1 byte contains the register address of the data to be written to bytes 0 to 3 of this telegram and a
write request.

1 byte contains the register address for the data that is to be read with the next response telegram.

4 bytes are used for representing the data that is to be written to the register with the address
specified at REG_WR_DATA.

Figure 13-4:
Process output
data of the SSI-
module

Data image

Process output data (PLC -> SSI)

Eyte |[Bit7 | Bit6 | BitS | Bitd |Eit3 |Bit2 | Bit1 | Bit0
Control data
0
STOP X X % % % % %
1 * * * c(r:-ALEz cEnrgz # ccr-,|1_§1 me
2 Rﬁg % REG WWR ADR
3 % ® REG RD &DR
4 data byte O
5 data byte 1
& data byte 2
7 data byte 3
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Meaning of the data bits (process output)

Table 13-4: Designation Value Description
Meaning of the

data bits

(process output)

REG_WR_DATA 0...2%-1  Value which has to be written to the register with the address
REG_WR_ADR.

REG_RD_ADR 0...63 Address of the register which has to be read. If the reading was
successful (REG_RD_ABORT = 0), the user data can be found in
REG_RD_DATA in the status interface (bytes 4-7).

REG_WR 0 Default status, i.e. there is no request to overwrite the content of the
register with the address stated at REG_WR_ADR with
REG_WR_DATA. Bit REG_WR_AKN is reset (0) if necessary.

1 Request to overwrite the content of the register with address
REG_WR_ADR with REG_WR_DATA.

REG_WR_ADR 0...63 Address of the register, which has to be written with
REG_WR_DATA.
CLR_CMP2 0 Default status, i.e. no reset of FLAG_CMP2 active.
1 Reset of FLAG_CMP2 active.
EN_CMP2 0 Default status, i.e. the data bits REL_CMP2, STS_CMP2 and

FLAG_CMP2 always have the value 0, irrespective of the actual SSI
encoder value.

1 Comparison active, i.e. the data bits REL_CMP2, STS_CMP2 and
FLAG_CMP2 always have a value based on the result of the
comparison with the SSI encoder value.

CLR_CMP1 0 Default status, i.e. reset of FLAG_CMP1 not active.
1 Reset of FLAG_CMP1 active.
EN_CMP1 0 Default status, i.e. the data bits REL_CMP1, STS_CMP1 and

FLAG_CMP1 always have the value 0, irrespective of the actual SSI
encoder value.

1 Comparison active, i.e. the data bits REL_CMP1, STS_CMP1 and
FLAG_CMP1 always have a value based on the result of the
comparison with the SSI encoder value.

STOP 0 Request to read the SSI encoder cyclically

1 Request to interrupt communication with the encoder

13-12 D301173 0713 - BL20- Ethernet multiprotocol gateway
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13.1.3 SWIRE-module
SWIRE in Modbus

In Modbus, the process data of SWIRE-modules are mapped to the data area for digital In- and output
modules not to the data area for intelligen modules (see chapter 6.3, page 6-7 ff.)

Process input data

Byte Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit0
n-1 (Data from modules to the left)
n SWIRE Slave 2 SWIRE Slave 1
SD2 PKZ-ST2 SI2 SD1 PKZ-ST1 S
n +1 SWIRE Slave 4 SWIRE Slave 3
SD4 PKZ-ST4 Sl4 SD3 PKZ-ST3 SI3
n+2 SWIRE Slave 6 SWIRE Slave 5
SD6 PKZ-ST6 SI6 SD5 PKZ-ST5 SI5
n +3 SWIRE Slave 8 SWIRE Slave 7
SD8 PKZ-ST8 SI8 SD7 PKZ-ST7 SI7
n+4 SWIRE Slave 10 SWIRE Slave 9
SD10 PKZ- S0 SD9 PKZ-ST9 SI9
ST10
n+5 SWIRE Slave 12 SWIRE Slave 11
SD12 PKZ- SI12 SD11 PKZ- Si11
ST12 ST11
n +6 SWIRE Slave 14 SWIRE Slave 13
SD14 PKZ- Si14 SD13 PKZ- SI13
ST14 ST13
n+7 SWIRE Slave 16 SWIRE Slave 15
SD16 PKZ- SI16 SD15 PKZ- SI15
ST16 ST15
n+8 ff. (Data from modules to the right)
Table 13-5: Design. Status Comment
Data bits
Slx Switch status, relay x

SIx supplies the switch status of the contactor coil of the SWIRE bus slave as a
feedback signal. SIx makes it possible to check whether the set switch status was
executed by a mechanical connection. This must take into account the time delay
between the setting of an output, a mechanical execution and the subsequent

feedback signal.
0 off Off Contactor coil is switched off
1 on On Contactor coil is switched on
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Table 13-5: Design. Status

Data bits

Comment

PKZSTx

Switch status, PKZ x

off  Off The motor-protective circuit breaker is off or has tripped

on On The motor-protective circuit breaker is switched on

SCx

Communication error, slave x

Setting the parameter SCp,,Sx sets the SCx-bit in the process input data. The
information is provided as status information in the PLC for the user.

ON  ONLINE Status of slave x:

LINE

OFF  OFF LINE Status of slave x: diagnostics available
LINE

Process output data

Byte Bit7 Bit6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit0
n-1 (Data from modules to the left)
n SWIRE Slave 2 SWIRE Slave 1
SO2 SO1
n+1 SWIRE Slave 4 SWIRE Slave 3
SO4 SO3
n+2 SWIRE Slave 6 SWIRE Slave 5
SO6 SO5
n+3 SWIRE Slave 8 SWIRE Slave 7
SO8 SO7
n+4 SWIRE Slave 10 SWIRE Slave 9
SO10 SO9
n+5 SWIRE Slave 12 SWIRE Slave 11
SO12 SO11
n+6 SWIRE Slave 14 SWIRE Slave 13
SO14 SO13
n+7 SWIRE Slave 16 SWIRE Slave 15
SO16 SO15
n+38 ff. (Data from modules to the right)

13-14
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Table 13-6: Design. Status Comment
Data bits

SOx relay x

SOx is transferred as the switch status of the contactor coil from the SWIRE
bus master to the appropriate SWIRE bus slave.

0 off Off Contactor not switched on

1 on On Contactor switched on

13.1.4 Encoder/PWM-moduleBL20-E-2CNT-2PWM

Detailed information about the process image of the module can be found in separate manual,
D301224, ,BL20 - I/0-MODULES BL20-E-2CNT-2PWM*, chapter 2)

13.1.5 RFID-moule BL20-2RFID-S/-A
BL20-2RFID-S and BL20-2RFID-A (see RFID-documentation under www.turck.de)
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13.2 Changing the IP address of a PC/ network interface card

13.2.1

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 13-5:
Changing the IP
address in
Windows 2000/
XP
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Figure 13-6: r |
Changing the IP 1@
address in

Windows 7
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13.2.2 Changing the IP address via 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 (see also).

Further information about this issue can be found under Adressierung tiber I/O-ASSISTANT 3 (FDT/
DTM) (page 4-12).

Figure 13-7: B oo PW3 - PACTware
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13.3 Deactivating/ adapting the firewall in Windows

When using the Windows Firewall, problems may occur while changing IP addresses
via the I/O-ASSISTANT. In this case, you can deactivate the system integrated Windows firewall com-
pletely or adapt it to your application.

Deactivating the Windows firewall

Open the "Windows Firewall" dialog in the control panel of your PC and
deactivate it as follows:

Figure 13-8:
Deactivating — :
the FireWa” in Eneral |Except|0ns Advanced
Windows 2000/
XP

Windows Firewall

Windows Firewall helps protect your computer by preventing unauthorized uzers
from gaining access to your computer through the Internet or a network.

@ O On [recommended)

Thiz zetting blocks all outside zources from connecting to this
computer, with the exception of those selected on the Exceptions tab.

Don't allow exceptions
Select this when you connect to public networks in less secure
locations, such az airports. You will not be notified when Windows

Firewall blocks programs. Selections on the Exceptions tab will be
ignored.

@ (®) Dff [not recommended)

Avoid uging this setting. Turing off “Windows Firewall may make thiz
computer more vulnerable to viruses and intruders.

windows Firewall iz uging your domain settings.

what else should | know sbout “Windows Fireval?

Ok H Cancel ]

Figure 13-9:
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access te your compugs

) Change notification settings How does a firewall h

) Turn Windows Firewall on or
off

=71 .
B Restore defaults . @ Domain

) Advanced settings

What are network loc -

Customize settings for each type of network
Networks at a workp]

Troubleshoot my network You can modify the firewall settings for each type of network location that you use,
Windows Firewall st What are network locations?
Incoming connectio Dormain network location settings

[@ () Turn on Windows Firewall

[T Block all incoming connections, including those in the list of sllowed pragrams
Active domain netw Notify me when Windows Firewall blocks a new program
Notification state: @; @ Turn off Windows Firewall (not recommended)

Home or work (private] network location settings

l [@ Home o @ O Tom on Windows Firewell

[7]Block all incoming connections, including those in the list of allowed programs
l [@ Publicn Notify me when Windows Firewall blocks a new program

[@ @ Turn off Windows Firewall (not recommended)
Networks in public g

Public netwark location settings
[@ © Tum on Windows Firewall

See als
See also Windows Firewall st:
Action Center Incoming connectiol [] Block all incoming connections, including those in the list of allowed programs

Metwerk and Sharing Center Notify me when Windows Firewall blocks a new program

r@; @ Tumn 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 13-10:
Adapting the
Firewall in Win-
dows 2000/ XP

13-20

Windows Firewall

[] Don't allow exceptions

Thiz zetting blocks all outside zources frism connecting
computer, with the exception of those sela

cted on the

Select this when you connect to public netwigrks ir
locations, such az airports. You will not be natified

Firewall blocks programs. Selections on the Exce

ignored.

@ 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?

_.Allgemein_’ Auzniahmen :Erweitért_

Der Windows-Firewall ist des®
Einstellungen Uiber eine Grug Programm hinzufiigen

‘wiahlen Sie ein Programm aus oder klicken Sie auf "Durchzuchen', um nach
einem nicht aufgelisteten Programm zu suchen, um die Kommunik ation mit dem

Programme und Dienste: Programm zuzulazzen, indem es zu der Ausnahmenliste hinzugefiigt wird.

! Nara Erogramme.

| B Adaptive Server dnpwl| | I8 OfficeScan Client
Datei- und Druckerfreid @ OfficeScan Client deinstalliersn
Metzwerkdiagnose fiir ] OPC Corfigurator 1.00

OPCEnum.exe {5 OPC Test Client

‘ DOPCTestClient, exe @ OPC TestClient 1.61
PACTware 3.6 L'ﬁl Outlook Express
Part135 | iPACTware 3.6
[ Rematedesktop PCwoi 5.10.22
Remateunterstiitzung @ Pirtal
RSLiny. exe %) Reset Activation - 32 Bit

| A RS aniv RO oA RAN 0 RoboHELP Classic

Benachrichtigen, wenn B

welche Risiken bestehen b

Pfad: |C:%Programme\PACT ware ConzortiumPACT

l

Ok

] [ Abbrechen ]

[ ok HAbbrechen.]
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Figure 13-11:
Adapting the
Firewall in Win-
dows 7

& « System and Securify v Windows Firewall

m Search Control Panel

Control Panel H . . .
S Help protect your computer with Windows Firewall

Allow a program or feature
through Windows Firewall

Change notificatian settings
Turn Windows Firm)a{
off

Add aProgram ——— |

K\ )= @ « Windows Firewall » Allowe

Select the program you want to add, or dick Browse to find one that is not

@S @

listed, and then dick OK.
T ol A Allow programs to communica rograns:
. To add, change, or remove all d proge| | = :
it ER 2N S X X b Create a System Repair Disc -
Troubleshoot my network What are the risks of allowing a program (E Internet Explorer
@Inhemet Explorer (64-bit)

Allowed programs and features: @B Microsoft Security Essentials

MName Microsoft Silverlight
OH G E PACTware 4.1
ormenroup Windows DVD Maker

L1iSCSl Service =l Windows Fax and Scan

[JKey Management Service (P windows Live Mail

[JMedia Center Extenders 2 Windows Live Mesh

O Metlogon Service I :’..%Windows Live Messenger -
MNetwork Discovery

PACTware 4.1 | al C:\Program Files (x86)\PACTware Consortium Browse...

[ Performance Logs and Alerts

Remote Assist;
I Remote Assistance || You can choose which network location types to add this program to.
[JRemote Desktop

i :
D Remote Desktop - RemoteFX { [ add ][ concel |

See also [J Remote Event Log Management ==

Action Center [ Details...;[ Remove ]
|

MNetwork and Sharing Center

| What are the risks of unblocking a program?

——— ‘I Allow another program... I‘
—

ok | [ Cancel
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13.4 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 13-12: ¥ BODTP/DHCP Server 2.3 1o
BOOtP_Server File  Tools Help

— Request Histor
from ROCI.<W€/I Clear Histary | Addto Belation List
Automation

hr:min;sec) | Type ‘ Ethemnet Address [MAC] | IP &ddress | Hostname

About BODTP/DHCP Server |

BOOTP/DHCF Server Version 23,20

Copyright ® 2003 Roclkwell Automation Ine.

~ Relation List

Mew Deletel Eri
Ethermet Address [MALC] [ Type [ TP Addiess [ Hosthame [ Descnphon I

Statu Entri
’7 | ’70 of 256 |

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

Hinweis

The rotary coding switches on the gateway must be set to "300" = BootP, "400" = DHCP or
"600" = PGM-DHCP in order to enable the BootP/DHCP-Mode.
(see also chapter 3, section Adressierung (page 3-9)).

After having been connected to the network, the BL20 sends DHCP requests to the server using its
MAC-ID.

Figure 13-13: R4 BOOTP,/DHCP Server 2.3 N i 3|
DHCP-request He Lods belp

N ~R H
of the device Z

{"Claar History 3| 2dd to Belation List |

ol | Tupe | Ethemeldddess[MAC) | IP Address | Hostname
151306 DHCP  DO:07-45FF6015 |

— Relation List
Wew || Delete || Enable E00TF | |Enable DHER || Disablz BOOT/DHER |

Ethernet Address [MaC) | Type I |P Address I Hosthame I Description

Statu Entri
[Unab\e to service DHCP request from 00:07: 46:FF:60:15. ‘ [U of 256 ‘
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A doubile 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 13-14: 5 BOOTP /DHCP Server 2.3 : I = 3]
Setting the IP ED b e
. — Request History
address via Clear History | Add to Relstion List
DHCP hr:min:zec] ‘ Type | Ethernet Address [MALC) ‘ IP Addiess ‘ Hosthame ‘
161354 DHCP  00:07:46:FF:E0:15
1681322 DHCP  0M-07- 4R FF-RM-1R
161306 (S5 W New Entry x|
Ethemnet Address [MAL): Il]l]:l]?:4B:FF:B|]:l 5
IPaddess: | 192 . 168 . 1 . 50 |
r~ Relation List——— Hostname: I
MNew | Delete | Enat Description I
Ethernet Address [MaC] Cancel
Statu: H
[Unah\e to service DHCP request from 00:07:46:FF:60:15 ‘ |VD 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 13-15: {5 BODTP/DHCP Server 2.3 =loix]
Set IP address 5 T (i

— FRequest History
Clear History I Add to Relation List

hi:min: sec) | Type ‘ Ethemnet Address [MAC) | IP Address | Hosthame
il 5 1t {l

1
151360 DHCP  OD.7-4BFFEQIS
151322 DHCP  ODA7-4BFFEQIS
151306 DHCP  ODA7-46FFEQIS

r~ Relation List
New || Delete || Enabiz BOETP | Enetlz DHCR | Disable EOOTR/DHCE |

Ethemet Address [MALC] | Type | |P Address I Hostname | Descriplion I
00:07:46:FF:E0:15 DHCP 192168.1.50
Statu Entries
’75ent 192.168.1.50 to Etheret addiess 00:07:46:FF:60:15 | ’71 of 256
Achtung

The device looses it's IP-address in case of a power-reset, if the BootP/DHCP-server is shut
down.
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13.5 Identcodes the BL20-modules

Each modaule is identified by the gateway using a unique identifier.

Table 13-7:
Module
ident codes

13-24

Module ident code
Digital input modules
BL20-2DI-24VDC-P 0x210020xx
BL20-2DI-24VDC-N 0x220020xx
BL20-2DI-120/230VAC 0x230020xx
BL20-4DI-24VDC-P 0x410030xx
BL20-4DI-24VDC-N 0x420030xx
BL20-4DI-NAMUR 0x015640xx
BL20-E-8DI-24VDC-P 0x610040xx
BL20-16DI-24VDC-P 0x810050xx
BL20-E-16DI-24VDC-P 0x820050xx
BL20-32DI-24VDC-P 0xA10070xx
Analog input modules
BL20-1AI-1(0/4...20MA) 0x012350xx
BL20-2Al-1(0/4...20MA) 0x225570xx
BL20-1AI-U(-10/0...+10VDC) 0x011350xx
BL20-2AI-U(-10/0...+10VDC) 0x235570xx
BL20-2AI-PT/NI-2/3 0x215770xx
BL20-2AI-THERMO-PI 0x215570xx
BL20-2AIH-I 0x2179C0xx
BL20-4Al-U/I 0x417790xx
BL20-E-4AI-TC 0x427790xx
BL20-E-8AI-U/I-4AI-PT/NI 0x6199B0xx
Digital output modules
BL20-2D0O-24VDC-0,5A-P 0x212002xx
BL20-2D0O-24VDC-0,5A-N 0x222002xx
BL20-2D0O-24VDC-2A-P 0x232002xx
BL20-2D0O-120/230VAC-0.5A 0x250002xx
BL20-4DO-24VDC-0,5A-P 0x013003%xx
BL20-E-8D0O-24VDC-0.5A-P 0x610004xx
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Table 13-7: Module ident code
Module
ident codes
BL20-16D0O-24VDC-0,5A-P 0x413005xx%
BL20-E-16D0O-24VDC-0.5A-P 0x820005%x
BL20-32D0O-24VDC-0,5A-P 0x614007xX
Analog output modules
BL20-1AO-1(0/4...20MA) 0x010605xx
BL20-2A0-1(0/4...20MA) 0x220807xX
BL20-2A0-U(-10/0...+10VDC) 0x210807xx
BL20-2A0-H 0x217AB7xx
BL20-E-4AO-U/I 0x417A09%x
Relay modules
BL20-2DO-R-NC 0x230002xx
BL20-2DO-R-NO 0x220002xx
BL20-2DO-R-CO 0x210002xx
technology modules
BL20-1RS232 0x014799xx
BL20-1RS485/422 0x024799xx
BL20-1SSI 0x044799xx
BL20-E-1SWIRE 0x169C99xx
BL20-E-2CNT-2PWM 0x017BCCxx
BL20-2RFID-A 0x017977xx
BL20-2RFID-S 0x2179CCxx
Power distribution modules
BL20-BR-24VDC-D 0x013000xx
BL20-BR-24VDC-RED 0x440030xx
BL20-PF-24VDC-D 0x023000xx
BL20-PF-120/230VAC-D 0x053000xx
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14 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
network 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
second (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.

c Capacitive coupling
Electrical capacitive couplings occur between cables with different potentials. Typical sources of interference are,
for example, parallel-routed signal cables, contactors and electrostatic discharges.
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.

O  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.
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EN
German acronym for European Standard.

ESD

Electrostatic Discharge.

E 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
reference.

Ground connection

One or more components that have a good and direct contact to earth.

Ground reference

Potential of ground in a neutral grounding device. Unlike earth whose potential is always zero, it may have a
potential other than zero.

H Hexadecimal

System of representing numbers in base 16 with the digits 0... 9, and further with the letters A, B, C, D, Eand F.

Hysteresis

A sensor can get caught up at a certain point, and then "waver" at this position. This condition results in the
counter content fluctuating around a given value. Should a reference value be within this fluctuating range, then
the relevant output would be turned on and off in rhythm with the fluctuating signal.

I 1/0
Input/output.

Impedance

Total effective resistance that a component or circuit has for an alternating current at a specific frequency.
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Inactive metal components

Conductive components that cannot be touched and are electrically isolated from active metal components by
insulation, but can adopt voltage in the event of a fault.

Inductive coupling

Magnetic inductive couplings occur between two cables through which an electrical current is flowing. The
magnetic effect caused by the electrical currents induces an interference voltage. Typical sources of interference
are for example, transformers, motors, parallel-routed network and HF signal cables.

Intelligent modules

Intelligent modules are modules with an internal memory, able to transmit certain commands (e. g. substitute
values and others).

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
reachable on the network from the testing host.
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PLC

Programmable Logic Controller.

Potential compensation

The alignment of electrical levels of electrical components and external conductive components by means of an
electrical connection.

Potential free

Galvanic isolation of the reference potentials in 1/0-modules of the control and load circuits.

Potential linked

Electrical connection of the reference potentials in I/0-modules of the control and load circuits.

Protective earth
Electrical conductor for protection against dangerous shock currents. Generally represented by PE (protective
earth).

r  Radiation coupling
A radiation coupling appears when an electromagnetic wave hits a conductive structure. Voltages and currents
are induced by the collision. Typical sources of interference are for example, sparking gaps (spark plugs,
commutators from electric motors) and transmitters (e. g. radio), that are operated near to conducting structures.
Reaction time
The time required in a bus system between a reading operation being sent and the receipt of an answer. It is the
time required by an input module to change a signal at its input until the signal is sent to the bus system.
Reference potential

Potential from which all voltages of connected circuits are viewed and/or measured.

Repeater

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
master.

Shield

Conductive screen of cables, enclosures and cabinets.
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Shielding

Description of all measures and devices used to join installation components to the shield.

Short-circuit proof

Characteristic of electrical components. A short-circuit proof part withstands thermal and dynamic loads which
can occur at its place of installation due to a short circuit.

Station

A functional unit or I/0 components consisting of a number of elements.

TCP

Abbreviation for Transmission Control Protocol, connection-oriented transport protocol within the Internet
protocol suite. Certain error detection mechanisms (i.e. acknowledgements, 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.

D301173 0713 - BL20- Ethernet multiprotocol gateway



15 Index

A

ACYClIC SEIVICES ..o 8-14
Address assignmeNt ........ccccvverirenereneieereeee s 3-15
address assignMeNnt ........cceveveirinienene e 8-2
auxiliary power sUpPIY .....ccoooeieninieee e 3-9
B

Base Modules ... 2-7
[oF: [ Tl o) s Tel=] o} (S 2-2
BL20 cOMPONENTS ...oceviiiieiieeiiieeeeeee e e 2-3
block diagram, station .........cccooiiiiiiiiii 11-4
C

Cable routing ......ccocvcirirerereeee e 11-2
cable shield ... 11-7
classes

—Assembly Object ..o 4-6
—Connection Manager Object ........cccecvvrenrnerenennene 4-9
—Ethernet Link Object .......cccocoviinininicceeerenes 4-14
—Ethernet/IP standard ..........cccooiioiiiiiiee 4-3
—ldentity ObjJeCt ......ccccoviririeeeeee e 4-4
—Process data .....ocooceiiiieieee e 4-20
—TCP/IP Interface Object ......cccvvivrirrenreieeeeeees 4-10
—-VSC-Vendor Specific Classes ......cccceovrererenernenancencns 4-16
CODESYS .. e 7-2
—communication path ... 7-8
—communication settings ... 7-7
—Ethernet-master ... 7-9
—fEAtUIe SES ..o 7-4
—Global variable list .......ccoooiiiiieeeee e 7-14
—10€alhOSt ..o 7-7
—Modbus TCP-mMaster .......ccoceioiienieeieneeeee e 7-10
—Net work configuration ... 7-3
e 1 LG o 1 C S 7-13
C-rail (cross conNection) .....ccccceevveevceveeeeeviieeee e, 10-7
D

DHCP MOAE .. 13-22
DIagnosis ....cooeeeiiiee e 9-18, 9-19
AIAGNOSIS .t 8-4
Diagnostic messages, modules ...........cccoooevenereeennene. 3-56
DiVISION 2 .o e 12-1
E

earth-free 0peration .........cceeveereinnineneerecrens 11-5
electrical installation .........ccccooiiriiiieie e 11-2
electrostatic discharge ........cccooverereneneeccenens 11-8
EMOC e 11-5
End bracket ..o 2-8
ENd Plate ...oeeecieeeeee e 2-8
L= o) g o o [ 9-19
error codes

—QAtEWAY ..o 8-4
—1/0-MOAUIES ... 8-5

D301173 0713 - BL20- Ethernet multiprotocol gateway

TTUNnRCiK

Industrial
Automation

F
firmware download ..o 10-11
FIEXIDIITY .veeeeeeceeee e 2-2
G
Gateway
—block diagram ..o 3-7
—PAraMEErS ..o s 8-10
gateway
—address assignment ........ccccoeriineneieneeneneeee 3-15, 8-2
—fUNCHION e 3-3
“LEDS s 3-12
—PGM-mMOde ..o 3-21
—service-interface ... 3-14
—technical data ......ccooeiiiiri 3-6
Gateway, Parameters .......ccoceeveeneenieeneene e 8-10
H
handling ..o 2-2
Hardware ..o 5-2, 7-2
|
inductive loads, protective circuit ........ccceevviveiiennn. 11-8
[P address, PC ...t 13-16
L
lightning protection .........ccccoeveceiinrinncn e 11-3
M
MAINTENANCE ..o 1-4
Modbus TCP
—PEGISEEr .o 6-4
Module Application Instance .........cccoccoiiiiiieiiciienenns 8-15
module arrangement ........ccceveeeirrnienene e 10-2
module diagnostics , channel specific ............... 9-18, 9-19
MOAUIE OFdEr ... 10-2
MOoUNtING rail ..o 11-6
N
Network configuration ........c.ccccoeereininninnenreneeens 5-1
o
operation, Safe ......coceviie e 1-4
operation, trouble-free ........ccocevvveieceieeee 1-4
outputs, error behavior .........ccocvoeiirienceeee e 6-23
P
PE cONNECLION ..o 11-5
potential compensation ... 11-8
potential compensation cable ..........cccoovvniininininns 11-8
potential Groups .........oceerereneieeee e 10-7
potential relationships ........c.ccooeereneiiiiiennens 11-4
Prescribed Use ........coiiiriieieneee e 1-4
Process data ......ccoceeeererenere e 4-8
Process input
—RSXXX s 13-2

15-1



Index

“SWIRE . e 13-13
process input

B ) SR 13-6
Process out

“SWIRE .. e 13-14
Process output

“RSXXX e 13-4
process output

B ) R 13-11
Product OVEIVIEW .......cociiieiiieeeeeee e 2-1
S

Shield e 11-7
Yo ) 4117 (I 5-2, 7-2
STOrage ..o 1-4
SUPPlY VOItage ...coevvericieeeeeee e 3-9, 3-14
SYMDBOIS o s 1-3
SYMDBOIS o 1-3
T

Terminal SIot Class .....oceooiriiiee e 4-18
transmission media ........ccoooeiiiiinei e 11-3
TranSPOIt ... 1-4
transport, appropriate ........cccceeeerieeneenie e 1-4
V)

use, prescribed ........coveciivn e 1-4
USEN data oo 8-14
w

WIN 2000 ..ot e 13-16
WIN NT e e 13-16
WIN XP e 13-16
y 4

o 130 AR 12-1
15-2

D301173 0713 - BL20- Ethernet multiprotocol gateway



Industrial
Automation

www.turck.com

Hans Turck GmbH & Co. KG
45472 Mulheim an der Ruhr
Germany

WitzlebenstraBe 7

Tel. +49 (0) 208 4952-0

Fax +49 (0) 208 4952-264
E-Mail more@turck.com
Internet www.turck.com

D301173 0713



	1 About this manual
	1.1 Documentation concept
	1.1.1 Additional documentation

	1.2 Description of symbols used
	1.3 General
	1.3.1 Prescribed use
	1.3.2 Notes concerning planning/ installation of this product

	1.4 List of revisions

	2 BL20-philosophy
	2.1 The basic concept
	2.1.1 Flexibility
	2.1.2 Compactness
	2.1.3 Easy to handle

	2.2 BL20 components
	2.2.1 Gateways
	2.2.2 Power distribution modules
	2.2.3 Electronics modules (standard product line)
	2.2.4 ECO electronics modules
	2.2.5 Base modules
	2.2.6 End plate
	2.2.7 End bracket
	2.2.8 Jumpers
	2.2.9 Marking material
	2.2.10 Shield connection gateway


	3 Properties: gateway and I/O-modules
	3.1 Function of the gateway
	3.1.1 Version overview

	3.2 Supported I/O-modules
	3.3 Technical data
	3.3.1 Top view BL20-E-GW-EN (< VN 03-00)
	3.3.2 Top view BL20-E-GW-EN (>/= VN 03-00)
	3.3.3 Block diagram
	3.3.4 General technical data of a station
	3.3.5 Technical data for the push-in tension clamp terminals
	3.3.6 LED-displays

	3.4 Connection options at the gateway
	3.4.1 Power supply
	3.4.2 Field bus connection via Ethernet-switch
	3.4.3 Service interface

	3.5 Address assignment
	3.5.1 Default setting of the gateway
	3.5.2 Function of DIP-switches
	3.5.3 Resetting the IP-address, switch position "RESTORE"
	3.5.4 Address setting via DIP-switches (20 to 27)
	3.5.5 Address setting via the mode DHCP
	3.5.6 Address setting via the mode BootP
	3.5.7 Address setting via the mode PGM
	3.5.8 Address setting via the mode PGM-DHCP (universal mode)
	3.5.9 F_Reset (Reset to factory setting)
	3.5.10 Addressing via I/O-ASSISTANT 3 (FDT/DTM)
	3.5.11 Addressing via Web server (Version >/=  VN 03-00)
	3.5.12 Addressing via IP Address Tool

	3.6 Synchronization of the station configuration
	3.6.1 DIP-switch CFG

	3.7 Web server - remote access/configuration (Version >/=  VN 03-00)
	3.7.1 IP address
	3.7.2 Access rights
	3.7.3 Login / password
	3.7.4 Network Configuration
	3.7.5 Gateway Configuration
	3.7.6 Station Diagnostics
	3.7.7 Ethernet Statistics
	3.7.8 Links
	3.7.9 Change Admin Password

	3.8 Status and Control Word of the BL20-stations
	3.8.1 Status Word
	3.8.2 Control Word

	3.9 Parameters of the I/O-modules
	3.9.1 Digital input modules
	3.9.2 Analog input modules
	3.9.3 Analog output modules
	3.9.4 Technology modules

	3.10 Diagnostic messages of the modules
	3.10.1 Power distribution modules
	3.10.2 Digital input modules
	3.10.3 Analog input modules
	3.10.4 Digital output modules
	3.10.5 Analog output modules
	3.10.6 Technology modules


	4 Implementation of EtherNet/IP™
	4.1 Diagnostic messages via the process data
	4.1.1 Summarized Diagnostics
	4.1.2 Scheduled Diagnostics

	4.2 Classes and Instances of the EtherNet/IP™-stations
	4.2.1 EtherNet/IP™ Standard Classes
	4.2.2 Identity Object (0x01)
	4.2.3 Assembly Object (0x04)
	4.2.4 Connection Manager Object (0x06)
	4.2.5 TCP/IP Interface Object (0xF5)
	4.2.6 Ethernet Link Object (0xF6)

	4.3 VSC-Vendor Specific Classes
	4.3.1 Class Instance of the VSCs
	4.3.2 Gateway Class (VSC 100, 64h)
	4.3.3 Process Data Class (VSC102, 66h)
	4.3.4 Miscellaneous Parameters Class (VSC 126)


	5 Application example: BL20-E-GW-EN with EtherNet/IP™ (Allen Bradley)
	5.1 General
	5.1.1 Used hard-/ software

	5.2 Network configuration
	5.2.1 Configuration of the network in "RS Logix 5000"
	5.2.2 Downloading the I/O configuration

	5.3 I/O data mapping
	5.4 Process data access
	5.4.1 Setting outputs
	5.4.2 Example program


	6 Implementation of Modbus TCP
	6.1 Common Modbus description
	6.1.1 Protocol description
	6.1.2 Data model

	6.2 Implemented Modbus functions
	6.3 Modbus registers
	6.3.1 Structure of the packed in-/ output process data
	6.3.2 Register 0x100C: Gateway status
	6.3.3 Register 0x1130h: Modbus-Connection-Mode
	6.3.4 Register 0x1131: Modbus-Connection-Timeout
	6.3.5 Register 0x113C and 0x113D: Restore Modbus-connection parameters
	6.3.6 Register 0x113E and 0x113F: „Save Modbus-Connection-Parameters“
	6.3.7 Register 0x1140: Disable protocol
	6.3.8 Register 0x1141: Active protocol
	6.3.9 Register 0x2000 bis 0x207F: The Service-Object

	6.4 Bit areas: mapping of input-discrete- and coil-areas
	6.5 Error behavior of outputs (watchdog)

	7 Application example: BL20-E-GW-EN for Modbus TCP (CoDeSys Win V3)
	7.1 Used hard-/ software
	7.1.1 Hardware
	7.1.2 Software

	7.2 Network configuration
	7.3 Programming with CoDeSys
	7.3.1 Predefined feature sets
	7.3.2 Creating a new project
	7.3.3 Defining the communication settings
	7.3.4 Adding the Ethernet Adapter
	7.3.5 Adding the Modbus master
	7.3.6 Adding a Modbus TCP slave
	7.3.7 Programming (example program)
	7.3.8 CoDeSys: Global variables
	7.3.9 Modbus channels
	7.3.10 Building, login and start
	7.3.11 Reading out the process data
	7.3.12 Diagnosis evaluation


	8 Implementation of PROFINET®
	8.1 Address assignment
	8.2 GSDML-file
	8.3 Default-values
	8.4 Diagnosis in PROFINET®
	8.4.1 Gateway Error codes
	8.4.2 Channel -specific error codes of the I/O-modules

	8.5 Parameterization
	8.5.1 Gateway parameters
	8.5.2 I/O-module-parameters
	8.5.3 Parameter "module parameterization"

	8.6 Description of user data for acyclic services
	8.6.1 Description of the acyclic gateway user data
	8.6.2 Description of the acyclic module user data


	9 Application example: BL20-E-GW-EN with PROFINET® (S7)
	9.1 Application example
	9.1.1 General
	9.1.2 Example network
	9.1.3 New project in the Simatic Manager
	9.1.4 Setting the PG/PC-interface
	9.1.5 Installation of the GSDML-files
	9.1.6 Adding PROFINET®-network nodes
	9.1.7 Configuring the BL20-station
	9.1.8 Scanning the network for PROFINET® nodes
	9.1.9 PROFINET® neighborhood detection via LLDP
	9.1.10 Online topology detection

	9.2 Diagnostics with Step 7
	9.2.1 Diagnostic messages in the hardware configuration
	9.2.2 Diagnostic telegram with error code


	10 Guidelines for station planning
	10.1 Module arrangement
	10.1.1 Random module arrangement
	10.1.2 Complete planning
	10.1.3 Maximum system extension

	10.2 Power supply
	10.2.1 Power supply to the gateway
	10.2.2 Module bus refreshing (BL20-BR-24VDC-D)
	10.2.3 Creating potential groups
	10.2.4 C-rail (cross connection)
	10.2.5 Direct wiring of relay modules

	10.3 Protecting the service interface on the gateway
	10.4 Plugging and pulling electronics modules
	10.5 Extending an existing station
	10.6 Firmware download

	11 Guidelines for Electrical Installation
	11.1 General notes
	11.1.1 General
	11.1.2 Cable routing
	11.1.3 Lightning protection
	11.1.4 Transmission media

	11.2 Potential relationships
	11.2.1 General

	11.3 Electromagnetic compatibility(EMC
	11.3.1 Ensuring electromagnetic compatibility
	11.3.2 Grounding of inactive metal components
	11.3.3 PE connection
	11.3.4 Earth-free operation
	11.3.5 Mounting rails

	11.4 Shielding of cables
	11.5 Potential compensation
	11.5.1 Switching inductive loads
	11.5.2 Protection against Electrostatic Discharge (ESD)


	12 BL20-Approvals for Zone 2/ Division 2
	13 Appendix
	13.1 Data image of the technology modules
	13.1.1 1RS232/ 1RS485-module
	13.1.2 SSI module
	13.1.3 SWIRE-module
	13.1.4 Encoder/PWM-moduleBL20-E-2CNT-2PWM
	13.1.5 RFID-moule BL20-2RFID-S/ -A

	13.2 Changing the IP address of a PC/ network interface card
	13.2.1 Changing the IP address in Windows
	13.2.2 Changing the IP address via I/O-ASSISTANT V3

	13.3 Deactivating/ adapting the firewall in Windows
	13.4 Addressing via DHCP
	13.5 Ident codes the BL20-modules

	14 Glossary
	15 Index



