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About this manual

1.1

1-2

Documentation concept
This manual contains all information about the PROFINET-IO-Gateway of the product line BL20
(BL20-E-GW-PN).

The following chapter contain a short BL20-description, a description of the field bus system PROFINET,
exact information about function and structure of the field bus specific BL20-gateway for PROFINET as
well as all bus specific information concerning the connection to automation devices, the maximum
system extension etc.

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.

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

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

D301263 0213 - BL20-E-GW-PN
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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.

D301263 0213 - BL20-E-GW-PN 1-3



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-PN. 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 D301263 0213 - BL20-E-GW-PN
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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.

D301263 0213 - BL20-E-GW-PN
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2,2 BL20 components

2.2.1 Gateways

The gateway connects the fieldbus to the I/O modules. It is responsible for handling the entire process
data and generates diagnostic information for the higher-level master and the software PACTware with
the corresponding TURCK DTMs (I/O-ASSISTANT).

ECO-gateways

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

Further advantages of the BL20- gateways in the ECO-housing:

At the moment available for PROFIBUS-DP, DeviceNet, CANopen, Modbus TCP, EtherNet/IP,
PROFINET-IO and EtherCat

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

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-PN
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BL20-philosophy

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

2-4 D301263 0213 - BL20-E-GW-PN
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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 4x2-/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.

2-8 D301263 0213 - BL20-E-GW-PN
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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
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- e
rial , Y 4 "/
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2.2.9 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 D301263 0213 - BL20-E-GW-PN
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3.1 PROFINET
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PROFINET

3.1 PROFINET

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

3.1.1 Distributed 1/0 with PROFINET

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

Device Model

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

3.1.2 Communications in PROFINET
Communications in PROFINET contain different levels of performance:

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

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

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

The services of PROFINET

Cyclic data exchange
For the cyclic exchange of process signals and high-priority alarms, PROFINET uses the RT channel..

Acyclic data exchange (record data)
The reading and writing of information (read/write services) can be performed acyclically by the
user. The following services run acyclically in PROFINET:

— parameterization of individual submodules during system boot
— reading of diagnostic information

— reading of identification information according to the "ldentification and Maintenance
(I1&M) functions"

— reading of I/O data

3-2 D301263 0213 - BL20-E-GW-PN
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3.1.3 Address assignment
In IP-based communications, all field devices are addressed by an IP address.
PROFINET uses the Discovery and Configuration Protocol (DCP) for IP assignment.

In the delivery state, amongst others 3 MAC-addresses - one MAC for each (virtual) port for the topology
discovery - and one symbolic name are stored in each field device. These information are enough to
assign each field device a unique name (appropriate to the installation).

Address assignment is performed in two steps:
1 Assignment of a unique plant specific name to the field device.

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

Both steps occur through the integrated standard DCP protocol.

3.1.4 Ethernet MAC address

The Ethernet MAC address is a 6-byte-value which serves to definitely identify an Ethernet device. The
MAC address is determined for each device by the IEEE (Institute of Electrical and Electronics Engineers,
New York).

Thefirst 3 bytes of the MAC address contain a manufacturer identifier (Turck: 00:07:46:xx:xx:xx). The last
3 bytes can be chosen freely by the manufacturer for each device and contain a definite serial number.

The MAC address can be read out using the software tool I/0-ASSISTANT.

Note

ﬂ The antecedent description contains a short overview about the properties and the functions
of the PROFINET field bus system.
It has been taken from the brochure of the PROFIBUS user organization e.V. (version 2006).

A detailed system description can be found in the standards IEC 61158 and IEC 61784 and in
the PROFIBUS-guidelines and -profiles (www.profibus.com).

3.1.5 LLDP-Protokoll (Link Layer Discovery Protocol)

This protocol serves for neighborhood detection between PROFINET nodes and thus allows the simple
exchange of PROFINET network nodes without additional engineering tool.

Note
ﬂ Detailed information about the automatic topology discovery in PROFINET via LLDP can be
found on the homepage of the PROFIBUS user organization under www.profibus.com..

D301263 0213 - BL20-E-GW-PN 3-3
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Technical features

4.1 Function
BL20-gateways for PROFINET are used to connect BL20 IO modules to a PROFINET-IO-network.

The gateway handles the entire process data exchange between the 1/0-level and the fieldbus and
generates diagnostic information for higher-level nodes and the software tool I/O-ASSISTANT.

The BL20-E-GW-PN supports RT/IRT-applications as well as the topology detection via LLDP (see also
PROFINET neighborhood detection via LLDP (page 5-13)).

4-2 D301263 0213 - BL20-E-GW-PN
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Figure 4-1:
Front view

A LEDs for BL20
module bus

B service interface

C LEDs for the
PROFINET-IO-
communication

D EtherNet-switch
with EtherNet-
LEDs

E terminals for
field supply

F terminals for
system supply

| —

=

Oew ]
.|:||Os i

SERVICE

Unlock end-bracket before dismounting

Slide top cover for configuration and service

ETH2
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Technical features

4.2.1 Blockdiagram

Figure 4-2:
Block diagram

Service USB

BL20-E-GW-PN

[N
\U

CPU

Module bus

5V

24V

4.2.2 General technical data of a station

Gateway

sys

A

4-4

Attention

The auxiliary power supply must comply with the stipulations of SELV (Safety Extra Low
Voltage) according to IEC 364-4-41.
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Table 4-1:
General tech-
nical data of a

station

PROFINET
address assignment DCP
Conformance Class C(IRT)
MinCycleTime 1ms
Diagnostics acc. to PROFINET Alarm Handling
Topology detection supported
Automatic addressing supported

Connection technology

Push-in tension clamp terminals,
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

service interface

mini USB

Address setting

Address switch without function

Supply voltage/auxiliary voltage

USys (nominal value)
(provision for other modules)

24 VDC

l5,s (@t max. system extension,
— see chapter 7, from page 7-3)

approx. 600 mA

U, nominal value

24VDC

I maximum current of field supply)

Lmax (

8A

permissible range

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

Residual ripple

according toEN 61 131-2

Isolation voltage (U, to Ugys)

500 V¢

Voltage anomalies

according to EN 61 131-2

Iys (supply of module bus nodes) 800 mA
Isolation voltages

Ug (U, against service interface) -

Ugry (supply voltage against Ethernet) 500V AC

Uysg (supply voltage against Ucg) -

Ugrpern (ETHT to ETH2) 500V AC

D301263 0213 - BL20-E-GW-PN
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Technical features

Ambient conditions

Ambient temperature

1:Ambient

0...+55°C

tStore

-25...+485°C

Relative humidity according to EN 61131-2/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, yes
constant amplitude 0.075 mm, 1 g
57to 150 Hz yes

constant acceleration 1 g

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 according to IEC
68-2-29

1000 shocks, half-sinus 25 g peak value/6 ms, in
each 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, appro-
priate measures
to suppress the
disturbance
have to be done.

4-6

Static electricity according to EN 61 000-4-2

Discharge through air (direct) 8 kv
Relay discharge (indirect) 4 kv
Electromagnetic HF fields according to EN 61 10V/m
000-4-3 and ENV 50 204

Conducted interferences induced by HF fields 0V

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 4-2: Approvals
Approvals and . -
tests fora BL20 In preparation
station 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 according to IEC 664 (EN 61 2
131-2)
Protection class according to IEC 529 IP20
4.2.3 Technical data for the push-in tension clamp terminals
Table 4-3: Designation
Technical data

Push-in tension
clamp terminals

Protection class

IP20

Insulation stripping length

8 mm + 1/0.32 inch + 0,039

Max. wire range

0.14to 1.5 mm?2/0.0002 to 0.0023 inch?/ 26 to 16

AWG

Crimpable wire

"e” solid core H 07V-U

0.14to 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?/25to 16

AWG

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

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

AWG

Note

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.

D301263 0213 - BL20-E-GW-PN

47



Technical features

4.3 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 4-3:

Connection
options at the
gateway

Slide top cover for configuration and service
ETH1

Unlock end-bracket before dismounting

A

UL

GNDL

Usys
GNDsys

i

bl

4.3.1 Power supply

rl

The BL20-E-GW-PN provides an integrated power supply unit and push-in tension clamps for:

field supply (U, GND,)
system supply (Usys, GNDgyc)

4-8
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4.3.2 Field bus connection via Ethernet-switch
The BL20-ECO-gateways for Ethernet provide an integrated RJ45-Ethernet-switch.
Figure 4-4: 1=TX +
2=TX —
RJ45 female S5_RX +
4 =n.c.
connector w ez E&
6=RX —
87654321 7 —nc.
8=n.c.
Table 4-4: Pin-no. Signal Color
RS485, pin
assignment
1 TX+ Transmit data + YE yellow
2 TX- Transmit data - oG orange
3 RX+ Receive data + WH white
4 not connected - -
5 not connected - -
6 RX- Receive data - BU blue
7 not connected - -
8 not connected - -

Ethernet Port properties:

Integrated switch

Auto-crossing

Data rate: 10/100 Mbps
Ethernet LED-states

(see Status displays, LNK- and ACT-LED page 4-13)

D301263 0213 - BL20-E-GW-PN
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4.3.3 Service interface connection (mini USB female connector)

The service interface is used to connect the gateway to the project planning and diagnostic software
I/O-ASSISTANT.

The service interface is designed as a 5 pole mini-USB-connection.

In order to connect the gateway'’s service-interface to the PC, a commercial cable with mini USB
connector (commonly used for e.g. digital cameras) is necessary.

Note
The Ethernet-ports can not be used as service-interface!

Figure 4-5:
Mini-USD
female
connectoratthe
gateway

4-10
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4.4

4.5

4.6

4-12

Address assignment

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
ﬂ The DIP-switches under the gateway label have no function on BL20-E-GW-PN.

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

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.

Default-values

Default-values:

IP-address 0.0.0.0
subnet mask: 0.0.0.0
Name: -

Note
ﬂ When storing the device name or the IP address or when resetting the gateway to the default
values, the GW-LED lights-up in 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).

D301263 0213 - BL20-E-GW-PN
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4.7 Statusdisplays

Every BL20 gateway displays the following statuses via LEDs:

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

2 LEDs for the PROFINET-communication (field bus-LEDs): SF and BF

4 LEDs for the EtherNet-Link: LNK and ACT (at both female connectors of the EtherNet-switch).
LED-displays

Table 4-5:
LED-displays

4-12

LED Status Meaning Remedy
GW 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, then
flashing, 1 Hz firmware-download necessary
green Firmware active. Replace the gateway.
flashing, 4 Hz gateway-hardware-failure
red hardware-failure, no Replace the gateway.
communication possible
red / green WINK WINK-Command active (serves for the
flashing, 4 Hz identification of the device)
10s OFF No power supply of the CPU. Check the system power supply at the
gateway.
green Module bus is running -
if MS-ED is green: the
modaules configured by the
PROFINET-controller
correspond to the modules
in the station
green Station is in the Force Mode  Deactivate the Force Mode of the
flashing, 1 Hz of the 1/O-ASSISTANT
[/O-ASSISTANT.
green The max.admissible number Check the number of modules
flashing, 4 Hz of modules connectedtothe connected to the gateway, dismount
gateway is exceeded. modules
10s red Hardware error Replace the gateway.
red No communication At least one module has to be plugged
flashing, 4 Hz via the module bus. and has to be able to communicate
with the gateway.
red / green The current and configured  Check the physical station for pulled or
flashing, 1 Hz module listdo not matchbut new but not planned modules.

the data exchange proceeds
as normal.
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Table 4-5: LED
LED-displays

Status

Remedy

SF

red

Hard- or software failure
(module- or gateway
diagnosis pending)

Check the station.

OFF

No diagnostic message

BF

red

Bus failure (no physical
connection to a subnet or
switch).

Check the:

- connection to the switch

- the data rate

— the transmission type (full-duplex)

red, flashing:

I0-Device-error, no process
data transfer, possible
reasons:
- watchdog time-out
- bus communication via
PROFINET is disturbed
- wrong IP-address
- wrong configuration
—wrong parameterization
- wrong or missing device
name
—1/O-controller not found/
not active, but Ethernet-
connection established

Check and eliminate the possible error-
reasons

OFF

Process data exchange

LNK

(left
LED)

green

Link established,100 Mbps

OFF

no link

Check the Ethernet-connection.

ACT

(right
LED)

yellow

Data exchange (Ethernet-
Traffic 100 Mbps)

OFF

no data exchange

Check the Ethernet-connection.

D301263 0213 - BL20-E-GW-PN
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4.8 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 5, under Diagnostic telegram with error
code (page 5-18).

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

4.8.1 Gateway Error codes

Table 4-6: Value (dec.) Diagnostics meaning for the gateway
gateway
error codes

Error codes (1 to 9 according to the standards)

2 Undervoltage:
Undervoltage channel 0: Undervoltage at Uy
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/ Parameterization 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/ Parameterization 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.
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4.8.2 Channel -specific error codes of the I/0-modules

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

Table 4-7: Value (dec.)
channel-specific
error codes

Diagnostics

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 according to the standards)

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. RS232/485/422, SSI
or other interface. Check the connection or the function of the attached devices.

23

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

24

User software error

The module detected an user application software error. Check the interoperability
of the user application software revisions. Re-initialize user the application software
of the module. Cold-junction compensation 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.

D301263 0213 - BL20-E-GW-PN
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Meaning of the error codes for the BL20 I/0-modules

The gateway changes the diagnostic messages sent by the BL20 I/0O-modules to PROFINET error codes.

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

Tabelle 5:

Error codes /
module diagnos-
tics

4-16

PROFINET Error code  possible module diagnostics
No. Text 1/0 module diagnostic message of the module
(dec.)

1 Short circuit BL20-2AIH-| Short circuit

BL20-4DI-NAMUR

overcurrent

2 under voltage BL20-BR-24VDC channel 0: undervoltage at Uy
channel 1: undervoltage at U,
BL20-PF-24VDC channel 1: undervoltage at U,
BL20-E-1SWIRE voltage Ugy, Usyerr
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-%
BL20-E-1SWIRE Overcurrent protective circuit-breaker,
PKZEqs
BL20-2RFID-x Ident-overcurrent (supply of transceiver is
switched-off)
BL20-4Al-U/I short circuit (SC)
BL20-E-8AI-U/I-4AI-PT/NI
BL20-2AI-PT/NI-2/3
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

D301263 0213 - BL20-E-GW-PN



Diagnosis in PROFINET

Industrial
Automation

Tabelle 5: PROFINET Error code

possible module diagnostics

Error codes /
module diagnos- No.  Text
tics (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-|

BL20-4Al-U/I

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

BL20-E-4AI-TC

BL20-2A0H-|

BL20-4DI-NAMUR

7 overshoot upper
limit

BL20-xAl-x

Measurement value range errot (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-|

overflow

BL20-E-4A0-U/I

Measurement value range errot (OoR)

BL20-2A0H-I

Value above upper limit

BL20-1SSI

sensor value overflow

8 undershoot lower
limit

BL20-xAl-x

Measurement value range errot (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-I

undervoltage

BL20-E-4A0-U/I

Measurement value range errot (OoR)

BL20-2A0H-

value below lower limit

BL20-1SSI

sensor value underflow
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Tabelle 5: PROFINET Error code  possible module diagnostics
Error codes /
module diagnos- No.  Text 1/0 module diagnostic message of the module
tics (dec.)
9 error BL20-E-8AI-U/I-4AI-PT/NI overflow/ underflow OUFL

BL20-E-4A0-U/I

BL20-2A0OH-I

invalid value

16 parameterization
error

BL20-E-1SWIRE

SPS SLAVE, RDYerr

BL20-1RSxxx

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-4PT/NI

hardware error

BL20-2AIH-I

BL20-E-4AI-TC

BL20-E-4A0-U/I

BL20-2A0H-|

BL20-2RFID-x

transceiver hardware error

BL20-1RSxxx

Hardware error

22 behavior at
communication
loss

BL20-2AIH-I

communication error error

BL20-2A0H-|

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
compensation
error

BL20-2AI-THERMO-PI

no Pt1000-sensor found

BL20-E-4AI-TC

27 unknown error

BL20-E-2CNT-2PWM

Hardware error

4-18
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Tabelle 5: PROFINET Error code  possible module diagnostics
Error codes /
module diagnos- No.  Text 1/0 module diagnostic message of the module
tics (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, GENggq

BL20-1SSI

SSI group diagnostics

29 configuration
error

BL20-E-1SWIRE

SWIRE MASTER (SWgg)
TYPE ERROR (TYPE¢gg)

D301263 0213 - BL20-E-GW-PN
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4.9 Parameterization

49.1 Gateway parameters
The BL20 gateways for PROFINET use 2 bytes of parameters.

Description of the gateway-parameters (gateway-version VN 01-00)

Table 4-1: Byte Value Meaning
gateway Parameter

parameters name

(VN 01-00)

A default Byte O

setting

bit 0 and bit 1: Outputs module sequence deviation

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

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

10 hold current value The gateway maintains the actual output settings of all
modules (with the exception of analog output modules).
Error information is transmitted to the 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 data The gateway carries on exchanging process data with the
other module bus stations. No error information is
transmitted.

bit 2 and bit 3: Outputs module sequence error

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

01 output substitute value  The gateway switches the outputs of all modules to "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 4-1: Byte Value Meaning
gateway Parameter
parameters name
(VN 01-00)
A default 10 hold current value The gateway maintains the actual output settings of all
setting 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 data The gateway carries on exchanging process data with the
other module bus stations. No error information is
transmitted.

bit 4 and bit 5: Outputs fieldbus error

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

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

Byte 1

bit 1: diagnostics from modules

0 activate A Diagnostic messages and alarms are generated.

1 de activate Diagnostic messages and alarms are not generated.
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Table 4-1: Byte Value Meaning
gateway Parameter
parameters name
(VN 01-00)
R default bit 2: Vo diagnostics
setting
0 activate 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 de activate An possible over- or undervoltage for V is not monitored.

bit 3: reserved

bit4: |/0O-ASSISTANT Force Mode

0 release A

1 block

The I/0-ASSISTANT is not able to access the gateway using
Force Mode.

bit 5: reserved

bit 6 static configuration

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

4-22
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Description of the gateway-parameters (gateway-version > VN 01-00)

Table 4-2: Byte Value Meaning
gateway Parameter

parameters name

(> VN 01-00)

A default Byte 0

setting

bit 0 and bit 1: Output behaviour 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 value

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

10 hold current value

The gateway maintains the actual output settings of all
modules (with the exception of analog output modules).
Error information is transmitted to the 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 data

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

bit 2 and bit 3: Output behaviour if one module is wrong

00 output O A

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

01 output substitute value

The gateway switches the outputs of all modules to "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".

A default 10 hold current value
setting

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".
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Table 4-2: Byte Value Meaning
gateway Parameter
parameters name
(>VN01-00)
11 exchange process data The gateway carries on exchanging process data with the

other module bus stations. No error information is
transmitted.

bit 4 and bit 5: Output behaviour 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 value  The gateway switches the outputs of all modules to "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
modaules. 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".

Byte 1

bit 1: Disable all diagnosis

0 deactivated A Diagnostic messages and alarms are generated.

1 activated Diagnostic messages and alarms are not generated.
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Table 4-2: Byte Value Meaning
gateway Parameter
parameters name
(> VN 01-00)
A default bit 2: Disable output power diagnosis
setting

0 deactivated 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
Vg at is not monitored at the power feeding modules.

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

bit 3: reserved

bit4: |/0O-ASSISTANT Force Mode disabled

0 deactivated A -

1 activated The I/0-ASSISTANT is not able to access the gateway using
Force Mode.

bit 5: reserved

bit 6 Startup also if configuration does not match

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

1 activated 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

4.9.2 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.
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"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 U, 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 module.

4.9.3 1/0-module parameters
Digital input modules
BL20-4DI-NAMUR

Table 4-3: 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 output substitute value A

1 = keep last value

7 Substitute value on diag x 0=off A
1=on
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Analog Input Modules
BL20-1AI-1(0/4..20MA)

Industrial
Automation

Table 4-4: Byte Bit Parameter name Value
Module param- -
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 Diagnostics 0 = activate A
1 = deactivate
BL20-2Al-1(0/4..20MA) (1 byte per channel)
Table 4-5: Byte Bit Parameter name Value
Module param- g —
eters 0/1 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 Diagnostics 0 = activate A
1 = deactivate
3 Channel 0 = activate A
1 = deactivate
BL20-1AI-U(-10/0...+10VDCQ)
Table 4-6: Byte Bit Parameter name Value
Module param-
eters 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 Diagnostics 0 = activate A

1 = deactivate
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BL20-2Al-U(-10/0...+10VDC) (1 byte per channel)

Table 4-7: 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 Diagnostics 0 = activate A

1 = deactivate

3 Channel 0 = activate A

1 = deactivate

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

Table 4-8: Byte Bit Parameter name Value
Module param- : X
eters 0/2 0 Mains suppression 0=50HzA
0=60Hz
R default 1 value representation 0 = Integer (15 bit + sign) A
setting
1 =12 bit (left-justified)
2 Diagnostics 0=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 Q2
1110 = resistance, 0...400 Q2
1111 = resistance, 0...1000 Q

1/3 0 Measurement mode 0=2wireA

1 =3 wire
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BL20-2AI-THERMO-PI (2 byte parameters per channel)

Table 4-9: Byte Bit Parameter name Value
Module param- . .
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 Diagnostics 0 =release
1 =block
3 Channel 0 = activate A
1 = deactivate
7 Element 0000 = Type K, -270...1370 °CA
to 4 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 =TypeT,-270...400 °C
1000 = 50 mV

1001 =+100 mV

1010 = £500 mV

1011 =+1000 mV

.. =reserved
BL20-4AI-U/I (1 byte parameters per channel)
Table 4-10: Byte Bit Parameter name Value
Module param-
eters 0to3 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 Diagnostics 0=release A
1 =block
3 Channel 0 = activate A
1 = deactivate
4 Operation mode 0=voltageA
1 =current
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BL20-4AI-U/I (1 byte parameters per channel)

Table 4-11:
Module param-
eters

A default
setting

Byte Bit Parameter name Value
O0to3 0 reserved
1 value representation 0 = Integer (15 bit + sign) A
1 =12 bit (left-justified)
2 Diagnostics 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 =TypeG 0..2315°C
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BL20-2AIH-I
Table 4-12: 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 VA 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 4-12: Byte
Module param-
eters

Bit Parameter name

Value

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)

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)

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)
Table 4-13: 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 In 3-wire mea-
surement, only 000001 voltage 0...10 V DC Standard
the first of the
used channel 000010 voltage -10...10 V DC PA (NE 43)
has too be 000011 voltage 0..10 V DC PA (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 4-13: 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 Q
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 0 =Integer (15 bit + sign) A
representation . -
Kx 1 =12 bit (left-justified)
7 DiagnosticsKx 0 release A
1 block
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Analog output modules
BL20-1AO-1(0/4...20MA)

Industrial
Automation

Table 4-14: Byte Bit Parameter name Value
Module param- N
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

BL20-2A0-1(0/4...20MA) (3 byte per channel)

Table 4-15: Byte Bit Parameter name Value
Module param- q ~
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...+10VDQ) (3 byte per channel)

Table 4-16: 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
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BL20-2A0H-I
Table 4-17: Byte Bit Parameter name Value
Module param-
eters
A default
setting
0 0 Channel 0 = activate A
(channel 1) -
1 = deactivate
1 Diagnostics 0=block A
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
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
243 substitute value Ax
(channel 1)
4to7 similar to byte 0 to 3
(channel 2)
8 HART-Variable VA 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 4-17: Byte Bit Parameter name Value
Module param-
eters
A default
setting
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)

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

Industrial

Automation

Table 4-18: 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 0...10 V DC Standard
000010 voltage -10..10 V DC PA (NE 43)
000011 voltage 0..10 V DC PA (NE 43)
000100 voltage -10..10 VDC, Extended Range
000101 voltage 0..10 VDC, Extended Range
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 deactivated
4 value 0 0 = Integer (15 bit + sign) A
representation Kx - -
1 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 low byte Ax
2/5/8/ substitute value

11

Ax high byte
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Technology modules
BL20-1RS232

Table 4-19: Byte Bit
Module param-
eters

Parameter name

Value

A default 0 3
setting to0

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

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.

Diagnostics

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 4-19: Byte Bit
Module param-
eters

Parameter name

Value

A default 1 0
setting

Stop bits

0=1DbitA

1=2bit

2+1

Parity

00 =none

01 =o0ddA
- The parity bit is set so that the total number
of bits (data bits plus parity bit) setto 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
even.

Data bits

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

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

to5

Flow control

00 =noneA
- 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 stop the transmission
of data from the data terminal device if the
software handshake is active.
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BL20-1RS485/422

Table 4-20: Byte Bit
Module param-
eters

Parameter name

Value

A default 0 3to0 Data rate
setting

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 RS485

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.

0 7 Diagnostics

0 =release A

1 =block

1 0 Stop bits

0=1DbitA

1=2bit

241 Parity

00 = none

01=o0ddA
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 even.

3 Data bits

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

0=8A
The number of data bits is 8.
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Table 4-20: Byte Bit Parameter name Value
Module param-
eters
2 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.
3 XOFF character 0-255(19RA)
only in the RS422-mode:
XOFF character:
This character is used to stop the transmission
of data from the data terminal device if the
software handshake is active.
BL20-1SSI
Table 4-21: Byte Bit Parameter name Value
Module param- — Meaning
eters
A default 0 4t00 reserved
setting
5 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 0000to 1111

(LSB)

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.

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 4-21: Byte Bit Parameter name Value
Module param- — Meaning
eters
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
7 reserved
A default 2 3t00 Data rate 0000 = 1000000 bps
setting 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 5t00 Number of 00000 to 100000
data frame bits Number of bits of the SSI data frame.
SSI_FRAME_LEN must always be greater than
INVALID_BITS.
Default: 25 = 19hex
6 reserved
7 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 free
tion Cfg

Byte 2 free Uuxerr TYPegq TYP o PKZggq PKZ ko SDere SDineo
Byte 3 reserved
Byte 4 reserved (life guarding time until version VN 01-03)
Byte 5 SConaS8  [SConeS7  |SConeS6  [SComeS  |SConed4  [SCome3  |SConeS2 | SCoined]
Byte 6 SCoinS16 [SCoacS15 [SCoiacS14 [SCoiacS13 [SCoiacS12 |SCoacS11 | SCoiacS10 | SCoiacS9
Byte 7 reserved
Byte 8 reserved
Byte 9- |Type designationslave 1-16
24

The following table shows the meaning of the parameter bits:

Table 4-22:
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 4-22: 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=Bus based If the 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 SDggeSx. 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
SDgre 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 ko PKZ error field

Activate slave diagnostics info field PKZz: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 4-22: Parameter Value
Module param- name
eters
Byte 2
PKZr Group PKZ error field
Activate slave diagnostics PKZq.. 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
TYPeo 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 =activeA Single diagnostics is activated
1 =inactive Single diagnostics is not activated
TYPege Group configuration error field
Activate slave diagnostics TYPg: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
U nuxerr Error message Voltage U,y
Activate system diagnostics U yera- 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: Lifequarding time of the SWIRE slaves. Lifeguarding time of
(Lifeguardi  the SWIRE slaves
ng time : .
x02-0x ifeguarding time of the slaves
only up to 0x02-0OxFF Lifeguarding t f the SWIRE sl
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
Byte5-+6
SDpjacSX Input bit communication error, slave x

D301263 0213 - BL20-E-GW-PN

Slave diagnostics message from Byte 1/ Bit 7 is accepted in the feedback interface as Bit
4

0 =activeA SDpiagSx is accepted

1 =inactive SDpiagSx is not accepted
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Table 4-22: Parameter Value
Module param- name
eters

Byte 7 + 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/ -A (see RFID-documentation www.turck.de)
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4.10 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 AR data

Writing of configuration data

Reading and writing of device data

Reading of diagnostic data

Reading of I/O data

Reading of Identification Data Objects (I&M functions)

Reading of differences between the expected and the actually plugged modules

4.10.1 Description of the acyclic gateway user data

Table 4-23: Index Name Datatype r/w Comment

Gateway Appli- (dec.)
cation Instance ’

1 Gateway parameters WORD r/w  Parameter data of the module
2 gateway STRING r Product name of the gateway
Designation

3 Gateway revision STRING r Firmware-revision of the gateway

4 Vendor-ID WORD r Ident number for TURCK

5 Gateway-Name STRING r Name assigned to the gateway

6 Gateway type STRING r Device type of the gateway

7 Device-ID WORD r Ident number of the gateway

8to reserved

23

24 Gateway diagnosis WORD r Diagnosis data of the gateway

25to 31 reserved

32 Module input list Array of r List of all input channels in the
BYTE station

33 Module output list Array of r List of all output channels in the
BYTE station

34 Module diag. list Array of r List of all module diagnosis
BYTE messages

35 Module parameter list Array of r List of all module parameters

0x23 BYTE

36t0 45039 reserved

45040 [&MO-functions r Identification & Maintenance -
services
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Table 4-23: Index Name Datatype r/w Comment

Gateway Appli- (dec.)

cation Instance )
45041 to I&M1 to IM15 Actually not supported
45055

4.10.2 Description of the acyclic module user data

Table 4-24: Index (dec.) Name Datatype r/w Comment
Module user
data
1 Module parameter specific r/w  Parameter of the module
2 Module type ENUM r Module type
UINTS8
3 Module version UINTS8 r Firmware-revision of the module
4 Module ID DWORD r Ident number of the module
5to 18 reserved
19 Input data specific r Input data of the respective module
20to 22 reserved
23 Output data specific r/w  Output data of the respective
module
24to 31 reserved
32to 255 Profile-specific These indices are reserved for the data of several module
profiles (e. g. RFID). The definitions of the profile indices
can be found in the respective module descriptions.
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5.1 Application example

5.1.1 General

In order to configure the connection of a BL20-gateway for PROFINET BL20-E-GW-PN to a Siemens PLC
S7, the software package "SIMATIC Manager" version 5.5 from Siemens is used.

5.1.2 Example network

Siemens PLC S7, CPU 315-2 PN/DP, 6ES7 315-2EH14-0ABO, V3.2
IP-address 192.168.144.112

Siemens switch, 4-port (2 RJ45, 2 LWL)

— Device name: SCALANCE-X202-2P IRT
— IP address: 192.168.144.166

ET200S, IM-151-3 PN

— Device name: ET200-S

— IP address: 192.168.144.188

BL20-E-GW-PN
Gateway for connecting PROFINET to the BL20 example station (see Table 5-1: Example station).

— Device name: not assigned, yet

— IP-address: not assigned, yet

Table 5-1: Module Data width
Example station Process input Process output
GW BL20-E-GW-PN
1 BL20-2DI-24VDC-P 2 Bit -
2 BL20-4DI-24VDC-P 4 Bit -
3 BL20-16DI-24VDC-P 2 Byte -
4 BL20-2AI-1(0/4..20MA) 4 Byte -
5 BL20-2Al-U(-10/0...+10VDC) 4 Byte -
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5.1.3 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.

Flgure' 5>l K SIMATIC Manager - [BL20-E-GW-PN -- C:\Programmel\Siem
SeleCtlng a % File Edit BGEZES PLC  View Options Window Help
Simatic station 1 SIMATIC 400 Station

Subnet » 2 SIMATIC 300 Skation
Program 3 3 SIMATIC H Station

4 SIMATIC P Skation
5 Other Station

& SIMATIC 55

7 PGIPC

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

5.1.4 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.

F,gure 5_2: K SIMATIC Manager, - [BL20-E-GW-PN -- C:\ProgrammelSiemensiStep 7is|
Command "Set 2P Fie Edt Insert PLC View |[Siehel window Help

Customize.., Crlhal+E  JF
PG/PC Inter- oz peatesF
Access Protection [ =
face..." Change Log »
Text Libraries 3
Language For Display Devices, ..
Manage Mulkiingual Texts 3
Reference Data 2

Configure Metwork,

Configure Process Diagnostics

i Daka 3
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5.1.5 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 5-3: B4 HW. Config, - [SIMATIC 300{1) (Configuration) - BL20-E-GW-PN]
Install GSD files Wl station Edt Insert PLC view [0S window Help
O & 2~ = Customize. ., ChrlHAlE+HE L

Configure Metwork

Edit Catalog Profile
Update Catalog

Install HW Updates ..,
Install GSDFile. ..

Find in Service & Suppartt...

2 Define the directory for the TURCK GSDML-files by browsing the directories and add the BL20
PROFINET gateway to the hardware catalog.

Figure 5-4:

, Install GSD Files X
Install GSD files —

Install GSD Files: [from the directory |

|E:\D0kumente und Einztellungentscheuech'Eigene D ateien\Downloads\EL20_PROFIMETYE Browse ..

| File Release | Wersion | Lahguages
GEDMLAY21-Turck-BL20-201 20202, kml 02/02/20127200:00 4M W21 English, Ger
GS TLIRCK-BL20-E-Gi-PN-20120618-010000.2ml 0 2010000 4M W22 English, Ger

Show Log Select Al Deselect All |

Help
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The new gateway can now be found under "PROFINET |0 — Additional Field Devices — 1/0 — TURCK".

Figure 5-5:
BL20gateway in
the hardware
catalog

Hardware Catalog
Find:

| Standard

+- 5% PROFIEUS DP
222 PROFIBUS-PA
- 588 PROFINET 10
-1 Additional Field Devices
=3 140
= TURCK

FErofile:

+-_] analog input
+-[2] analog output
+-1 digital input
+-21 digital output
+-[2 empty slat
+-21 power
+-[21 technology
+- (] FGEN

1 Gateway

23 HMl

3

{23 Metwork Components

+-[] Sensors

-l

4
4
4
4

3 Chose the profile rack "RACK-300" for the Siemens CPU from the catalog and add it to the network

window.

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

Figure 5-6:
Selecting the
CcrPU

[ HW Config - [SIMATIC 300(1) (Configuration) - BL20-E-GW-PN]

Bl Station Ecit Insert PLC View Options Window Help

D& &S LT a== Y Y

<

-5 o R

Slat Module Order rumber Firwars | MPl a

Comment

7

Find: [
Profle:  [Standard
- Gateway
-0 HMI
]
=+ Network Components
[ Sensors

&L Switching devices
= [ SMATIC 300

+ (1 CPU 3121FM
(] CPU 312

= 1 CPU A3
(3 CPU 3130

™0 CPU NIC20P
32 PP

+ (1 CRU 314C2DP

#- (1] CPU 314C-2 PP

+ (] CPU 35

# (11 CPU M5:20P

- [ CPU 3152 PN/DP
[ 6E57 315-2EG10-0480
(0 GES7 315-2EH1 30480
=0 GES7 3152EH14-0480

& v

(11 CPU 315F-2DP

+ (] CPU 315F-2 PH/DP

(] CPU 316

+ (] CPU 3162DP

+ [ CFU 3172

+-(L] CPU 317-2PN/DP

+ (] CPU ANTF2

#-(L] CPU 317F-2 PH/DP
= -

EEST 315-2EH14-04B0 ~ e

384 KB work memory; 0.05ms/1000 instructions: PROFINET connection; 57 =

Comrunication (laadable FBs/FCs]: PROFINET |0-Controller: supports RTART:

PROFINET interface and 2 ports; MAP; PROFINET CBA; PROFINET CBAFrony, o
Press F1 o get Help. Chy
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5 Inthe dialog "Properties Ethernet Interface", define the IP address and the subnet mask for the S7
CPU and add the subnet using the "New..." button.

Figure 5-7:

Properties - Ethernet interface PN-I0 (RO/S2.2) E|
Properties Gererdl  Porameters |
Ethernet inter-
face IF & subnet is selected,
the next available addresses are suggested.
IP address: 192168144112 IR
* Do not use router
Subnet mask: 256,256,256.0
™ Use router
™ Use diffsrent method to obtain [P address Address: ,7
Subret:
r_ | Mew |
oK Cancel Help
Flgure 5_8 Properties - New subnet Industrial Ethernet b_?|
Add new General ]
Ethernet subnet :
Mame: 2
57 subnet [D: o037 - |003B
Praject path: |BLZ0-E-GW-PH
Storage location
of the project: |E.\Plugramme\s|EmEns\SlEpT\s7prU\\B L20E-G
Author: |
Date created: 11/05/2012 11:22:33 AM
Last modified: 11/05/2012 11:22:33 AM
LCommert;

Cancel Help
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5.1.6 Adding PROFINET network nodes
The nodes of the example network (see page 5-2) are added to the PROFINET as follows:
Siemens-switch
— Device name: SCALANCE-X202-2P
— IP address: 192.168.144.166
ET200S
— Device name: ET200-S
— IP address: 192.168.144.188

Figure 5—9,‘ [ Hw Config - [SIMATIC 300(1) (Configuration) -- BL20-E-GW-PN] X
Station Edit Insert PLC Wiew Options Window Help -8 x
Add network o

ODEs-8 85 PO =
node

End | | ail

Euofie:  [Standard |
Ethermel(1}: PROFINE T10-System (100)
Y + BY FROFIBUS DF ~
T EEE $ PROFIBUS-PA
- 22 PROFINET ID
+ -] Additional Field Devices
+ ] Gateway
+-(20 HMI
=3 140
+-( ET 200eco PN
+-{0 ET 200M
+-{1 ET 200pra
=3 ET 2005
+ {3 GSD
= g IM151-3PN
=@ IM151-3PN
< (] &l
(1 A0
v @ @3 P
< » + (3 DI
=100
1] SCALANCE-%202-2PIRT SR |
:I:I [] + (] Frequency converter
Slat Moduls Order rumber | | addiess | O addiess | Diagnostic address Comment = (2] I-5ENSE
7 SCALANCE X022 6ER T 207 2R 2042 2] Motor starter
wr [ e AT =0 PM
A7 Foit [ B S +-(1 Special modules
KA A B Eia + @@ IM151-3 PN FO v4.0
KAl Aws A E @@ IM151-3 PN FO 5.0
KA A AE + g IM151-3 PN FO V6.1
+-g@ M151-3PNFOY7.0
+ @@ IM151-3PN HF
@@ IM151-3 PN HF 4.0
+ g M151-3 PN HF 5.0
g M151-3 PN HF vE.D
+ g M151-3 PN HF vE.1
g M151-3 PN HF v7.0
+ g MI51-3PNHS V1.0
+ g M151-3PNHS V20
X

CPU 315-2 PN/DP

L

HEPTA
H2P2A

=

=

GES7 151-34420-04B0 £
PROFIMET 10 device interface maodule M 151-3 PH [ERTEC200] for ET 2005 =
electronic module, supports packing; firmware 3.0

Press F1 ko get Help. Chg
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Add BL20 gateway

Now, the BL20-gateway is selected from the Hardware Catalog and added to the configuration
BL20-E-GW-PN,
- Device name: not assigned, yet
— IP-address: not assigned, yet

1 Select the gateway under "PROFINET I0 — Additional Field Devices— 1/0 — TURCK — BL20" and
add it to the Ethernet-network.

Figure 5-10: [ HW Config - [SIMATIC 300{1) (Configuration) -- BL20-E-GW-PN] Jl(=1t3)
Se/ect BL20 ) station Edt Insert PLC Wiew Options Window Help _ g9 x
gateway bS58 & & din i [EH D %8 [ w2
A~ =1k
End | LHER
Profile: ‘ Standard ﬂ
Ethermet1: PROFINET-0-Gyster (100]

T v Y = W PROFIEUS DF -~

- 22 PROFIBUS-PA

CPU 3152 PN/DP CElike a3 Turckeb = %8 PROFINET IO

=21 additional Field Devices

‘ =310
ﬁ = [ TURCK
=[] BLZ0

Eg BLEOE-GwW-PN

+-[_1 analoginput
+-[_1 analog output
+-[_1 digital input
+-[_1 digital output
+-[_ empty slat
+-( power
+-{Z1 technology
-] FGEN
ud = Gateway
& > = HMI
=10
:l:l @] tuckblZ0-e = (£ Network Components
51 (L SCALANCE w700
w1 (L] SCALANCE =-200
~ w1 (L] SCALANCE =-300
(2] SCALANCE 400
] Sensors
=] Switching devices
El SIMATIC 300
#0007 3

1

2

3

n 6827377 e
5

3

M2AER
M2AA

Comment

Order number | address | O address | Diagnostic address

’ I

TURCK
Modular Fieldbus 10-System in P20
GSDMLY2 2 TURCK-BL20-E-GW/-PN-201 20615070000, xml

Press F1 to get Help. Chg

2 Adouble-click on the gateway-symbol opens the dialog "Properties TURCK".

3 Enter the gateway’s device name in this dialog.
Note

When being operated for the first time, the default-device name of the TURCK BL20 gateways
for PROFINET is "turck -bl20-e".
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Figure 5-11:
Dialog:
Properties
TURCK

Properties - turck-bl20-e g|

General ]

Family:

Device name:

GSD file:

IP address:

Shart description: turck-bl20-2

Order No./ firrmware: BOZF377 / SW V1.0
TURCK

Mode in PROFINET 10 System

Device number: 3 =l |PROFINET-ID-System (100)

Modular Fieldbus 10-System in P20

GSDMLA2 2-TURCK-BL20-E-G\-PN-2072067 8-07 0000, xml

LChange Release Number...

192.168.144.115 Ethermnet

I W Assign |P address via |0 controller I

Comment:

Cancel Help

Note

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

The selection of a device name for a special 10 device can thus be compared to the setting of
the PROFIBUS address for a DP slave.

Note

When storing the device name or the IP address or when resetting the gateway to the default
values, the GW-LED switches to orange. During this time, the gateway’s voltage supply must
not be interrupted. In case of a power failure, faulty data will be stored in the gateway.
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Configuring the BL20-station

After the assignment of the device name, the I/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.

Figure 5-12:
Add I/0O-
modules to the
station

Add a station

5-10

B3 HW Config - [SIMATIC 300(1) (Configuration) - BL20-E-GW-PN]

m] Station Edit Insert PLC Wiew Opbions Window Help = | 0%
D58 8 &5 s gn |EhE 88 w2
o] Blx
Eind: ‘ i b
Profile: ‘ Standard hd
............................. Etherne((1): PROFINETID-Syaters (100)
1 T ¥ Y Tg PROFIBUS DP A
FROFIBUS-PA
2 CPU 3152 PN/DP w2 M1t w3 Tuck b = 8% proRNET 10
xi MPLDP @ s @ = (21 Addiional Fiekd Devices
R =310
2P A ﬁ =3 TURCK.
X2P2AR =21 BL20
3 = ﬁ BL20-E-Giw'-PN
= +-[Z analog input
+-[2 analog output
+- [ digital input
=1 digital output
BL20-16D0-24vDC-0EA-P
BL20-200-120/230AC-0. 54
BL20-2D0-24vDC-0.54N
BL20-2D0-24vDC-054F
] BLZ0-2D0-24vDC-28-P
< > BL20-2D0-R-CO
BL20-2D0-R-NC
&= @ wckbizte BL20-2D0-A-NO
BL20-32D0-24vDC-05AF
Slat Module Order number | address | @ address | Diagnostic addiess: Comment /'/ BL20-4D0-24VDC-0.54P
F ek -Ble EEFFIFF FOFET 1~ BL20-E-16D0-24vDC-054P
&7 FAT | BL20-E-8D0-24VDC-0.54-P
s A s -AME (2] empty slot
74 Fort 7B 1 [0 power
BL20-2D1-24YDC-P 6827009 a 1[0 technclogy
BL20-4DI-24YDC-P 6827012 1 B (1 FGEN v
BL20-1A1-U(-10/0.+10%D~ 6827019 256...257 5827024 E
6 258... 261 BL20-2D0-24v0C-0.54-P
2 GSDMLY2 2-TURCK-BL20-E-Ghw'-PN-20120618-010000.xml
Fress F1 to get Help. Cha

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.
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5.1.7 Scanning the network for PROFINET nodes

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

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

Figure 5-13:

% HW Config - [SIMATIC 300(1) (Configuration) -- BL20-E-GW-PN]

Configur e Ol Station Edt Insert JReM view Options Window Help ¢
Ethernet node O e8 8 ¢ Doneed cort
Upload... — j
Find: ‘ ot
Frafie: | Standard
Ethemet(1) PROFINET-I0-System (100]
W Module Information. ., Chrl+D =% PROFIBUS DP
1 FROFIBLIS-Pa
2 CLLIER = ﬁ PROFINET 10
AT =121 Additional Field Devices
@ S @M
X2FTA =3 TURCK.
X2P28 =3 BL20
3 - BLAEGWRN
L =1 analog input
Ethernet Edit Ethernet Mode #1-1 analog output
N =3 d\g!tal input
Browse Networ'" - 7 Nodes e d‘gltglLDZLS-:LgDU-ZWDE-U.SA-P
BL20-2D0-120/230VAC-0 54
Start | ‘ IP address MAC address Device type | Mame Subnet mask. | BL20-2D0-24VDC-0.54-M
192160.121245  DO-OE-UCTO0S1C2  57-PC pohihgxp TR
132168144166 75 SCALANCE.  scalances206-1 BLa0 D0 4VDE 5 P
192168.144.148 S7.PC lableslpc2e?
: 192168.0.2 00-07-46-FF-60-43  TURCK kb gtég'égg'z'ﬁg
132168144247 O0-0F-0C-3380-50 57-PC o7 -2D0 A
| @ ek Bl 1 00D T BL20-2D0-R-N0
192160.144.112  DO-OE-BL-LE-BLF  57-300 prin BL20-3200-24vDC-0.54P
Siot Module BL20-4D0-24YD 154 P
7 (g furck B4 BL20E-1600-24VDC0 58P
7 ; FHAT BL20E-8D0-24vDC-0 58P
s fl] Awi A - emply siot
il s A =& ;:v’j:rsu
1 BL20-2DI- (0 technolagy
2 |[1 BLzoaDl; ] FREN
3 BL20-14/
1 BL20-24- Flash MAC address 00-07-45-80-FA-AE |
5 BL20-2D0) [ ] 5120 £ 5w P4 20120818 01000
Displays the sdcressof] [ 0K | Concel | He | ch
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.
3 Select a node and close the dialog with "OK".
The features of the selected node are now shown in the in the dialog "Edit Ethernet Node".
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Device name assignment BL20-gateway

If necessary, the deivce name can now be changed to the needs of the application.

In this example, the following properties are assigned to the BL20-gateway:

Device name:

turck-bl20-e-20

Figure 5-14:
Adaptation of
the Ethernet
node configura-
tion

5-12

Start
|

[ Fastzearch

Browse Network - 7 Nodes

| | IP address MAC address Device type | Mame Subret mask |
192168.121.245  00-0E-OC-7051-C2  57-PC pohlhpsp
192168.144.166  00-1B-1B-3D-4B-75  SCALAMCE.. scalance-x206-1
192168.144.148  00-1B-21-C1-B5EA  57-PC ilabtestpcaw?
132.168.0.2 00-07-46-FF-E0-43  TURCK turck-blz20-2

152168144 247

152168144112

Flash MAC address:

00-07-465-60-Fé4

00-0E-0C-23-BD-60  S7-PC

\%met node

MAC address:

Set [P configuration

* Usze |P pararmeters

pohlay

Modes accessible online

00-07-46-80-FA-AB Browsze. .

IP address:
U GRS * Do naot uze rauter
Subret mask: " Use router
" Obtain IP address from a DHCP server
|dentified by
i+ i i
Cliertt 1D: |
Azzigh device hame
Device name: |turck-bI2D-e-ZD ‘ Agzign M ame
Resget to factory settings
Feset
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 5-11: Dialog: Properties TURCK).

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

D301263 0213 - BL20-E-GW-PN



A TUNRCEK
Application example

Industrial
Automation

5.1.8 PROFINET neighborhood detection via LLDP
The BL20-gateways support the LLDP protocol (Link Layer Discovery Protocol) see also page 3-3.

Due to the neighborhood detection, there is no previous PROFINET name assignment (see Device
name assignment BL20-gateway (page 5-12) is necessary for a new device of the same type and with
an identical process data width in case of a device exchange. The device name and the IP-address will
be assigned to the new device by the neighbor-device configured before (see Configuring the neigh-
borhood detection (page 5-14)).

Necessary setting of the PROFINET-controller

The neighborhood detection without using a PC or removable media can only be executed if the func-

tion "Support device replacement without exchangeable medium" is activated within the properties of
the PROFINET-controller.

Figure 5-15: Properties - PN-I0. (RO/S2.2) =
Sett’ngs Of the Media Redundancy ] Time-of-Day Synchronization 1 Optiohs ]
PROFINET_ General I Addresses ] PROFIMET ] |-Device ] Synchronization ]
controller Short description: PM-10

Device name:

[ Use different method to obtain device name

¥ Support device replacement without exchangeable rmediurm

Interface

Type: Ethermet
Device number: 0
Address: 192.168.144.112

Mebworked: Yes Properties...

LComment:

Cancel Help

In case of a device exchange, a new device thus not receives the device name from the removable
medium or the PG but from the |0-controller.

The device name is assigned by means of the devices' portinterconnections configured in the topology
definition.
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Connection of the PROFINET gateway to a Siemens PLC S7

Configuring the neighborhood detection

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

The definition of the partner-port is done either in the properties of the devices' Ethernet-ports or
directly in the PROFINET Topology Editor (seepage 5-15).

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

Figure 5-16:

Partner-port ly s Wiy ek
definition D=8 g s uln |[[F) £ B8 [ k2
(Examp/e) Properties - PN-10 - Port 1 (RO/S2/X2 P1 R)

5-14

A,

Genelal] Addiesses  Topology 1 Upllons] .
_ | Port Interconnection [
1 Local port: |SIMAT\E 300(1%PH-0 [CPU 315-2 PNADPMPort 1 [RO/52/52 P1 R)
2 CPU 315-2 PN/DP
X7 MesDe Medium: Local port: iCopDer Partner port: e
X2 A . =
T E Port 1 Cable name: ] pe _J
X2P2A Povt 2
3 Partrers -E-GW-FN
: Partrier port: A b = nalog input
= g ]A b ::IHEI _‘J nalog outpl
| 00(11\[1] SCALANCS IRT\Port ] R4S (<] P1 igital input
SIMATIC 300(1)%1] SCALANCE »¢202-2PIRT\Port 2 - RJ45 [<1 P2) igital output
SIMATIC 300(1]41] SCALAMNCE +202-2PIRT\Part 3 - POF [<1 P3) ] BL20-16
SIMATIC 300(1]41] SCALANCE X202-2PIRT\Pait 4 - POF [<1 P4) H EL20oD
SIMATIC 200(173(3) turck-=-bI20-208Pert 1 - R4S (41 P1) prectiet
SIMATIC 300(143] turck-e-bl20-204Port 2 - B 45 (<1 F2) G
SIMATIC 300(174/4] turck-e-bl20-224Port 1 - RJ45 [<1 F1) BL20-2D
SIMATIC 300(144] turck-e-bl20-224%Port 2 - BJ45 [1 P2) ] EL20-2D
< I Dele J i BL202D
] BL20-2D
=] o e CapleBata i oLt
[ BL20-32
Slat Module Order n 1 ] EL20-4D
i c J—— i BL20E-
CPU 315-2 PN/DP_ |BES7 3 = g ] BL20E-
MAE mpty slot
Y s

BH27I7T

TURCK

3
]
5
©

Traertinn nnssihle
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Application example

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.

Industrial
Automation

Figure 5-17:
PROFINET

@l Station WM Insert PLC Wiew Options ‘indow Help

[BAHW Config - [SIMATIC 300(1) (Configuration) - BL20-E-GW-PN]

Ethernet(1): PROFIMET -0-5 ystem (100]

. = BE % k2
Topology Editor I
A Example:copper
port
B fiber optic port @ e Te ' T
C Example: cop- 2 Master Syscem , L
X PROFINET 10 System..
per- A2 Obiject Properties...  Al+Return
. prey=ra] Domain Management. ..
connection x2paa v
3 Change Access
== Assign Asset ID...

D

ﬁ [3] turck-e-t

~ alx
Find [ g
Profle:  [Standard =l

+- 3% PROFIELS DP ~
252 PROFIBUS-PA 1
= %2 PROFINET 1D
=L Additional Field Devices
=10
= {11 TURCK
=[] BL20
=g BL20EGwW-PN
+-_1 analoginput
(7

24/0C-0EAR
20/230MAC-05A
AUDC0 AN B
Intygconnection table Selection range 4D 5A-P
4UDC-24F
¥ Show station name Fiter. | Show ol parts | Filter, | Shaw al parts || ko
1B Cakle len | Signal del | Comment [ IMI51-3PN ng
e [+}- SIMATIC 300(1) A
=1 IM151-3PN 24YDC-05AP
O Defaut part [ SCALANCE-X202-2PIRT DL
(= SMATIC 300(1) o ke e 0-28vDC05P
= PR-ID(CPL 315-2 PNDP) (8- REsEH ED 24DC0.54-P
[ Port1(X2P1R) SCALANCAX202-2PIRT \Part 1 100m
[ Port2(X2F2R)

[Z1- SCALANCE-XJum
=z Topology Editor
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Connection of the PROFINET gateway to a Siemens PLC S7

5.1.9 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 5-18: - Topology Editor,
PROFINET Tahle view ] Graphic wiew  Offine/online comparison 1
TOpO/Ogy Edltor Configured topology (offline] [etected tapology [onling]
Offline/ online I—l
i Filter: [Show all devices Start 7 devices found
Compar,son Object name Partner port Cable data Object name Partner port Cable data
=)~ im151 -3pn-testiab
Port 1 (X1 P1 R) SIMATIC 300011 % PH-IC(CPL 315... (0.01 ps) Part1 pri-ia 4 Port 1 Sm (0,00 ps)
Port 2 (X1 P2 R) sralance-x202-2pirt 1Port 1 - RJ_ (0.01 ps) Fort 2 sralance-x202-2pirt 4 Port 1 5m (0.00 p=)
[=1- PH-IO(CPL 315-2PNIDR) = pr-in
Port 1 (X2 P1) im151-3pntestiab YPort 4 (K1 P (001 ps) Fort 1 im151-3pn-testiab \ Port 1 S (0.00 ps)
Port 2 (X2 P2) Port 2
=~ scalance-x202-2pirt (=)~ scalance-x202-2pirt
Port1 - RJ45 (X1 P1) im151-3pntestiab VPort 2 (<1 P (0.01 pe) Port 1 im151-3pn-testiab \ Port 2 5m (0.00 ps)
Part 2 - RJ45 (%1 P21 turck-hi20-e-20 \Port 1 - RJ45 (... (0.02 ps) Part 2 turck-bi20-e-204 Part 1 Sm (0.02 ps)
Port 3 - POF (X1 P3) Fort 3
Fart 4 - POF (X1 P4} Fort 4
[#-turck-hi20-2-20 [#-turck-hl20-8-20
[+~ turck-bl20-s-22
|E-Allggemein
pohlhpxp
pohlw?
llaktestpc2uw T
[+~ pn-ia-1
< >
< Assign o Export... I Options. I
Cancel Help
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5.2 Diagnostics with Step 7

5.2.1 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:

Figure 5-19: : — —
. . odule Information - tTurck- -g =

D h F8' Module Information - turck-bl20 (=] = =]
lagnostics Path: [BL20_E_GW_EN\SIMATIC 300(1\CPUI 315  Operating mode of the CPU:  <i>RUN

e . W

A channel-specific | S3tus: ¥4 Emor _ _ _

module Network Connection | ~ Statistics | Identification |
. . General 10 Device Diagnostics Communication Diagnostics Interface

diagnostics

B manufacturer 0 controller: prio
speciﬁc help Manufacturers description  Hans Turck GmbH & Co KG Device 1D: 164 7001

texts Hex. Format...

Standard diagnostics:

Channelspecic diagnostics:
Slot Channel ... | Emor

4 0 Wire break: A
4 1 Wire brealc

Help on selected diagnostic row: Display

= Help on Channel-specific Djagnostics @

C

— Diagnostic row:

High limit violated

Help:

Causze: Measured value exceeds measuring range/limit value,

Remedy: Tune madule - check sensor/actuatar.

B

Cloze
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Connection of the PROFINET gateway to a Siemens PLC S7

5.2.2 Diagnostic telegram with error code

Flgure 5_2_0' 10 Device Diagnostics in Hexadecimal Format

Diagnostic

message 10 device vendor and channelspecific diagnestics (hexadecimal):
0ao0: 007100071C 07 07 00 00 00 00 00 00 8001 80 00

A slot-no. 0o 080080 02 80 00 08 00 80 01 80 00 00 0000 ad

B subslot-no.

C error code

D plaint text diag-
nostic message

5-18

0020: 00100016 01 07 0000 0000 00 03 00 01 8000
0030: 08 0080 00 0000 28 050007 001000 1C 07 01
0040 00000000 00 04 0001 80 00 0300 RO 0000 00
D050 28 05 00 06 00 01 2805 A

Structured Dizplay:

[H- Diagnostics <l>

Diagnostics <2>

|é| Diagnostics <3»

--Header

--de:ess

E| Diagnostic type: Channel diagnostics
L-USI: 8000

= Channel diagnostics <1>

-+ ChannelNumber: 00a0

ChannelProperties: Z280¢

ChannelErrorType: 0008 - Wire break

[{- Channel diagnostics <Z»

Cloze | Frint... |
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Using the BL20 gateway in IRT-networks

5.3  Using the BL20 gateway in IRT-networks
The BL20-E-GW-PN can be used in both, RT- and IRT-networks.

The gateway has to be parameterized for operation in IRT-networks.

TUNRCK

Industrial

Automation

1 Double-click slot X1 "PN 10" of the gateway and open the dialog box "properties - PN 10 (X1).

2 Intheregister-tab "Synchronization" switch the "Synchronization control" to "Sync slave".

3 The parameter "RT-class" is automatically set ti "IRT".

4 The device is now configured for the operation in the IRT-network.

Figure 5-21: [ Hw Canfig - [SIMATIC 300(1) (Configuration) -- BL20-E-GW-PN] X
Parameteriza- Bl Station Edt Insert PLC Yiew Options Window Help BEES
tion of the DB & & di wln || OO | S5 | w2
~ =lxl
gateway's RT- B i
operation mode Bofle:  [Standrd =
Ethermet(1): PROFINETA0-System [100) B

+- %% PROFIBUS DP
22 PROFIBUS-PA.

E

¥-hg

2 CPU 315-2 PN/DP. = $ PROFINET IO
X1 MDA = Additional Field Devices
X2 Lalgiel P -3 140
X2PTA Poit 1
x2p28 Poit 2 Properties - PN-10 (X1)
3
General] Addresses  Spnchronization l 10 Eycle]
Parameter Walue
=123 Cenfiguration ]
[#] Synchronization role Sync slave j
< \/ [£] Name of sync domain Mat synchronized
= —H=3 RT class
ﬂ:l [3) turckbi2e [£] IRT option High performance
Siot | Module Drder ru
z turck-biiGe BRI
el |
st A 7 FieE
KA Aws A
1 BL20-201-24vDCF E827009
2 BL20-4D1-24vDC-P 6027012
3 BL20-141-U(-10/0.+10vD~ 827013
4 [[§ BLZ0-2-TheimoFI E827020
5N i 7
3
Press F1 to get Help.
Cancel Help
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Integration of the technology modules

6.1

6.1.1

Integration of the R$232-module

Data image
Process input data (PZDE)

Process input data is data from the connected field device that is transmitted via the BL20-1RS5232
module to the PLC. The BL20-1RS232-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 SPS.

The transmission is realized in a 8-byte format which is structured as follows:

6 bytes are used to contain the user data.

1 byte contains the diagnostics data.

1 status byte is required to ensure trouble-free transmission of the data.

Figure 6-1:
Process input
data SPS

6-2

Process input data (RSxxx == PLC)

o

‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bitél ‘BRS ‘BRZ ‘Biﬂ ‘Bitl]‘

1] R¥_DB_4

1 R¥_DB_4

2 R¥_DB_3

3 R¥_DB_2

4 R¥_DB_1

5 R¥_DB_0

Diagnostic messages

6 Buf
Ol

HndSh
Err

Huwy
Failure

Frame
Err

Prm
Err

Status byte

STAT ‘ TA_CMT_ACK ‘ RE_CNT ‘ RE_BYTE_CHT
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Meaning of the data bits (process input)

Table 6-1: Designation

Value

Description

Meaning of the
data bits BufOvfl;

(processinput) ~ FrameErr;
HndShErr;

HwFailure;
PrmErr

0-255

Diagnostic information (correspond to the diagnostic information in
the diagnosis telegram).

These diagnostics are always displayed and independent to the
setting of the parameter ,Diagnostics".

STAT

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 setto "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

The value TX_CNT_ACK is 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 is 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.

D301263 0213 - BL20-E-GW-PN
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Integration of the technology modules

Process output data (PZDA)

Process output data are data which are sent from the PLC via the gateway and the BL20-1RS232-
module to a connected field device.

The data received from the PLC are loaded into the 64-bit transmit-buffer in the BL20-1RS232-module.

The fieldbus specific transmission for PROFINET is realized in a 8-byte format which is structured as
follows:

6 bytes are used to contain the user data.

1 byte contains, signals to start the flushing of transmit- and receive buffer.

1 control byte is required to ensure trouble-free transmission of the data.

Figure 6-2:
Process output
data SPS

Proces output data (PLC > RSxxx)

o

‘Bit? ‘Bﬂﬁ‘Bﬂﬁ‘Bﬂél‘Bitﬁ ‘BRZ ‘Biﬂ ‘Bitl]

T+_DB_5

T<_DB_4

T+_DB_3

T+ _DB_2

T+_DB_1

T+_DB_D

Reset of R¥_- and Tx_buffer

‘R}{EIUF THBUF

fEeseved FLUSH | FLUSH

Contral byte

STAT-
RES

RE_CNT_ACK TA_CNT ‘ TA_BYTE_CNT
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Meaning of the data bits (process output)

Table 6-2: Designation

Value

Description

Meaning of the
data bits STATRES

(process output)

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 O 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.

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

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

The value RX_CNT_ACK is 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

Number of the valid bytes in this data segment. In PROFINET, the data
segments contain a maximum number of 6 bytes of user data.

D301263 0213 - BL20-E-GW-PN
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Integration of the technology modules

6.2 Integration of the RS485/422-module

6.2.1 Dataimage

Process input data (PZDE)

The BLxx-1RS485/422-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 SPS.

The transmission is realized in a 8-byte format which is structured as follows:

6 bytes are used to contain the user data.

1 byte contains the diagnostics data.

1 status byte is required to ensure trouble-free transmission of the data.

Figure 6-3:
Process input
data SPS

6-6

Process input data (RSxxx == PLC)

o

‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bitél ‘BRS ‘BRZ ‘Biﬂ ‘Bitl]‘

R¥_DB_4

R¥_DB_4

R¥_DB_3

R¥_DB_2

R¥_DB_1

R¥_DB_0

Diagnostic messages

6 Buf | Frame |Hndsh| Hw | Prm
Ovfl Err Err | Failure| Err EEsed
Status byte
7
STAT ‘ TH_CMNT_ACK ‘ Rx_CHNT ‘ Rx_BYTE_CMT
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Meaning of the data bits (process input)

Table 6-3:
Meaning of the
data bits
(process input)

Designation

Value

Description

BufOvfl;
FramekErr;
HndShErr;
HwFailure;
PrmErr

0-255

Diagnostic information (correspond to the diagnostic information in
the diagnosis telegram).

These diagnostics are always displayed and independent to the
setting of the parameter ,Diagnostics".

STAT

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

The value TX_CNT_ACK is 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 is 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. In PROFINET, the data
segments contain a maximum number of 6 bytes of user data.

D301263 0213 - BL20-E-GW-PN
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Process output data (PZDA)

The data received from the PLC are loaded into a transmit-buffer in the BLxx-1RS485/422 module.

The fieldbus specific transmission for PROFINET is realized in a 8-byte format which is structured as

follows:

6 bytes are used to contain the user data.

1 byte contains, signals to start the flushing of transmit- and receive buffer.

1 control byte is required to ensure trouble-free transmission of the data.

Figure 6-4:
Process output Proces output data (PLC > RSxxx)
data SPS
‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bitél‘BitS ‘BitZ ‘Biﬂ ‘Bitl] ‘
1] TH_DB_A
1 TH_DH_4
2 TH_DB_3
3 TH_DB_2
4 TH_DB_1
5 TH_DBE_D
Reset of R¥_- and Tx_buffer
6 R¥BUF | THBUF
fesened ‘FLUSH FLUSH
Contral byte
! S;é'sl' R¥_CHNT_ACK TH_CMNT ‘ TH_BYTE_CMNT
Meaning of the data bits (process output)
Table 6-4: Designation Value Description
Meaning of the
data bits RXBUF FLUSH 0-1 The RXBUF FLUSH bit is used for clearing the receive buffer.
(process output) If STATRES=0,10r0 — 1:
A request with RXBUF FLUSH = 1 will be ignored.
If RXBUF FLUSH =1, arising edge 1 — 0at STATRES clears the transmit
buffer.
TXBUF FLUSH  0-1 The TXBUF FLUSH bit is used for clearing the transmit buffer.
If STATRES=0,10r0 — 1:
A request with TXBUF FLUSH = 1 will be ignored.
If TXBUF FLUSH =1, a falling edge 1 — 0 at STATRES clears the
transmit buffer.
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). The
clearing of the receive and transmit buffer by RXBUF FLUSH/TXBUF
FLUSH is possible.

If this bit is 0, all changes in TX_BYTE_CNT, TX_CNT and RX_CNT_ACK
are ignored. The value 1.0 or the transition from 0 to 1 disables the
clearing of the receive and transmit buffer by the RXBUF FLUSH/TXBUF
FLUSH.

6-8
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RX_CNT_ACK 0-3

The value TX_CNT_ACK is 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 is a confirmation of successful acceptance of
the data segment using TX_CNT.

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_ 0-7
CNT

Number of the valid bytes in this data segment. In PROFINET, the data
segments contain a maximum number of 6 bytes of user data.

D301263 0213 - BL20-E-GW-PN
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6.3 Integration of the SSI-module

6.3.1 Dataimage

Process input data (PZDE)

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.

Figure 6-5:
Process input
data

Process input data (SSI -» PLC)

o

‘ Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit0

1] DBE_3

1 DBE_2

2 DB_1

3 DBE_0

Status messages

REG RD
ABORT

X

REG RD ADR (MSE bis LSE)

REGWR

REG WR

ACEPT | AKN

X

X

S5

S5

S5

S5
5TS3

5TS2 ST STS0

6 5TS 5TS
Up Dk

REL
ChP2

FLAG 5TS
CMP2 [ CMP2

REL FLAG 5TS
ChiP1 CMP2 [ CMP2

Diagnostic messages

|

1
=
%]

STOP‘ B ‘ B ‘PARA

ERR 5TS
LIFLWAY

5TS ERR S5
QFLA S5 DIAG

Meaning of the data bits (process input)

Table 6-5:
Meaning of the
data bits
(process input)

6-10

Designation

Value

Description

REG_RD_DATA

02321

Content of the register to be read if REG_RD_ABORT=0.
If REG_RD_ABORT =1, then REG_RD_DATA=0.
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Table 6-5: Designation
Meaning of the

data bits

(process input)

Value

Description

REG_RD_
ABORT

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).

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

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

Writing the user data from the process output to the register
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.

REG_WR_AKN

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.)

A modification of the register contents by a process output
was initiated, i.e. REG_WR = 1 — chapter ,Process output
(PZDA)".

A write job would not be accepted with the next telegram of
process output data.

SSI_STS3

SSI_STS2

SSI_STS1

SSI_STSO

These four bits transfer the status bits of the SSI encoder with
the status messages of the SSI module. With some SSI
encoders, the status bits are transferred together with the
position value.

STS_UP (LED UP)

The SSI encoder values are decremented or the values are
constant.

The SSI encoder values are incremented.
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Table 6-5: Designation Value Description
Meaning of the
data bits
(process input)
STS_DN 0 The SSI encoder values are incremented or the values are
(LED DN) constant.
1 The SSI 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_CMP?2) since the last reset.
1 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.
STS_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)
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=1in
the process output data.
STS_CMP1 0 A comparison of the register contents has produced the

following result:
(REG_SSI_POS) # (REG_CMP1)

A comparison of the register contents has produced the
following result:
(REG_ SSI_POS) = (REG_CMP1)
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Table 6-5: Designation
Meaning of the

data bits

(process input)

Value

Description

STS_STOP

The SSl encoder is read cyclically.

Communication with the SSI encoder is stopped as STOP =1

(process output) or
ERR_PARA =1.

ERR_PARA

The parameter set of the module has been accepted.

Operation of the module is not possible with the present
parameter set.

STS_UFLW

A comparison of the register contents has produced the
following result: (REG_SSI_POS) > (REG_LOWER_LIMIT)

A comparison of the register contents has produced the
following result: (REG_SSI_POS) < (REG_LOWER_LIMIT)

STS_OFLW

A comparison of the register contents has produced the
following result: (REG_SSI_POS) < (REG_UPPER_LIMIT)

A comparison of the register contents has produced the
following result: (REG_SSI_POS) > (REG_UPPER_LIMIT)

ERR_SSI

SSl encoder signal present.

SSl encoder signal faulty. (e.g. due to a cable break).

SSI_DIAG

No enabled status signal is active
(SSI_STSx =0).

At least one enabled status signal is active (SSI_STSx = 1)
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Process output data (PZDA)
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:

4 bytes are used for representing the data that is to be written to the register with the address
specified at REG_WR_DATA.

1 byte contains the register address for the data that is to be read with the next response telegram.

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 is used for controlling the comparison operations.

1 byte contains a Stop bit for interrupting communication with the encoder.

Figure 6-6:
Process output Process output data (PLC > SSI)
data
‘Byte ‘Bit?‘Bitﬁ‘BRS‘BTM‘BRS‘BRZ‘BTH‘Bitl]‘
0 DB_3
1 DB_2
2 DB_1
3 DB_0
Control data
4 ¥ ¥ REG RD ADR (MSE bis LSB)
5 RVES ¥ REGWR ADR
6 B B B ‘c%gz apz | ¥ | cib1 | owpr
7 sTop | ¥ ¥ ‘ ¥ ¥ ¥ ¥ ¥
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Meaning of the data bits (process output)
Table 6-6: Designation Value Description
Meaning of the
data bits REG_WR_DATA 02321 Value which has to be written to the register with the address
(process output) 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 (— chapter process input
(PZDE)") is reset (0).

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_CMP?2 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
SSl 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
SSl 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
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6.4 Integration of the SWIRE-module BL20-E-1-SWIRE

The module can be integrated if the gateway firmware is at least Version 1.51.

6.4.1 Dataimage

Process input

The field input data is transferred from the connected SWIRE-BUS to the BL20-E-1SWIREmodule. The
process input data is the data that is transferred by the BL20-E-1SWIREmodule via a gateway to the PLC.
The transfer is carried out in 8-byte format. 4 bits are reserved for each SWIRE slave. The following

information can be transferred:

Contactor coil on/off

Motor-protective circuit-breaker off or tripped/ on

Status of the slave o.k./diagnostics message present

Table 6-7:
Data structure

Byte Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
1 SWIRE Slave 2 SWIRE Slave 1

2 SWIRE Slave 4 SWIRE Slave 3

3 SWIRE Slave 6 SWIRE Slave 5

4 SWIRE Slave 8 SWIRE Slave 7

5 SWIRE Slave 10 SWIRE Slave 9

6 SWIRE Slave 12 SWIRE Slave 11

7 SWIRE Slave 14 SWIRE Slave 13

8 SWIRE Slave 16 SWIRE Slave 15

6-16

The data of SWIRE slave 1 is the data of the first physical slave on the SWIRE bus. he remaining slaves
are assigned in consecutive order accordingly. The meaning of the data of an SWIRE slave depends on

the product concerned.
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The meaning of the data of an SWIRE slave depends on the product concerned.

Table 6-8: Bit7 Bit6 Bit5 Bit 4
Process input

data with SDx / free free PKZSTx Slx
SWIRE-DIL

The following table shows the meaning of the data bits:

Table 6-9: Design. Status Comment

Data bits
SIx 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
PKZSTx Switch status, PKZ x
0 off Off The motor-protective circuit breaker is off or
has tripped
1 on On The motor-protective circuit breaker is
switched on
SDx Communication error, slave x

Setting the NDDIAG parameter copies the slave diagnostics message
(input byte 1/bit 3) to the feed-back interface. The information is provided
as status information in the PLC for the user.

0 ON LINE ON LINE Status of slave x:

1 OFF LINE OFF LINE Status of slave x: diagnostics available
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Process output

Field output data is output from an BL20-E-1SWIRE module to a field device. The process output data is
the data that is transferred by the PLC via a gateway to the BL20-E-1SWIRE module. The transfer is
carried out in 8-byte format. 4 bits are reserved for each SWIRE slave. The following information is

transferred:

Switch status of contactor coil on/off

Table 6-10: Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Data structure
1 SWIRE Slave 2 SWIRE Slave 1
2 SWIRE Slave 4 SWIRE Slave 3
3 SWIRE Slave 6 SWIRE Slave 5
4 SWIRE Slave 8 SWIRE Slave 7
5 SWIRE Slave 10 SWIRE Slave 9
6 SWIRE Slave 12 SWIRE Slave 11
7 SWIRE Slave 14 SWIRE Slave 13
8 SWIRE Slave 16 SWIRE Slave 15
The data of SWIRE slave 1 is the data of the first physical slave on the SWIRE bus. he remaining slaves
are assigned in consecutive order accordingly. The meaning of the data of an SWIRE slave depends on
the product concerned.
Meaning of the 4-bit process output data on an SWIRE-DIL device:
Table 6-11: Bit7 Bit6 Bit5 Bit 4
Process output
data with free free free SOx
SWIRE-DIL
The following table shows the meaning of the data bits:
Table 6-12: Design. Status Comment
Data bits
SOx relay x
relay x
SOx s 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

6-18
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Diagnostics
Table 6-13: Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Diagnostic data
SWIRE
Byte 1 GENERA  Ugyerr free COMgzz  free RDYer free SWegr
LERR
Byte 2 free Usxerr ~ TYPee free PKZ e free SDggr free
TYPgg field
Byte 3 TYPgrpS8  TYPpeS7  TYPrpS6  TYPpreS5  TYPgpS4  TYPpeS3  TYPrpS2  TYPgeST
Byte 4 TYPera TYPera TYPere TYPer TYPege TYPega TYPee TYPeeS9
S16 S15 S14 S13 S12 S S10
Slave diagnostics bit field
Byte 5 SDgrpS8  SDgppS7  SDgprS6  SDprpS5  SDgppS4 SDgpeS3  SDgppS2  SDggeST
Byte 6 SDgpeS16  SDgppS15  SDpppS14  SDgppS13  SDgpeS12  SDgppS11  SDgrgS10  SDgppS9
PKZ field
Byte 7 PKZgS8  PKZprS7 PKZgpS6 PKZ S5 PKZppeS4  PKZgeS3  PKZpgS2  PKZeS1
Byte 8 PKZ s PKZen PKZ s PKZ e PKZ e PKZpm PKZ e PKZreS9
S16 S15 S14 S13 S12 S S10
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The following table shows the meaning of the diagnostic bits:

Table 6-14: Design. Value Meaning
Meaning of the
diagnostic bits

Byte 1

SWegr SWIRE MASTER

The configuration was accepted according to the parameter setting and the SWIRE bus
is in data exchange mode.

0 Data exchange The bus is in data exchange mode

1 Offline The configuration was not accepted, the bus does not
switch to data exchange mode. (SW LED flashing)

RDYege SPS SLAVE

Parameter setting is faulty. The ACTUAL configuration was accepted according to the
SET configuration and the data exchange with the higher-level is o.k.

0 Data exchange The busis in data exchange mode

1 Offline The configuration was not accepted, the bus does not
switch to data exchange mode. (SW LED Rdy 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.
Ucwerr Voltage Uy,

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

0 OK No error present.

1 under voltage  An error is present.

GENERAL; Error message

k 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

Byte 2
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Value Meaning

Communication SWIRE slave

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

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

1 faulty An error is present.

Overcurrent protective circuit-breaker

If the parameter PKZqeA 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.

configuration

If the TYPz parameter is set for group diagnostics, this bit indicates an error as soon as
the ACTUAL configuration of a slave does not match the SET configuration for this
position.

0 OK The ACTUAL configuration fully matches the SET
configuration or diagnostics function has been
deactivated via the parameter.

1 faulty The actual configuration does not fully match set
configuration.

Table 6-14: Design.

Meaning of the

diagnostic bits
SDERR
PKZ e
Byte 2
TYPege
UAUXERR

Voltage U,y

If the U, yereA 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 voltageis 0.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 6-14: Design.
Meaning of the
diagnostic bits

Value Meaning

Byte 3.4

TYPgaSx

Device configuration, slave x

Info field for the individual indication of a configuration error as error message. If the
TYP oA parameter has been set for single diagnostics, this bit field indicates the error,
as soon as the ACTUAL configuration of the slave was not accepted and is therefore not
enabled for data exchange. The diagnostics LED of the slave flashes.

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

SDggpSX

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

PKZgarSX

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

ﬂ The error messages Uxerpr TYPerrr TYPerrSX, PKZ g, PKZpSX, SDgpg and SDgpeSx can be
deactivated by a respective parameterization.
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Parameters consist of data that has to be sent to the module so that it can operate correctly in the
application concerned.

Table 6-15: Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
Parameters
SWIRE
Byte 1 reserved free free MC MNA configur Disable free
ation Cfg
Byte 2 free UAUXERR TYPERR TYPINFO PKZERR I:)KZINFO SDERR SDINFO
Byte 3 reserved
Byte 4 Life guarding time
Byte5  SDpacS8 SDpiacS7  SDpjagS6  SDpiagS5  SDpiacS4  SDpiacS3  SDpiagS2  SDpjagST
Byte 6 SDDIAG SDDIAG SDDIAG SDDIAG SDDIAG SDDIAG SDDIAG SDDIAG59
S16 S15 S14 S13 S12 S11 S10
Byte 7 reserved
Byte 8 reserved
Byte9- Type designationslave 1-16
24
The following table shows the meaning of the parameter bits:
Table 6-16: Parameter Value

Module param- name
eters

A default Byte 1

setting

Disable Cfg

Disabling of the acceptance of the physically present configuration as ACTUAL

configuration on manual push button actuation.

0 =inactive A

The physically present configuration of the SWIRE bus is only
accepted as the ACTUAL configuration by pressing the CFG button.
The comparison with the SET configuration is then carried out.

1 =active

The physically present configuration is automatically accepted as
the ACTUAL configuration and then compared with the SET

configuration.

configuration

PLC configuration check

The configuration check parameter enables a comparison of the set and actual

configuration based on the device ID.

0 =activeA

Configuration check based on device ID. Only SWIRE slaves with a
device ID completely matching the set configuration are accepted

on the bus.

1 =disabled

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

the device ID.

Byte 1
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Table 6-16: Parameter
Module param- name
eters

Value

A default MNA
setting active/ passive

Configuration check
If the ACTUAL configuration of the SWIRE bus does not match the SET configuration,
the master only exchanges data with the correctly configured and functional slaves.

0=Busbased No data exchange with a slave with an incomplete / incorrect
A configuration.

1 =Slave The bus also goes into operation with the correctly configured

based slaves even if the configuration is incomplete. All slaves detected
by the daisy chain configuration with a position that matches the
set configuration are started up. Slaves that do not match the set
configuration are inactive.

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. For detailed information please read
the manual for the IO-modules (D300717).

SDINFO

Slave error field
Activate slave diagnostics info field SDERRSx. 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

SDERR

Group error - slave error

Activate slave diagnostics SDERR. 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

I:)KZINFO

PKZ error field
Activate slave diagnostics info field PKZERRSx. 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

PKZcgr

Group PKZ error field
Activate slave diagnostics PKZERR. 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

6-24

D301263 0213 - BL20-E-GW-PN



Integration of the SWIRE-module BL20-E-1-SWIRE

Industrial
Automation

Table 6-16:
Module param-
eters

A default
setting

Parameter Value

name

Byte 2

TYP o 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

TYPger Group configuration error field
Activate slave diagnostics TYPERR. As soon as only one slave on the bus is incorrectly
configured, this is indicated as an error depending on the parameter setting.
0=active A Group diagnostics is activated
1 =inactive Group diagnostics is not activated

U auxerr Error message UAUX-
Activate system diagnostics UAUXERR. UAUXERR 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 =activeA Error message U, yerractivated
1 =inactive Error message U, yrs NOt activated

Byte 3 reserved

Byte 4

Lifeguarding ~ 0x02-OxFF Lifeguarding time of the SWIRE slaves
0x64 A Setting of lifeguarding time of SWIRE slaves, timeout time up to

automatic reset of the slaves in the event of communication failure.
(n * 10ms) (Default 1s)
OxFF: OXFF: Lifeguarding off

Byte5-6
SDpacSX 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 SDpiagSx is not accepted
Byte7-8 reserved
Byte 9 to 24
Device ID, 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)
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6.5 Integration of the Encoder/PWM-module BL20-E-2CNT-2PWM

Detailed information about the process image of the module can be found in separate manual,
D301224, ,BL20 - I/O-MODULES BL20-E-2CNT-2PWM?*, chapter 2)

6.6 Integration of RFID-modules BL20-2RFID-S/-A

BL20-2RFID-S and BL20-2RFID-A (see RFID-documentation under www.turck.de)
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Guidelines for station planning
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Module arrangement

Random module arrangement
Complete planning

Maximum system extension

W NN N

Power supply

Power supply to the gateway

Module bus refreshing
Creating potential groups

C-rail (cross connection)

Direct wiring of relay modules

[o =R NNV, BNV, RNV, BV |

Protecting the service interface on the gateway

Plugging and pulling electronics modules

Extending an existing station

Firmware download

D301263 0213 - BL20-E-GW-PN

71



Guidelines for station planning

7.1 Module arrangement

7.1.1 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 7-1:
Example of a
stationstructure
with ECO
gateway (here
for CANopen),
ECO and stan-
dard /0O
modules

Note

ﬂ The mixed usage of base modules with screw connections and base modules with tension
clamp connections requires a further power supply module to be mounted. Thereby, it must

be ensured that the base modules are fitted with the same connection technology (screw or

tension clamp) as the power supply module.

7.1.2 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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7.1.3 Maximum system extension

The station extension may not exceed the maximum number of 72 modules.

If the maximum sum of the modules’ nominal current consumptions (see below Table 7-1: Nominal
current consumptions of the BL20 modules) right to the gateway (max. sum X |,;; = 800 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
amountto1,5A.

A
i

Attention

Ensure that a sufficient number of Bus Refreshing and Power Feeding modules are used if the
system is extended to its maximum.

Note

If the system limits are exceeded, the software I/0-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 7-1: Module Nominal current consumption at the module

Nominalcurrent bus

consumptions

ofthe BL20

modules
BL20-PF-24VDC-D 28 mA
BL20-PF-120/230VAC-D 25mA
BL20-2DI-24VDC-P 28 mA
BL20-2DI-24VDC-N 28 mA
BL20-2DI-120/230VAC 28 mA
BL20-4DI-24VDC-P 29 mA
BL20-4DI-24VDC-N 28 mA
BL20-4DI-NAMUR 40 mA
BL20-E-8DI-24VDC-P 15 mA
BL20-E-16DI-24VDC-P 15 mA
BL20-16DI-24VDC-P 45 mA
BL20-32DI-24VDC-P 30 mA
BL20-1AI-1(0/4...20MA) 41 mA
BL20-2Al-1(0/4...20MA) 35mA
BL20-1AI-U(-10/0...+10VDCQ) 41 mA
BL20-2AI-U(-10/0...+10VDC) 35mA
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Table 7-1:
Nominalcurrent
consumptions
ofthe BL20
modules

7-4

Module Nominal current consumption at the module
bus

BL20-2AI-PT/NI-2/3 45 mA
BL20-2AI-THERMO-PI 45 mA
BL20-4Al-U/I 30 mA
BL20-E-8AI-U/I-4AI-PT/NI 50 mA
BL20-2DO-24VDC-0.5A-P 32mA
BL20-2D0O-24VDC-0.5A-N 32mA
BL20-2D0O-24VDC-2A-P 33 mA
BL20-2DO-120/230VAC-0.5A 35mA
BL20-4DO-24VDC-0.5A-P 30 mA
BL20-E-8D0O-24VDC-0.5A-P 15 mA
BL20-E-16D0O-24VDC-0.5A-P 25 mA
BL20-16D0O-24VDC-0.5A-P 120 mA
BL20-32D0-24VDC-0.5A-P 30 mA
BL20-1AO-1(0/4..20MA) 39 mA
BL20-2A0-1(0/4..20MA) 40 mA
BL20-2A0-U(-10/0...+10VDC) 43 mA
BL20-E-4AO-U/I 50 mA
BL20-2DO-R-NC 28 mA
BL20-2DO-R-NO 28 mA
BL20-2DO-R-CO 28 mA
BL20-1RS232 140 mA
BL20-1RS485/422 60 mA
BL20-1SSI 50 mA
BL20-2RFID-x 30 mA
BL20-E-1SWIRE 60 mA
BL20-E-2CNT-2PWM 30 mA
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7.2 Power supply

7.2.1 Power supply to the gateway
The gateways BL20-E-GW-PN offer an integrated power supply (see also Power supply (page 4-8)).

7.2.2 Module bus refreshing

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 7-1: Nominal current consumptions of the BL20 modules, page 7-3).

Attention

The sum of the nominal current consumptions (see Table 7-1: Nominal current consumptions
of the BL20 modules, page 7-3) of the used BL20 modules may not exceed 800 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 1/0-ASSISTANT 3 (FDT/DTM)
generates an error message if the user activates the DTM "Additional functions — Verify station".

7.2.3 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.
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7.2.4 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 7-2:
C-rail
(front view)
Figure 7-3:
C-rail
(side view)
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
Forinformation about introducing a BL20 station into a ground reference system, please read
chapter 7.
7-6
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Figure 7-4: 8Dl
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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 foracommon 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.
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Figure 7-5:
Using the C-rail
as protective
earth and for
the power
supply with
relay modules

8D
PF 2D0 gco 2DO 2Dl PF NO NC NO NC

C-Schiene (PE) (C-QW og)

14 2414 2414 241 24

SBC  SBB SBCS SBCS SBCS SBCS

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 /0 modules (German: D300716,
English: D300717).

7.2.5 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.
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7.3  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.

7.4 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, shortinterruptions 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.

7.5 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.

7.6 Firmware download

Firmware can only be downloaded via the service interface on the gateway using the software tool
I/O-ASSISTANT 3 (FDT/DTM).

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.
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8.1

8.1.1

8.1.2

8-2

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.).

Cable routing

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.

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

grounding specifications when routing cables outside of buildings.

8.1.3 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.

8.1.4 Transmission media

D301263 0213 -

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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8.2 Potential relationships

8.2.1 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 8-1: Service USB

Block diagram @

BL20-station U

with PROFINET- Module bus
gateway

CPU

=

N\H 2

ogi

I

Eth1 - Eth? u U, I U, U U
Gateway Output Intput Bus Output Power  Output
Refreshing Feeding
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8.3  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.

8.3.1 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.

8.3.2 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.

8.3.3 PE connection

A central connection must be established between ground and PE connection (protective earth).

8.3.4 Earth-free operation

Observe all relevant safety regulations when operating an earthfree system.PE connection
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8.3.5 Mountingrails

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 8-2: = 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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8.4 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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8.5

8.5.1

8.5.2
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Potential compensation

Potential differences can occur between installation components that are in separate areas if these

are fed by different supplies,

have double-sided conductor shields which are grounded on different installation components.

A potential-compensation cable must be routed to the potential compensation.

Warning
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.

Protection against Electrostatic Discharge (ESD)

Attention
Electronic modules and base modules are at risk from electrostatic discharge when

disassembled. Avoid touching the bus connections with bare fingers as this can lead to ESD
damage.
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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 atwww.turck.de.
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11 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.

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.

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.

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.

/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.

LLDP

Abbreviation for ,Link Layer Discovery Protocol”. Protocol for neighborhood detection between PROFINET nodes
and thus allows the simple exchange of PROFINET network nodes without an additional engineering tool. Further
information under www.profibus.com.

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.

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.

PLC

Programmable Logic Controller.
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Potential compensation

The alignment of electrical levels of electrical components and external conductive components by means of an
electrical connection.

Potential free

Galvanic isolation of the reference potentials in I/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.

Shielding

Description of all measures and devices used to join installation components to the shield.
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Short-circuit proof

Characteristic of electrical components. A short-circuit proof part withstands thermal and dynamic loads which
can occur at its place of installation due to a short circuit.

Station

A functional unit or /0O 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.
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