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1

1.1

1.2

2020/09

About These Instructions

These operating instructions describe the structure, functions and the use of the product and will
help you to operate the product as intended. Read these instructions carefully before using the
product. This is to avoid possible damage to persons, property or the device. Retain the instructions

for future use during the service life of the product. If the product is passed on, pass on these instruc-
tions as well.

Target groups

These instructions are aimed a qualified personal and must be carefully read by anyone mounting,
commissioning, operating, maintaining, dismantling or disposing of the device.

Documentation concept

This manual contains all information about the EtherCAT-Gateway of the product line BL20-ECO
(BL20-E-GW-ECQ).

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

The bus-independent I/0-modules of the BL20-system as well as all bus independent information
as mounting, labeling etc. are described in a separate manual.

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

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



About These Instructions

1.3 Explanation of symbols used

The following symbols are used in these instructions:

> |

DANGER

DANGER indicates a dangerous situation with high risk of death or severe injury if not
avoided.

B>

WARNING

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

B>

CAUTION

CAUTION indicates a dangerous situation of medium risk which may result in minor or
moderate injury if not avoided.

NOTICE
NOTICE indicates a situation which may lead to property damage if not avoided.

= =

NOTE

NOTE indicates tips, recommendations and useful information on specific actions and
facts. The notes simplify your work and help you to avoid additional work.

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

This symbol identifies relevant results of steps

1.3.7 Additional documents

The following additional documents are available online at www.turck.com

Data sheet

Declaration of Conformity

14 Feedback about these instructions

We make every effort to ensure that these instructions are as informative and as clear as possible.
If you have any suggestions for improving the design or if some information is missing in the doc-
ument, please send your suggestions to
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2 Notes on the Product

2.1 Product identification

These instructions apply to the BL20 gateway BL20-E-GW-EC.

2.2 Scope of delivery

BL20-E-GW-EC
2 end brackets

2.3 Legal requirements

The device falls under the following EU directives:
2014/30/EU (electromagnetic compatibility)
2011/65/EU (RoHS Directive)

2.4 Manufacturer and service

Hans Turck GmbH & Co. KG
Witzlebenstralle 7

45472 Muelheim an der Ruhr
Germany

Turck supports you with your projects, from initial analysis to the commissioning of your applica-
tion. The Turck product database contains software tools for programming, configuration or com-
missioning, data sheets and CAD files in numerous export formats. You can access the product data-
base at the following address:

Should you have any further questions, please contact the sales and service team in Germany under
the following telephone numbers:

Sales: +49 208 4952-380
Technology: +49 208 4952-390

Internet:

Outside Germany, please contact your local Turck representative.

2020/09 7


http://pdb2.turck.de/en/EN/groups/
http://pdb2.turck.de/en/EN/groups/
http://pdb2.turck.de/en/EN/groups/
http://www.turck.de/en/support-62.php
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3 For Your Safety

The product is designed according to state-of-the-art technology. However, residual risks still exist.
Observe the following warnings and safety notices to prevent damage to persons and property.
Turck accepts no liability for damage caused by failure to observe these warning and safety notices.

3.1 Intended use

The devices are only intended for use in industrial applications.

The BL20 gateway BL20-E-GW-EC is part of the BL20 system. It forms the interface to an EtherCat
network and forwards the data collected by the BL20 /O modules within the BL20 station from the
field to the higher-level EtherCat master.

The devices may only be used as described in these instructions. Any other usage shall be consid-
ered improper and Turck shall not be held liable for any resulting damage.

3.2 General safety instructions
The device may only be assembled, installed, operated and maintained by professionally trained
personnel.

The device may only be used in accordance with applicable national and international regula-
tions, standards and laws.

The device only meets the EMC requirements for industrial areas and is not suitable for use in res-
idential areas.

2020/09 9
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4 EtherCAT features supported by BL20

4.1 EtherCAT according to the Modular Device Profile

The EtherCAT gateway for BL20-ECO complies to the EtherCAT Modular Device Profile (MDP)
according to EtherCat-standard ETG 5001.

The BL20-ECO gateway for EtherCAT supports CANopen over EtherCAT (CoE).

NOTE
ﬂ File Access over EtherCAT (FoE), Servo Profile over EtherCAT (SoE) and Ethernet over Eth-
erCAT (EoE) are not be supported, yet.

A Modular Device is a device with physically connectable modules and/or several functional mod-
ules. Therefore only one object dictionary exists in the gateway.

Each BL20-1/0-module has corresponding entries for inputs, outputs, configuration, information,
RxPDOs and TxPDOs.

According to the MDP, two defined areas exist in the object dictionary:
Communication Area
Device Parameter Area

The object dictionary is dynamic and always depends on the modules, which are physically con-
nected to the gateway. The object dictionary is created in the device’s RAM on each power cycle.

There is only one object dictionary for the complete station.

2020/09 11



411 EtherCAT State Machine

Bootstrap
(not supported)

Fig. 1: EtherCAT-State Machine

Status Meaning
Init Device starts, no SDO and no PDO transfer
Pre-Operational SDO transfer, no PDF transfer
Safe Operational SDO and PDO transfer
The input data are cyclically updated, all slave outputs switch to the safe state, for
BL20 "0".
Operational SDO and PDO transfer, in- and output data valid

4.1.2  SDO services
All SDO-services are integrated according to ETG 1000.5.
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413 Communication area

All mandatory objects in the Communication Area are supported. Some of them are conditional and
only appear in the object dictionary, if the modules connected to the gateway need them (e. g:
RxPDO Mapping Objects only exist, if output modules are connected to the gateway).

Index Use Description (Value)
M = mandatory
O = optional
C = conditional

0x1000 M Device Type (0x00001389)
0x1001 o} Error Register, seess.
0x1008 M Device Name (BL20-E-GW-EC)
0x1009 M Hardware Version
0x100A M Software Version
0x1018 M Identity (Device identification), see s.
0x10F3 0o Diagnosis History, sees.
0x1600 - 0x17FF C RxPDO Mapping, see s.

Mandatory if Outputs are connected (see below)
0x1A00 - 0x1BFF) C RxPDO Mapping, see s.

Mandatory if Inputs are connected (see below)
0x1C00 C Sync Manager Communication Type, see s.
0x1C12 C Sync Manager 2 PDO Assignment

Mandatory if outputs are connected, sees.
0x1C13 C Sync Manager 3 PDO Assignment

Mandatory if inputs are connected, see s.
0x1C32 C Sync Manager 2 Synchronization, see s.
0x1C33 C Sync Manager 3 Synchronization, see s.

2020/09 13



EtherCAT features supported by BL20

14

Error register (0x1001)

The Error Register is structured as follows:

Error Register M = mandatory Meaning
O = optional

Bit 0 M generic error message

Bit 1 o Current error

Bit 2 (e} voltage error

Bit 3 O temperature error

Bit 4 0] communication error (overrun, error state)

Bit 5 (¢} device profile specific error

Bit 6 0] reserved

Bit 7 0 manufacturer specific error
Identity object (0x1018)

The Identity Object contains the Vendor ID (Turck 0x0000009C), the Product Code (6827380), the
revision- and serial number. This mandatory object with its four sub-objects contains the values
found in the Slave Information Interface (SIl EEPROM). The object is read only.

Diagnosis hsitory object (0x10F3)

The Diagnosis History object up to 50 diagnostic messages from the gateway and the I/0 modules
can be stored.

Eventually additional explanations for the diagnostic messages of the gateway can be found under
. For the I/0 modules they can be found in ,

RxPDO and TxPDO mapping objects (0x1600 - 0x17FF and 0x1A00 - 0x1BFF)

Access: RO

The PDO Mapping Objects are used to define the structure of the PDOs as described in ETG1000.6
(Application Layer protocol specification).

The PDO numbering depends on the module’s slot-number in the BL20-station and is generated as
follows:

Index = 0x1600 + (slot-number -1) for output modules
and

Index = 0x1AQ0 + (slot-number -1) for input modules.
Each object consist of one or several sub-objects.

Each sub-object represents a module channel and points to input- or output-objects, see
and

Two special RxPDO and TxPDO mapping-objects for each module are created and named based on
the module name and direction.

For Example: ,Mapping RxPDO BL20-E-4AO-U/I"

The corresponding subjects are named based on the channel count.
For Example: "Output Mapping Area 2" for channel 2.
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Sync Manager Communication Type (0x1C00)

This object describes the use of the Sync Manager channels.

Sync Manager Channel Description

0 Mailbox Write (EtherCAT Master view)

1 Mailbox Read (EtherCAT-Master view)

2 Process output data (EtherCAT-Master view)
3 Process input data (EtherCAT-Master view)

Sync Manager PDO Assign (0x1C12 and 0x1C13)

The PDO Assign objects are used to describe which PDO shall be transmitted with the EtherCAT
input and output data.

Access: RO
The sub-objects of the Assign objects point to the RxPDO and TxPDO Mapping objects.
The mapping for both, for input and output data, is done as follows:
1 The PDOs of all analog and technology modules are mapped at first
2 followed by the PDOs of the digital modules.

3 Togetawordboundary for the process data an additional gap PDO may be present after the dig-
ital modules. The gap PDO is not visible in the object dictionary.

4 After the process data PDOs, the gateway status PDO and gateway control PDO follow. These
special PDOs represent the objects 0xF100 (status, see
) and 0xF200 (control, see ).

The structure of the process data image thus always depends on the modules connected to the
gateway and is constant for that specific station configuration.

Example-Mapping

An example mapping can be found in ,

Sync Manager Synchronization (0x1C32 and 0x1C33)

These objects contain the information about the synchronization behavior of the device as
described in the ETG1020 (EtherCAT Protocol Enhancements).

BL20 supports Free Run synchronization, which means, that the EtherCAT-slave is not running syn-
chronously with EtherCAT. The slave does not work synchronously with the EtherCAT-cycle, but has
it's own cycle.

Access: RO

2020/09 15



EtherCAT features supported by BL20

4.14

16

Module object area (0x6000 - OXAFFF)

Object area Index Range Modular Device
Input data, see s. 0X6XxX Conditional
Output data, sees. 0X7xxXX Conditional
Configuration data, see s. 0Xx8xxx Optional
Information data, see s. 0X9XXX Optional
Diagnostic data, sees. OxAXXX Optional

Input data object area (0X6xxx)

Each module has one input data object with several sub-objects depending on the channel count
of the connected module.

The input data objects are mapped to TxPDOs which are read cyclically by the Master. There is one
TxPDO per module defined.

The index of the input data object depends on the module’s slot-number within the BL20-station:
from:

Index = 0x6000 + (slot number-1) x 0x0010

module 1 =0x 6000, module 2 = 0x6010, module 3 = 0x6020, etc.)

The input data area and the TxPDOs of a module only exist if input data of the module is available.

Output data object area (0x7xxx0)

Each module has one output data object with several sub-objects depending on the channel count
of the connected module.

The output data objects are mapped in a RxPDO so that it is read cyclically. There is one RxPDO per
module defined.

The index of the output data object depends on the module’s slot-number within the BL20-station:
from:

Index = 07000 + (slot number-1) x 0x0010

module 1 =0x 7000, module 2 = 0x7010, module 3 = 0x7020, etc.)

The output data area and the RxPDOs of a module only exist if output data of the module is avail-
able.

Configuration data object area (0x8xxx)

Each module has one configuration data object with several sub-objects depending on the channel
count of the connected module.

The index of the configuration data object depends on the module’s slot-number within the BL20-
station:

Index = 0x8000 + (slot number-1) x 0x0010

module 1 =0x 8000, module 2 = 0x8010, module 3 = 0x8020, etc.)

Some sub-indices contain module-parameters.

The EtherCAT-Master can write them to the gateway or the modules during the state transition from
PRE-OP to SAFE-OP (see ).
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The module-parameters are defined in the

Sub-index Name Data Type Use Details
M = mandat.
O = optional
C = conditional
0x01 Module UNSIGNED 16 C
address
0x02 Typestring ~ VISIBLESTRING O not supported
0x03 Name string  VISIBLESTRING O Contains the name of the module
0x04 Device type  UNSIGNED 32 /M Mandatory for modules which support CoE
or a vendor specific profile (BL20).
0x05 Vendor ID UNSIGNED 32 C not supported
0x06 Product UNSIGNED 32 C Contains the product code.
code Mandatory if supported.
0x07 Revision UNSIGNED 32 C Contains the revision no.
number Mandatory if supported.
0x08 Serialnum-  UNSIGNED 32 C not supported
ber
0x09 ModulePDO  UNSIGNED 16 C Used for modular devices which have a dif-
group ferent mapping order. Defines the mapping
order. For BL20 the following modules
groups are defined:
0 = gateway
1 = analog and technology modules
2 = digital modules
0x0A Module UNSIGNED 32 Used to identify each module in the device.
ident
0x0B Slot UNSIGNED 16 Defines the position of the module within
the device.
0x0C Slot group UNSIGNED 16 not supported
0x0D... reserved
0x1D
Ox1E Network OCTET- not supported
segment STRING[6]
address
0x1F Network UNSIGNED 32 not supported
port
0%20...0 Vendor /pro- 0} Parameters of the modules.
XFF file specific Depending on the modules connected to

the gateway. If a module supports parame-
terization, then the parameters start at sub-
index 0x20 in object 0x8000.

17
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Information data object area (0x9xxx)

Each module has one information data object.

The index of the information data object depends on the module’s slot-number within the BL20-sta-
tion:

from:

Index = 0x9000 + (slot number-1) x 0x0010

module 1 =0x 9000, module 2 = 09010, module 3 = 0x9020, etc.)

This object has the same structure as Configuration Data objects and supports the same sub-
indexes except for the ones for the parameters. (0x20 to 0XFF).

Diagnosis data object area (OxAxxx)

Each module in a BL20-station has one diagnosis data object.

The index of the diagnosis data object depends on the module’s slot-number within the BL20-sta-
tion:

from:

Index = 0xA000 + (slot number-1) x 0x0010

module 1 = 0xA000, module 2 = 0xA010, module 3 = 0xA020, etc.)

Each channel of a module has one sub-object in the diagnosis data area starting with sub-index 1.

Here, only the last diagnosis message of a channel can be read.

NOTE
ﬂ Older diagnosis messages can be read from the Diagnosis History Object (see
).

This objects and the corresponding sub-objects only exists if the corresponding module supports
diagnosis data.
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415 Device Parameter Area

The device parameter area contains all parameters which belong to the EtherCAT device (gateway).
The BL20 gateway supports the mandatory objects of the Modular Device Profile as well as the
objects 0xF100 and 0xF200 which are mapped into the process data.

Index Name
0xF000 Modular Device Profile, see s.
0xF002 Detected Module Command

Scan of the module bus for the actually connected modules after a possible mod-
ule exchange, see s.

0xF030 Configured Module Ident List
List of the configured modules, see s.
0xF040 Detected Address List
List of the slot-numbers of the /0 modules at the gateway. An empty slot is shown
as"0"s.
0xF050 Detected Module Ident List
List of the detected modules, sees.
0xF100 Device status (TxPDO mappable), sees.
0xF200 Device status (TxPDO mappable), sees.
0x2000 Module List Handling Object, see s.

Modular Device Profile (0xF000)

The modular device profile object contains all information to interpret the objects of the object area
of the modules.

Access: RO
not PDO-mappable

Sub-index Name Data Type Use Details
M = mandat.
O = optional
C = conditional
0 Number of UNSIGNED8 M BL20=5
entries
Padding UNSIGNED8
1 Index UNSIGNED16 M Maximum number of objects per
distance module
BL20 =10
2 Maximum num-  UNSIGNED16 M BL20 =72 modules

ber of modules

2020/09 19
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Sub-index Name Data Type Use Details
M = mandat.
O = optional
C = conditional
3 General UNSIGNED32 C Available sub-indices in General
configuration configuration objects 0x8xx0, see
also

)
Bit0=1 0x8xx0:sub-index 1
Bit1=1 0x8xx0:sub-index 2

etc.
4 General UNSIGNED32 C Available sub-indices in General
information information objects 0x9xx0, see

also

)
Bit0=1 0x9xx0:sub-index 1
Bit1=1 0x9xx0:sub-index 2
etc.

5 Module PDO UNSIGNED16 C BL20=0
group of device

Detected Module Command (0xF002)

This object allows a directed scanning of the module bus in case of a necessary module exchange.

The object has 3 sub-indices:

Sub-index Meaning
0xF002:01 Command
0xF002:02 Status
0xF002:03 Response

Executing a Detected Module Command
1 Writing any value to sub-index 0xF002:01 activates the scan of the module bus.
2 The scan was successful, if sub-index 0xF502:03 (Response) contains "0" after the scan.

3 If new or missing modules are detected, the list of module IDs
as well as the list of slot-numbers are updated.

4 All other objects remain static and are only updated following a power-reset.

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



Configured Module Ident List (0xF030)

Contains the module ident numbers of the modules configured in the master for the BL20-station.

The EtherCAT Master downloads the module ident list to the BL20-gateway and the gateway com-
pares this list to the expected module configuration.

In case of a difference between this list and the list in object 0xF050, see
, the write request on the specific sub-object will be denied with SDO Abort

Code 0x08000020.
Sub-index Data Type Description
1 UNSIGNED32 Module ident number of the module configured at slot 1 after
the gateway.
2 UNSIGNED32 Module ident number of the module configured at slot 2 after
the gateway.
72 UNSIGNED32 Module ident number of the module configured at slot 72 after

the gateway.

Detected Address List (0xF040)

This object contains a list of slot-numbers (addresses) of the modules actually connected to the
gateway during a gateway-restartorifa has been executed.

An empty slot is shown as "0".

Sub-index Data Type Description

1 UNSIGNED16 Address (slot-no.) number of the module detected at slot 1
after the gateway.

2 UNSIGNED16 Address (slot-no.) number of the module detected at slot 2
after the gateway.

72 UNSIGNED16 Address (slot-no.) number of the module detected at slot 72
after the gateway.

2020/09 21



EtherCAT features supported by BL20

Detected Module Ident List (0xF050)

Contains the module ident numbers of the modules physically present in the BL20-station.

Sub-index Data Type Description
1 UNSIGNED32 Module ident number of the module detected at slot 1 after the
gateway.
2 UNSIGNED32 Module ident number of the module detected at slot 2 after the
gateway.
72 UNSIGNED32 Module ident number of the module detected at slot 72 after
the gateway.

Device Status Object (0xF100)

This object contains the gateway status word. It is mapped in a TxPDO and can thus be read cycli-
cally by the EtherCAT Master.

Byte |Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Under - I/0 config- - Module Diagnosis Summa-
voltage uration bus error | message rized mod-
U, changed available ule diagno-

sis

1 Module Force Master con- | - - Under volt- | Over volt-
bus fail- mode figuration age U, age U,
ure active error

Further information can be found in section

Device Control Object (0xF200)

Not supported, yet. Reserved for future use.
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Module List Handling Object (0x2000)

This object serves for manual synchronization of the two module lists in the gateway (
and ).

Sub-index 01:
Writing any value to this sub-index activates the copying of the
into the

Sub-index 02:
Writing any value to this sub-index activates the deleting of the

Please observe, that a power-reset has to be executed after writing to the Module Han-
dling object.
Changes will not be accepted without a power-reset.

472 EtherCAT device description file (ESI-file)

EtherCAT uses an * xml-file, the EtherCAT Slave Information (ESI) to represent a device. This file can
be imported to the EtherCAT PLC program.

2020/09 23
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5 Technical features

5.1 Function

BL20-gateways for EtherCAT are used to connect BL20 10 modules to an EtherCAT-network.

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

5.2 Technical data
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Fig. 2: Front view

A LEDs for BL20 module bus

B service interface

C 2 LEDs for the EtherCAT communication
D EtherNet-switch with EtherNet-LEDs

E terminals for field supply

F terminals for system supply
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Technical features

5.2.1

522

26

Block diagram

Service USB

(]
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CPU

Module bus

Gateway

Fig. 3: Block diagram BL20-E-GW-EC

General technical data of a station

WARNING

Defective power supply unit

Danger to life due to dangerous voltages on touchable parts
» Only use SELV or PELV power supplies in accordance with EN ISO 13849-2, which allow
a maximum of max. 60 VDC or 25 VAC in the event of a fault.

Technical data

Supply voltage/auxiliary voltage

U,y (nominal value) 24VDC
(provision for other modules)

l5,s (On maximum system extension) Approx.0.5 A
U, nominal value 24VDC

|Lmax (Maximum field supply current) 8A

Permissible range

According to EN 61131-2 (18 to 30 V DQ)

Residual ripple

According to EN 61 131-2

Isolation voltage (U, to Ugys)

500 V¢

Voltage anomalies

According to EN 61 131-2

Ivg (supply of module bus nodes)

700 mA

Connection technology

Push-in tension clamp terminals,
LSF from Weidmueller
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Technical data

Physical interfaces

Field bus

Ethernet

Transmission rate

100 Mbps

Passive fiber-optic-adapters can be connected

Current consumption max. 100 mA

Fieldbus connection technology

2 x RJ45 female connector

Fieldbus shielding connection

Via Ethernet cable

Service interface

Mini USB

Address setting

Not necessary for EtherCAT, address switches
without function

Isolation voltages

U, (U,ys against service interface) -
Uy, (supply voltage against Ethernet) 500V AC
Uyeg (supply voltage against Ugg) -
Ugrpern (ETHT against ETH2) 500V AC
Ambient conditions
Ambient temperature
tambient 0...455°C
For vertical installation, the gateway can be posi-
tioned both at the top and bottom. Sufficient venti-
lation and heat dissipation must be ensured.
toiore -25...485°C

Relative humidity according to EN 61131-2/EN 50178

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

Climatic tests

According to IEC61131-2

Vibration resistance

10...57 Hz, constant amplitude 0.075 mm, 1 g

Yes

57...150 Hz, constant acceleration 19

Yes

Mode of vibration

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

Period of oscillation

20 frequency sweeps per axis of coordinate

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 coor-
dinate

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
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28

Technical data

Drop and topple
Height of fall (weight < 10 kg) 1.0m
Height of fall (weight 10...40 kg) 05m
Test runs 7

Device with packaging, electrically tested printed-circuit board.

Electromagnetic compatibility (EMC) according to EN 50 082-2 (Industry)

Static electricity according to EN 61 000-4-2

Discharge through air (direct) 8 kV
Relay discharge (indirect) 4 kv
Electromagnetic HF fields according to 10V/m

EN 61 000-4-3 and ENV 50 204

Conducted interferences induced by HF fields accord- 10V
ing to EN 61 000-4-6

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

Emitted interference according to EN 50 081-2 according to EN 55 011 Class A, Group 1
(industry)

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 appro-
priate measures to suppress the disturbance at his own cost.
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Approvals and tests

Designation
Approvals CE
cULus
Tests (EN61131-2)
Cold DINIEC68-2-1, Temperature -25 °C/185 °F, duration

96 h; device not in use

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

Damp heat, cyclic DIN IEC 68-2-30, temperature +55 °C/131 °F, dura-
tion 2 cycles every 12 h; device in use

Pollution severity according to IEC 664 (EN 61 131-2) 2

Protection to IEC 529/EN 60529 IP20 (not evaluated by UL)

MTTF 224 years according to SN 29500 (Ed. 99) 20 °C

523  Technical data for the push-in tension clamp terminals

Designation
Protection class IP20 (not evaluated by UL)
Insulation stripping length 8 mm + 1 mm/0.32 inch + 0.039 inch
Max. wire range 0.14...1.5 mm?%/0.0002...0.0023 inch?/
26...16 AWG
Crimpable wire
"e” solid core H 07V-U 0.14...1.5 mm?/0.0002...0.0023 inch?/
26...16 AWG
"f” flexible core H 07V-K 0,5...1,5 mm?%0.0008...0.0023 inch?/
25...16 AWG
" with ferrules according to 0.25...1.5 mm?%/0.0004...0.0023 inch?/
DIN 46 228/1 (ferrules crimped gas-tight) 30...16 AWG
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53 Connection options at the gateway

The fieldbus connection is realized via two RJ45 sockets, the connection of the power supply via
push-in tension clamps.

ETH2

H1

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

+
UL E—ﬂ;) Field supply
=" .

<] Usys E—

GNDsys @—@ System supply
T

Fig. 4: Connection options at the gateway

NOTE
ﬂ The minimum temperature rating of the cable to be connected to the field wiring termi-
nals must be min. 75 °C.

5.3.1 Power supply
The BL20-E-GW-EC has push-in tension clamps for:
field supply (U, GND,)
and

system supply (Usys, GNDgyc)

NOTE
ﬂ The gateway only changes to data exchange if both voltages are connected.
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532 Field bus connection via RJ45 sockets

+ 1+

I

87654321

ONOOTRWN —
Somsoxdd
00 X000 XXX

Fig. 5: RJ45 female connector

Pin-no. Signal Color

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:
Data rate: 100 Mbps
Ethernet LED-states
See LEDs LNK- and ACT in section
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533

54

55

5.6

5.6.1

32

Service interface connection (mini USB female connector)

The service interface is used to connect the gateway to the project planning and diagnostic soft-
ware |/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 con-
nector (commonly used for e.g. digital cameras) is necessary.

n n

|

=

I |

maw

. [lios

SERVICE

[

HE [JRuUN

r ERR 1

Fig. 6: Mini-USB female connector at the gateway

Address assignment

EtherCAT provides automatic addressing of the network nodes by the EtherCAT-master.

Hardware address assignment at the BL20-gateway is not necessary.

ESI-file

The actual ESl-file (ESI = EtherCAT Slave Information) for gateway BL20-E-GW-EC (BL20-E-GW-
EC.xml) can be downloaded from our homepage

Concerning the usage of the *.xml-file in TwinCAT, please read

Synchronization of the station configuration

In EtherCAT, saving the current configuration ( ) of the
BL20-station as actual configuration ( ) to the non-volatile
memory of the gateway is done either via object access in the software (see

) or via the DIP-switch no. 1 at the gateway.

Synchronization via software using object access

See
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56.2  Synchronization via hardware using the CFG-switch
The DIP-switches are located under the gateway’s upper label.

For setting the DIP-switch pull out the label.

Front view with label: q
- — -
L o
[Jios
SERVICE

T

[JRuN

|— [JERR ‘|

Fig. 7: Gateway-front view

A DIP-switch (CFG, no. 1) for storing the station configuration

Switchingto ON starts the storage of the Current Configuration as the Required Configuration (Ref-
erence configuration).

Procedure:
Switch the DIP-switch no. 1 to ON

The storage process is started.

The storage is process active.

>
-
= The LED IOs flashes green (1 Hz) and the LED IOs shortly lits up orange.
-
» Set back the DIP-switch.

-

The Storage process has terminated, if the LEDs 10s and GW are constant green.

If the DIP-switch is not set back, the gateway will continuously restart the storage process.
Only setting the switch back will terminate this process.
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5.7 Status indicators/diagnostic messages gateway

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

via the software of the respective field bus master (for example PLC)

5.7.1 Diagnostic messages via LEDs
Every BL20 gateway displays the following statuses via LEDs:

34

2 LEDs for the module bus communication (module bus-LEDs): GW and 10s
2 LEDs for the EtherCAT communication (field bus-LEDs): RUN and ERR
4 LEDs for the EtherNet-Link: LNK and ACT (at both female connectors of the EtherNet-switch).

LED displays
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 “10s" red, then
flashing, 1 Hz firmware-download necessary
green Firmware active. Replace the gateway.
flashing, 4 Hz gateway-hardware-failure
red hardware-failure, no communi-  Replace the gateway.
cation 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 Configured modules match plugged
if LED MS green modules
green Station is in the Force Mode of ~ Deactivate the Force Mode of
flashing, 1 Hz I/O-ASSISTANT. the I/O-ASSISTANT
red Hardware error Replace the gateway.
red The actual and the configured  Check the physical station for pulled or
flashing, 1 Hz module list do not match, no new but not planned modules.
communication
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.
10s red/green The current and configured Check the physical station for pulled or
flashing, 1 Hz modaule list do not match but new but not planned modules.

the data exchange proceeds as
normal.
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LED Status Meaning Remedy
RUN OFF The deviceisin state INITIALIZA- see
TION
green, flashing The device is in state PRE-OPER-
200 ms on/ ATIONAL
200 ms off
(blinking)
green, flashing The device is in state SAFE-
200 ms on/1000 ms ~ OPERATIONAL
off
(single flash)
green The device is in state OPERA-
TIONAL
ERR OFF Process data exchange
red Critical communication error or  Execute a power-rest, eventually the
controller error occurred device has to be changed.
red, flashing: Invalid configuration Check if the hardware configuration of
200 ms on/ your device matches the configured
200 ms off
(blinking)
red, flashing: local error
200 ms on/ The device switches to the
1000 ms off SAFE-OPERATIONAL state due
(single flash) to an internal error (see
).
LNK/ green Link established,100 Mbps
ACT
green, flashing Data exchange (Ethernet-Traffic
(left 100 Mbps)
LED)

OFF

no link

Check the Ethernet-connection.

572 Device Status Object
The gateway sends a gateway Status Word.
This can be tread from the Device Status object, object 0xF100.
It is mapped in a TXPDO and can thus be read cyclically by the EtherCAT Master.
Byte |Bit7 Bit6 Bit5 Bit4 |Bit3 Bit 2 Bit 1 Bit 0
0 Under - - - I/0 configu- Module Diagnosis Summa-
voltage ration bus error | message rized
U, changed available module
diagnosis
1 Module Force - - Master - Under volt- | Over volt-
bus fail- mode configura- age U, age U
ure active tion error
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Diagnostic message

Summarized module diagnosis

Meaning

Diagnosis message available
At least one module has a diagnostic message.

Diagnosis message available

New diagnosis message available.
The Diagnosis History Object contains a new message.

Module bus error

module bus error
No modules connected or the communication to the modules is
disturbed.

I/0 configuration changed

Station configuration changed

The differs
from the inthe
gateway.

Process data can still be exchanged with the module bus stations
which are at present connected to the module bus.

Undervoltage U,

Undervoltage at U,
The field supply is not within the permissible range.

Undervoltage U

Undervoltage U,
The system supply is not within the permissible range.

Overvoltage U

Undervoltage U,
The system supply is not within the permissible range.

Master configuration error

Master configuration error
The differs in
such a manner from the

,that no process data can be exchanged with the module
bus stations which are at present connected to the module bus.
The gateway changes to the PRE-OPERATIONAL state (see also

Force mode active

I/O-ASSISTANT Force Mode active

The force mode has been activated via the service interface (by I/0-
ASSISTANT).

This separates the fieldbus master from the outputs of the module
bus stations. No process data exchange is taking place from the
fieldbus master to the output modules. Parameterization of the
modules through the master is not possible as well.

Module bus failure

module bus breakdown
The module bus is not running or can not be started.

573 Emergency telegrams

Structure of the Emergency frames

In the event of acommunication error, not only the Emergency Error Code but also the Error register

(seealso

) and additional information will be transmitted, so that

the error can be more precisely identified.

Byte 0 1
Data Error Code
content

2 3 4 5 6 7
Error- slot-no. channel-no. reserve
Register or d
Gateway Status
information
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Data content Value Meaning
Error Code 0x0000 Error-reset/no error
0xFF00 Device specific error
Error Register 0x00 no error
0x81 manufacturer specific error/generic error
(see also )
slot-no. 0x0000 Gateway sends an Emergency-frame
0x0100 to slot-no. of the module which sends an emergency-frame.
0x0148
channel-no. 0x0000 to Number of the channel at which a diagnosis is present.
0x0020
Gateway status-  0x0100 Summarized module diagnosis Content from
information
0x0101 Diagnosis message available
0x0102 Module bus error
0x0103 I/0 configuration changed
0x0107 Undervoltage U,
0x0108 Overvoltage U,
0x0109 Undervoltage U,
0x010B Master configuration error
0x010E Force mode active
0x010F Module bus failure
0x0110 no valid I/0 configuration stored
0x0111 missing U, inhibits I/O configuration storage
0x0112 undervoltage U, . inhibits I/0 configuration storage

574  1/0 module diagnosis

BL20-BR-24VDC-D

Diagnosis
Byte

n

Bit Diagnostic

0 Module bus voltage warning
1 reserved

2 Undervoltage field supply

3 reserved

2020/09
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BL20-PF-24VDC

Diagnosis Bit Diagnostic
Byte
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved
BL20-PF-120/230VAC-D
Diagnosis Bit Diagnostic
Byte
n 0 reserved
1 reserved
2 Undervoltage field supply
reserved
BL20-4DI-NAMUR
Diagnostic byte Bit Diagnostic

n 0

short circuit sensor 1

1

open circuit sensor 1

short circuit sensor 2

open circuit sensor 2

short circuit sensor 3

open circuit sensor 3

short circuit sensor 4

open circuit sensor 4

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

Diagnosis Bit
Byte

n (channel 1) 0

Diagnostic

Measurement value range error

Only in the measurement range
4to20 mA

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

Diagnosis Bit Diagnostic
Byte
n (channel 1) 0 Measurement value range error Only in the measurement range
4to20mA
1 open circuit
n+1 0 Measurement value range error Only in the measurement range
(channel 2) 4t020 mA
1 open circuit
BL20-1AI-U(-10/0...+10VDC)
Diagnosis Bit Diagnostic
Byte
n (channel 1) 0 Measurement value range error Only in the measurement range
4to20mA
BL20-2Al-U(-10/0...+10VDC)
Diagnosis Bit Diagnostic
Byte
n(channel1) 0 measurement value range error Only in the measurement range
4t020mA
n (channel2) 0 measurement value range error
BL20-2AI-PT/NI-2/3
Diagnosis Bit Diagnostic
Byte
n 0 Measurement value range error threshold:
(channel 1) (Underflow diagnostics in tempera- 1% of the positive measure-
ture measurement ranges only) ment range end value
1 open circuit
2 Short circuit threshold:
(in temperature measurement 5 Q (loop resistance)

ranges only)

3to7 reserved
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BL20-2AI-THERMO-PI

Diagnosis Bit Diagnostic
Byte
n 0 Measurement value range error threshold:
1% of the positive measure-
ment range end value
1 open circuit
(in temperature measurement
ranges only)
2to7 reserved
BL20-4Al-U/I
Diagnosis Bit Diagnostic
Byte
n 0 Measurement value range error threshold:
(channel 0) 1% of the positive measure-
ton+3 ment range end value, under-
(channel 3) flow diagnostics only in value
range
1 open circuit threshold:
3 mA (only in value range
4...20mA)
2to7 reserved
BL20-E-8AI-U/I-4AI-PT/NI
Diagnosis Bit Diagnostic
Byte
n 0 Measurement value range error Thresholds, see |O-manual
(Out of Range, OoR) D300717
1 Wire Break (WB) In 3-wire measurement with
— PT100- sensor and at tempera-
2 Short circuit (SC) tures of below -177°C, the mod-
ule can not distinguish between
short-circuit and wire break. In
this case a "short-circuit"- diag-
nostic is generated.
3 Overflow/Underflow (OUFL)
4-6 reserved
7 hardware failure
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BL20-2D0O-24VDC-0.5A-P

Diagnosis Bit
Byte
n 0

Diagnostic

overcurrent (short-circuit channel 1)

overcurrent (short-circuit channel 2)

BL20-2D0O-24VDC-0.5A-N

Diagnosis Bit
Byte
n 0

Diagnostic

overcurrent (short-circuit channel 1)

overcurrent (short-circuit channel 2)

BL20-2DO-24VDC-2A-P

Diagnosis Bit
Byte
n 0

Diagnostic

overcurrent (short-circuit channel 1)

overcurrent (short-circuit channel 2)

BL20-4D0O-24VDC-0.5A-P

Diagnosis Bit
Byte
n 0

Diagnostic

overcurrent /short-circuit (1 ch. min)

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

Diagnostic

Overcurrent (short-circuit channel 1-4)

Overcurrent (short-circuit channel 5-8)

Overcurrent (short-circuit channel 9-12)

Diagnosis Bit
Byte
n 0
1
P
3

Overcurrent (short-circuit channel 13-16)
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BL20-32D0O-24VDC-0.5A-P

Diagnosis Bit Diagnostic
Byte
n 0 Overcurrent (short-circuit channel 1-4)

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

BL20-E-4A0-U/I

Diagnosis Bit Diagnostic
Byte
n 0 Measurement value range error Thresholds,
(Out of Range, OoR) see |I0-manual D300717
142 reserved
3 Overflow/Underflow, OUFL
(Overflow/Underflow, OUFL)
4-6 reserved
7 hardware failure
BL20-1RS232
Diagnostic byte Bit Diagnostic
n 0 parameterization error
1 hardware failure
3 data flow control error
4 frame error
5 buffer overflow
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BL20-1RS485/422

Diagnosis Bit Diagnostic
Byte
n 0 parameterization error
1 hardware failure
3 data flow control error (only in RS422-mode)
4 frame error
5 buffer overflow
BL20-1SSI
Diagnosis Bit Diagnostic
Byte
n 0 SSI group diagnostics
1 open circuit
2 sensor value overflow
3 sensor value underflow
4 parameterization error
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5.8 Parameters of the modules

Default values ore shown in bold.

581 Digital input modules
BL20-4DI-NAMUR

Byte Bit Parameter name Value
Meaning
0to3 0 input filter x 0 = deactivate
(input filter 0,25 ms)
1 = activate

(input filter 2,5 ms)

1 digital input x 0 =normal
1 =inverted

2 Short circuit monitoring x 0 = deactivate
1 =activate

3 Short circuit diagnosis x 0 = deactivate
1 =activate

4 Open circuit monitoring x 0 = deactivate
1 =activate

5 Open circuit diagnosis x 0 = deactivate
1 =activate

6 Input on diagnostic x output substitute value

1 = hold current value

7 Substitute value on diag x 0 = off
1=o0n

582  Analoginput modules
BL20-1AI-1(0/4...20MA)

Byte Bit Parameter name Value
0 0 current mode 0=0...20mA
1=4...20mA
1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 Diagnostic 0 = activate

1 =deactivate
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BL20-2Al-1(0/4...20MA) (1 byte per channel)

Byte Bit Parameter name Value
0/1 0 current mode 0=0...20mA
1=4...20mA
1 value representation 0 =Integer (15 bit + sign)
1 =12 bit (left-justified)
2 Diagnostic 0 = activate
1 =deactivate
3 Channel 0 = activate

1 = deactivate

BL20-1AI-U(-10/0...+10VDC)

Byte Bit Parameter name Value
0 0 voltage mode 0=0...10V
1=-10...+10V
1 value representation 0 = Integer (15 bit + sign)
1 =12 bit (left-justified)
2 Diagnostic 0 = activate

1 = deactivate

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

Byte Bit Parameter name Value
0/1 0 voltage mode 0=0...10V
1=-10...+10V
1 value representation 0 =Integer (15 bit + sign)
1 =12 bit (left-justified)
2 Diagnostic 0 = activate
1 =deactivate
3 Channel 0 = activate

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

Byte Bit Parameter name Value
0/2 0 Mains suppression 0=50Hz
0=60Hz
1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 Diagnostic 0 =release
1 =block
3 Channel 0 = activate

1 = deactivate

7 Element 0000 = Pt100, -200...850 °C

to4 0001 =Pt100, -200...150 °C
0010 =Ni100, -60...250 °C
0011 =Ni100,-60...150°C
0100 = Pt200, -200...850 °C
0101 =Pt200, -200...150 °C
0110 =Pt500, -200...850 °C
0111 =Pt500, -200...150 °C
1000 = Pt1000, -200...850 °C
1001 = Pt1000, -200...150 °C
1010 = Ni1000, -60...250 °C
1011 =Ni1000, -60...150 °C
1100 = resistance, 0...100 Q
1101 =resistance, 0...200 Q
1110 = resistance, 0...400
1111 =resistance, 0...1000 Q2

1/3 0 Measurement mode 0 =2 wire

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

Byte Bit Parameter name Value
0/1 0 Mains suppression 0=50Hz
0=60Hz
1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 Diagnostic 0 =release
1 =block
3 Channel 0 = activate

1 = deactivate

7 Element 0000 = Type K, -270...1370°C
to4 0001 =Type B, +100....1820 °C
0010 =TypeE, -270...1000 °C
0011 =TypeJ,-210...1200 °C
0100 =Type N, -270...1300 °C
0101 =TypeR,-50...1760 °C
0110=TypeSS,-50...1540°C
0111 =TypeT,-270...400 °C
1000 =+£50 mV
1001 =+£100 mV
1010 =+500 mV
1011 =+1000 mV

... =reserved
BL20-4Al-U/I (1 byte parameters per channel)
Byte Bit Parameter name Value
0to3 0 range 0=0...10V/0...20 mA

1=-10...+10 V/4...20 mA

1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 Diagnostic 0 =release
1 =block
3 Channel 0 = activate

1 = deactivate

4 Operation mode 0 =voltage

1 =current
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BL20-2AIH-I
Byte Bit Parameter name Value
0 0 Channel 0 = activate
(channel 1)
1 =deactivate
1 short circuit diagnostics 0 = block
1 =release
2 open circuit diagnostics 0 =block
1 =release
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
Cyclic polling of HART-status activated.
5+6 reserved
7 HART-diagnostics 0 =release
1 =block
1 0+1 value representation 0 =Integer (15 bit + sign)
(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 sen-

sor is mapped into the module’s process data.

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

48 Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



2020/09

Byte Bit Parameter name

5 HART-Variable B

Value

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 sen-
sor is mapped into the module’s process data.

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

6 HART-variable C

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

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

7 HART-variable D

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

0 channel mapping

0 =channel 1

1 =channel 2

6+7 variable mapping

Defines which HART-variable of the connected sen-
sor 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)

50

Byte Bit Parameter name Value Meaning

0to7 Operation mode 000000 voltage -10...10 V DC Standard
000001 voltage 0...10 V DC Standard
000010 voltage -10...10 V DC PA (NE 43)
000011 voltage 0...10 VDC 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 current0...20 mA, NE 43
001011 current4...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

In 3-wire measurement, only the firstof 011000 Pt 100, -200°C...850 °C, 3-wire

the used channel has too be parameter-

ized. The parameterization of the sec- 011001 Pt 100, -200°C...150 °C, 3-wire

ond channel is ignored. 011010 Pt 200, -200°C...850 °C, 3-wire
011011 Pt 200, -200°C...150 °C, 3-wire
011100 Pt 500, -200°C...850 °C, 3-wire
011101 Pt 500, -200°C...150 °C, 3-wire
011110 Pt 1000, -200°C...850 °C, 3-wire
011111 Pt 1000, -200°C...150 °C, 3-wire
100000 Ni 100, -60 °C...250 °C, 2-wire
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Byte Bit Parameter name Value Meaning
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 O
110100 resistance, 0...4000 O
110101 reserved
to
111110
1M1 deactivated

6 value represen- 0 0 = Integer (15 bit + sign)
tation Kx
1 1 =12 bit (left-justified)
7 DiagnosticskKx 0 release

1 block
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583  Analog output modules
BL20-1AO-1(0/4...20MA)

Byte Bit Parameter name Value
0 0 current mode 0=0...20mA
1=4...20mA
1 value representation 0 = Integer (15 bit + sign)

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)

Byte Bit Parameter name Value
0/3 0 current mode 0=0...20mA
1=4...20mA
1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 reserved
3 Channel 0 = activate
1 = deactivate
4 reserved
to7
1/4 Substitute value low byte
2/5 Substitute value high byte
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BL20-2A0-U(-10/0...+10VDC) (3 byte per channel)

Byte Bit Parameter name Value
0/3 0 voltage mode 0=0...10V
1=-10...+10V
1 value representation 0 =Integer (15 bit + sign)

1 =12 bit (left-justified)

2 reserved
3 Channel 0 = activate
1 = deactivate
4 reserved
to7
1/4 Substitute value low byte
2/5 Substitute value high byte
BL20-2AO0H-I
Byte Bit Parameter name Value
0 0 Channel 0 = activate
(channel 1)
1 =deactivate
1 Diagnostic 0 =block
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
(cyclic polling of HART-status activate)
7 HART-diagnostics Kx 0 =release
1 =block
1 0+1 value representation Kx 0 =Integer (15 bit + sign)
(channel 1)
1=NE43
2 = Extended Range
6+7 Behavior on module bus error
Ax
2+3 substitute value Ax
(channel 1)
4to7 similar to byte 0 to 3
(channel 2)
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Byte

Parameter name

HART-Variable VA

Value

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

channel mapping

0 =channel 1

1 =channel 2

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 B

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

channel mapping

0 =channel 1

1 =channel 2

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.

channel mapping

0 =channel 1

1 =channel 2

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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Byte Bit Parameter name Value
1 HART-variable D Defines the channel of which the HART-variable
is read.
0 channel mapping 0=channel 1

1 =channel 2

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

0= PV (primary variable)

1= SV (2nd variable)

2 =TV (3rd variable)

3 =QV (4th variable)

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

Byte Bit Parameter name Value Meaning

0/3/6/9 0to3 Operation mode Kx 000000 voltage -10...10 V DC Standard
000001 voltage 0...10 V DC Standard
000010 voltage -10...10 V DC PA (NE 43)
000011 voltage 0...10 VDC 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 current4...20 mA Standard
001010 current0...20 mA, NE 43
001011 current4...20 mA, NE 43
001100 current 0...20 mA, Extended Range
001101 current 4...20 mA, Extended Range
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Byte Bit Parameter name Value Meaning
1110 reserved
1M deactivated
4 value representa- 0 0 = Integer (15 bit + sign)
tion Kx
1 1 =12 bit (left-justified)
5 Diagnostics Kx 0 release
1 block
6+7 substitute value 00 output substitute value
options
01 hold current value
10 output min. value
1 output max. value
1/4/7/10 substitute value low
byte Ax
2/5/8/11 substitute value Ax

high byte

584  Technology modules
BL20-1RS232

Byte Bit

0 3
to0

Parameter name

Data rate

Value

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

54

reserved

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.
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Byte Bit

0 7

Parameter name

Diagnostic

Value

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

1 =block

Stop bits

0=1bit

1=2bit

2.1

Parity

00 =none

01 =odd
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.

Data bits

0=7
The number of data bits is 7.

1=8
The number of data bits is 8.

to5

Flow control

00=none A
Data flow control is switched off.

01 = XON/XOFF
Software handshake (XON/XOFF) is
switched on.

10 = RTS/CTS
Hardware handshake (RTS/CTS) is switched
on.

7.6

reserved

XON character

0-255(17)

XON character

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

XOFF character

0-255(19)

XOFF character

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

Byte Bit Parameter name

0 3to0 Data rate

Value

0000 = 300 bps
0001 =600 bps
0010 = 1200 bps
0100 = 2400 bps
0101 =4800 bps
0110 =9600 bps
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 Diagnostic

0 =release

1 =block

1 0 Stop bits

0=1 bit

1=2bit

2.1 Parity

00 = none

01 =odd
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=7
The number of data bits is 7.

0=8
The number of data bits is 8.

2 XON character

0-255(17)

only in the RS422-mode:

XON character

This character is used to start the transmission
of data from the data terminal device if the soft-
ware handshake is active.
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Byte Bit Parameter name Value

3 XOFF character 0-255(19)
only in the RS422-mode:
XOFF character:

This character is used to stop the transmission
of data from the data terminal device if the soft-
ware handshake is active.

BL20-1SSI

Byte Bit Parameter name Value

Meaning

0 4100 reserved

5 Sensor idle data cable test 0 = activate
ZERO test of data cable.

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

76 reserved

1 3t00 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 masteris 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.

1 6to4 Number of invalid bits (MSB) 000to 111
Number of invalid bits on the LSB side of the
position value supplied by the SSlencoder. The
meaningful word width of the position value
transferred to the module bus master is as fol-
lows:
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
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Byte Bit Parameter name Value
Meaning
2 3to0 Data rate 0000 = 1000000 bps

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

reserved
7to4 reserved
3 5to0 Number of 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

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 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 1 | reserved | free free MC MNA configu- | Disable free
ration Cfg
Byte2 | free Uuxerr TYPepq TYPiro PKZ g PKZ\ro SDepr SDinro
Byte 3 | reserved
Byte 4 | reserved (life guarding time until version VN 01-03)
Byte5 | SCpacS8 | SCoingS7 | SCoingS6 | SCoinaS5 | SCoincS4 | SCpincS3 | SCoingS2 | SCoagS?
Byte 6 | SCpjacS1 SCpiacS1 SCpiacS1 SCpiacS1 SCpiacST SCpiacS1 SCoiacS1 SCpiacS9
6 5 4 3 2 1 0
Byte 7 | reserved
Byte 8 | reserved
Byte9 | Type designation slave 1-16
-24

The following table shows the meaning of the parameter bits:

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 =inactive 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 func-
tions 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.

configura- PLC configuration check

tion

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

1 =inactive All slaves are mapped in 4 Bit INPUT/4 Bit OUTPUT without checking the
device ID.

2020/09
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Parameter  Value
name
Byte 1
MNA Configuration check
active/pas- Bus or slave-oriented configuration check (without function if MC = 1)
sive
0 =Bus based If the PLC configuration check is activated, data exchange is only started if
the configuration stored in the BL20-E-1SWIRE fully matches the SET con-
figuration stored in the PLC. Modifying the bus during operation causes
the system to be aborted.
1 =Slave based Ifthe PLC configuration check s activated, data exchange s started 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.
0 =inactive Default behavior
1 =active The BL20-E-1SWIRE master responds according to the Moeller SWIRE Con-
formance criteria (see manual for the I0-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.
0 =inactive Single diagnostics is activated
1 =active Single diagnostics is not activated
Byte 2
SDERR Group error - slave error
Activate slave diagnostics SDERRSx. 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 = active Group diagnostics is activated
1 =inactive Group diagnostics is not activated
PKZINFO 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 = active Single diagnostics is activated
1 =inactive Single diagnostics is not activated
Byte 2
PKZERR Group PKZ error field

Activate slave diagnostics PKZERR. As soon as a slave on the bus clears its PKZ bit, this is indi-
cated as an individual error depending on the parameter setting.

0 = active Group diagnostics is activated

1 =inactive Group diagnostics is not activated
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Parameter Value
name

TYPINFO 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 Single diagnostics is activated

1 =inactive Single diagnostics is not activated

TYPERR Group configuration error field
Activate slave diagnostics TYPERRSx. As soon as only one slave on the bus is incorrectly con-
figured, this is indicated as an error depending on the parameter setting.

0 = active Group diagnostics is activated

1 =inactive Group diagnostics is not activated

Byte 2

UAUXERR Error message Voltage 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 = active Error message UAUXERR activated
1 =inactive Error message UAUXERR not activated

Byte 3 reserved

Byte 4

reserved Was up to version VN 01-03: Lifeguarding time of the SWIRE slaves. Lifeguarding time of the

(Lifeguard- SWIRE slaves

ing time

only up to 0x02-0xFF Lifeguarding time of the SWIRE slaves

version 0x64 Setting of lifeguarding time of SWIRE slaves, timeout time up to automatic

VNO1-03) reset of the slaves in the event of communication failure. (n * 10ms)

(Default 1s)
OXFF: OXFF: Lifeguarding off

Byte5-6

SDDIAGSx Input bit communication error, slave x
Slave diagnostics message from Byte 1/Bit 7 is accepted in the feedback interface as Bit 4
0 = active SDDIAGSx
1 =inactive SDDIAGSXx 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)

BL20-E-2CNT-2PWM (see separate manual for the module, D301224,
+BL20 - 1/0-MODULES BL20-E-2CNT-2PWM?*, chapter 2)

BL20-2RFID-S (see RFID-documentation )
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6 Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

6.1 Application example

In order to configure the connection of a BL20-gateway for EtherCAT to an EtherCAT network, the
software TwinCAT from Beckhoff Automation is used.

The hardware is configured in the TwinCAT System Manager, programming is done by means of the
tool TwinCAT PLC Control.

The integrated Soft-PLC (runtime system) is used as PLC
Used software
TwinCAT, V2.11
TwinCAT System Manager
TwinCAT PLC Control
Used hardware
BI20-station for EtherCAT
BL20-E-GW-EC, FW-version 1.0.0.0
I/0-modules

Example station

Module Data width
Process input Process output

GW BL20-E-GW-EC

1 BL20-2DI-24VDC-P 2 Bit -

2 BL20-4DI-24VDC-P 4 Bit -

4 BL20-1AI-U(-10/0...+10VDC) 2 Byte -

5 BL20-2AI-THERMO-PI 4 Byte -

6 BL20-2D0O-24VDC-0.5A-P 2 Bit

7 BL20-E-8DO-24VDC-0.5A-P 1 Byte
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6.1.1 Adding a device specific * xml-file

In order to enable an xml-based configuration of the devices, the device-specific *.xml-file (for the
BL20-gateway "BL20-E-GW-EC.xml") has to be copied to the installation directory of TwinCAT.

Path:
x\TwinCAT\lo\EtherCAT
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6.1.2
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Hardware configuration in the TwinCAT System Manager

1 Open the "TwinCAT System Manager” and create a new project.

2 Add an EtherCAT-interface to the I/O configuration.

- BL20-E-GW -EC.tsm - TwinCAT System Manager

Datei Bearbeiten Aktionen  Ansicht  Optionen  Hilfe

Dz d

FEIEIERZ F X I R RN
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S¥STEM - Konfiguration Hummer | Gerdt Typ
BA =Ps - Konfiguration
B Nocken - Konfiguration

= /4 - Konfiguration
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T Gerdt Importieren. ..

arfiigen. .,

s, Gerdts Suchen...

@ Einfiigen Strg+Y
ﬁ Einfiigen mit Werknipfungen  Alt+Strg+y

Einfiigen eines EfA-Gerdtes

Top 11i0 Beckhoff Lightbus
&% Profibus DP
&% Profinet
€in CaMNopen
==+ DeviceNet / Ethemet I/P
4#f SERCOS interface
=== EtherCAT
ey EtherCA
== EtherCAT Slave
!E EtherCAT Automation Protocal [Metzwerkvariablen]
¥i| EtherCAT Automation Protocol via ELBE0T, EtherCaT
LY Ethemnet
—~® LISB
2 |nterbus-§
2% Beckhoff Haidware
@ Verschiedenes

Abbruch

Zielspstemn
& nur PC
O ur 0%
O nur B
O Al

Marne: ‘ Gerdt 1

Bereit

Lokal (172.28.7.75.1.1) IS

Fig. 8: Adding an EtherCAT-interface

3 Inorder to establish communication between your PC and the EtherCAT-network, an

EtherCAT-driver for the network card is needed.

4 |[f the driver is already installed, the following dialog pops up after having added the EtherCAT-

interface.

Gerdt an Adresse gefunden

A H
s Metawerk verbin ntel
USE_Office (HighSpeed USB-Ethemet Adapter #2 - Paketplaner-Minipe

(&) Unbenutzt
O alle

Fig. 9: Selecting the network interface card
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5 Select the network interface card to be used.

NOTE
ﬂ If the driver has not been installed, yet, close the dialog box and first of all install the Beck-

hoff EtherCAT-driver for the network interface card to be used.

To do so, please follow the instructions under

6 Now, scan the network for EtherCAT-nodes.

7 Confirm the dialog box for reloading the devices with "OK".

/-y BL20-E-GW-EC.tsm - TwinCAT System Manager

Datel Bearbeiten Akkionen Apsicht  Optionen  Hilfe

DESwFH BB S e HD BT =Ql2 W &0 2

Bl 5vSTEM - Konfiguration
BA sPs - konfiguration

B Mocken - KonFiguration
= Eja - Korfiguration

Allgemein | Adapter EiCaT | Online | 7

| Ja H[ Hein ] l Abbrechen

q5uchen nach Gerdten (FS)

= Bl EJn Gerate / Qrol O DPRAM
[+ Gerdt 1 (EtherCAT, "
Beschreibung: On-board fndustrialMet [Broadcom Met<treme Gigabit Ethemet -
Gerfitename: \DEWICE{FC4B3DEE-3906-4DE7-A80 4 O0EE OCTEAARZ}
MAC-Adresse: 004708 4c 82 4e Kompatible Gerale.

Freemn Zyklus (me): 4 k=

Suchen nach Geraten

Lokal (172.28.7.75.1.1) [elylelleie]
—_—

Fig. 10: Scanning the EtherCAT-network

8 The EtherCAT-nodes are now read in and added automatically to the I/0-Configuration.
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9 Ifthe *.xml-file has been installed as described in
the BL20-station is read in as follows.

nCAT System Manager

Fig. 11: BL20-station with *.xml-file

Datel Bearbeiten Aktionen Apsicht  Optionen  Hilfe
D wd 4 B M3 aavdd anN®E D Qe €07
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%] byCutputs
E Mocken - Konfiguration
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=f= Gerst 1-Prozessabhild
=fa Gerdt 1-Prozessabbild-Info
@T Eingénge
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QT Mapping T=PDO Device Status
‘l Mapping RxPDO Device Control
-1 Module 3 (BL20-1A1-U{- 1040 . +10WDC
= & Inputs BL20- 1AT-U(-10/0. ..+ 10vDC]
%7 Prozesswert K1 ¢ s
1§ Module 4 (BL20-2AI-THERMO-PT)
T Module 1 (BL20-2D1-24YDC-F) Mame Online Tvp Grife  =Adre...  Einf...  User.
TH Module 2 (BL20-401-24YDC-P) T summarized mod. . i BOOL 0.1 39.0 Eingang 0
L Modle 5 (BLED-ZD0-244DC-0,54-P) %lDiagnosis messag... 0 BCoL o1 7.1 Eingang 0
L} Module & (BL20-E-8DO-24YDC-0.54-P) &1 Madule-Bus Error 0 BOOL 01 3.2 Eingang 0
§ westate ST7o configuration. .. 0 BOOL 01 39.3 Eingang 0O
# InfoData SlGap 040 (0} BIT3 0.3 39.4 Eingang 0
&5 Zuordnungen T Undervolage LI [1} BOCL 01 9.7 Eingang 0
‘)Tovervoltage Usys 0 BOOL 0.1 40,0 Eingang 0
QILIndervn\taga Usys 1} BOOL 0.1 40.1 Eingang 0O
< *
Server (Port) Timestamp Meldung
OTW\HCAT Syst... 18.06.2012 16:04:53 899 ms COM Server TcEventLogger wird gestartet!
OTwwnCAT Syst... 18.06.2012 16:04:53789ms  TCRTIME Server wurde gestartet: TCRTIME.
OTwwnCAT Syst... 16062012 16:04:53 774 ms TCPLE Server wurde gestartet: TCPLC,
OTwwnCAT Syst... 18.06.2012 16:04:53 774 ms TCIOPMET Server wurde gestartet: TCIOPNET,
<
Bersit Lokal (172.28.7.75.1.1)
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Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

10 If the device-specific *.xml-file is installed, TwinCAT reads the stations information from the gate-

way.
Information about the modules' position in the station are not shown.

/. BL20-E-GW-EC.tsm - TwinCAT System Manager

Datel Bearbeiten Aktionen Apsicht  Optionen  Hilfe

- = 4 By CEENEEER £ ) | B|Q [R5 00" €0 7
Bl 5vSTEM - Konfiguration -
= B sPs - korfiquration Allgemein | EtheiCAT | Prozessdaten | Startup | CoE - Online | Online
=458 BL20-E
k= BL20-E-Frozessabbild MName: Box 1 [BL20E-Giw-EC] g |1
= [ Standard Typ BLA0E GWEC
@T Eingange
= §) Ausasnge Kommentar:
@ counter

| byCutputs
E Mocken - Konfiguration
=-J E/a - Korfiguration
= E# Efa Gerste
== Gerat 1 (EtherCAT) [ Disabled
=f= Gerst 1-Prozessabhild
=$ Gerdt 1-Prozessabbild-Info
@T Eingénge
.l Ausgange
g InfnData

Mapping T=PDO Device Status

= QT Mapping TxPDO BL20-1AT-UC-10/0., +10VDC)
&1 Channel 1 Data

§I Mapping T=PDO BL20-2A1-THERMO-PT

QT Mapping TxPDO BLZ0-ZDI-24YDCP

i1 Mapping TxPDO BLZ0-4D1-24¥DC-P
T Mapping TxPDO GAP Name Orline Typ GroBe  »Adre.. Einf..  User. &
$! Mapping RxPDO Device Cantral T summarized mod. .. 1 BOOL 01 39.0 Eingang 0O
ﬁ Mapping RxPDO BL20-2DO-24VDC-0.54-F Q}Diagnus\s messag... 1 BOOL 0.1 39.1 Eingang 0
Mapping RxPDO BLEO-E-BDO-24YDC-0.54-P &1 Module-Bus Errar 0 BOOL— ot " EiroamT
$! Mapping RxPDO GAP G110 Configuration. .. 0 BOOL mwmﬂw
§ Westate SlGap 040 (0} BIT3 0.3 39.4 Eingang 0
§ InfoData T Undervolage LI [1} BOCL 01 9.7 Eingang 0
=88 Zuordnungen Slovervaliage Usys a BOoL 0.1 40,0 Eingang 0O
B BL20-E (Standard) - Gerat 1 (EtherCAT) ?Iundervn\taga Usys 1} BOOL 0.1 40.1 Eingang 0O v
< *
Server (Port) Timestamp Meldung s
@ (e5535) 18.06,2012 16:03:45 161 ms  'Box 1 (BLZ0-E-GW-ECY' (1001): state change to 'OF finished
OTCPLC.P\cAuH. 18.06.2012 16:03:41 548 ms  PLC Download: 15 Symbols, 11 DataTypes
OTCPLC.P\cAuH. 18.06.2012 16:03:41 548 ms  PLC Download: 15 Symbols, 11 DataTypes
v

<

EBereit

Fig. 12: BL20-station without *.xml-file

Lokal (172.26.7.75.1.1) [N

11 In both cases, TwinCAT arranges the I/O-modules automatically as follows (see also
):
analog input modules
analog output Modules
technology modules
digital input modules

digital output modules
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6.1.3
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Parameterization of BL20 I/O-modules

The parameterization of the I/O-modules in the BL20-station is done in the register-tab "CoE-Online"
of the BL20-gateway.

1

In the module-specific parameter-object, open the parameter entry via double-click and set the
parameter to the desired value.

DEsH &R B HeeasHEBABENE S 2Q @7
5 N
;;;T-Egn;‘(;:vrf;gtg:tlnn Allgemein | EtherCAT | Prozessdaten | Slots SM CoE - Online ‘D\ag History | Online
ﬁ Mocken - Konfiguration -
= B E/A - Konfiguration [ Updateliste | [Jaugupdae 5\n91e/Updale [0 Show Offine Data
=B Efa Gerate [ Enveitert... /]/I/ ‘
=55 Gerdt 1 (EtherCaT)
Gerdt 1-Prozessabbild Online Data ]{ blodiefDl iR D
=} Gerst L-Prozessabbild-Info
1 Eingéngs Index Flags ‘et
+- BO30:0 RO >24
+- 7040:0 RO >24
+- 70500 RO »>8¢
T Mapping T=PDO Davice Status = 80200 Parameter BLZDTAII(10/0. A10¥DC) RO > 3¢
$ Mapping RxPDO Device Control B020:07  Address of the module RO 0x0003 [3)
PN o oo || | 4O Vet w sasuiean
Toduct Lode il
H EZSEJZ?EStiEiSi;”EEE‘%"” B0 7 Pevsion Humber i gxggg?nnu]un 0]
odule o] x|
TH Modie 2 (BLZ0-401-240DC-7) B200E Modieldert RO 040011350 (7480)
L Module 5 (BL20-2DO-24vDC-0.54-P) BOZO0E Shot RO 040003 (2)
L1 Module & (BL20-E-8D0-24YDC-0.54-F) 8020120 Sparungs Modus K1 AW 0.1 [0)
‘ ‘WeState | B020:21  wWerte-Darstellung K1 R Integer [15Bit + Vorzeichen] (0]
§ Infobata 8020:22  Diagnose K1 F'/ speren [1
B Zuordnungen +- 80300
+- 9000:0
+- 30100
+-9020:0
+- 90300
+- 90400
4 | »
< | % ———— Baal o 11 ] [ HexEdt.. | —
Porck Bini: 000000 00 [ [+ ]
Bitgriiite 01 02 Q6 @2 O/ O72

Fig. 13: Parameterization of a BL20-module
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Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

6.14  Programming the Soft-PLC

1 Create a new project in "TwinCAT PLC Control”.

2 If the TwinCAT-PLC is used, the TwinCAT-integrated runtime system installed on the PC has to
be used as target platform.

= TwinCAT PLC Control

Datei EBearbeiten Projekk  Einflgen Extras  Online  Fenster Hife

B2 = H|E)]ed s

Auswahl der Zielplattform

P 0 (ARM)
B ijber AMS Atbrich |
" BC seriell

" BCxxB0 oder B iber AMS

" BCxxB0 oder B serell

- Bau...]'ﬂ Date.IVisu . Eﬂes...l < | S

| |Target: Local [172.28.7.75.1.1), Laufzeit 1 (il nfig hode [N NEN NS

Fig. 14: Select runtime system

3 Programming the Soft-PLC is done in the register-tab "POUs".

+- TwinCAT PLC Control - BL20-E. pro - [MAIN (PRG-5T)] [= ||
!Datai Bearbeiten Projekk Einfigen Extras Orline Fenster  Hiffe - G x

B=E| o]0 & | B

0001|PROGRARM MAIN
23 Bausteine

=
=
=
2

AR

=
=
=
fax]

=]
=
=
ey

ERDL VAR
]

|

=]

00|k Counter=byCourter+1;
002y Cutputs = byCounter:

=
=
[}

=
=
=
]

=
=
=1
L

=
=
=
tal

=
=
=
&

=1E
=11=]
=11=]
=l v

=
=
=
=

=
=
=

=
=

<1 () >

Lade Bibliothek 'CATWINCATVPLOLIEVSTANDARD LB

Eau...]'ﬂ Date..IV\su... 2 Hes...] < 1l | >
| |Target: Local [172.28.7.75.1.1), Laufzeit: 1 |\ WWRIIGIEEY (2. 1. Sp.: 1

Fig. 15: Program in TwinCAT-PLC Control
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4 Program variables which are to be mapped to the hardware-configuration in the "TwinCAT Sys-
tem Manager” have to be defined as "global variables".

nCAT PLC Control - BL20-E.pro® - [Globale_Variablen]

! Datei Bearbeiten Projekt Einfiigen Extras  Online  Fenster Hilfe
El=E| 2|5 w2 & |Bo| 2 |G|
0001} AR_GLOBAL
2 Ressourcen ooz
B[] Bibliothek STANDARD LI 5693 11:0]| (0003 Counter AT % 0B0EYTE:
B33 Globale Yariablen ona4 by Outputs AT 20B0: BYTE:
G " en 0005 by Counter: BYTE:
: . ariablen_Konfiguration [VAR_CO | O00G| w1 AT S0 WORD:
Alamkonfiguration % END_vYAR
% Arbeitsbereich m
m Biblitheksversmalter (o070
m Logbuch noid
Steuerungskanfiguration 0012,
Taskkonfiguration 0013
@ Traceaufzeichriung (0014
00715
“Watch- und Rezepturvenmaler L)
A 0076|
|0017
0018
0014
{0020
0021
{0022
|00z3
(nn24
[ (<3 | 2
Grofe derverbrauchten Daten: 40 wvon 1048576 Bytes (0.00%) ~
GriiBe derverbrauchten Retain-Daten: 0 won 32768 Bytes (0.00%) -
< ‘ ) 0 Fehler, 0WWarnungien) v
Bau.. I'tﬂ Date..lV\su...l% Res.. [ £ | ¥
[ [Target: Local (172 208.7.75.1.7), Laufzeit 1 | S [ONUINE [O8 [LES]

Fig. 16: Definition of the Global Variables

5 Build and store the program, log-in and start the PLC for example via the TwinCAT-symbol in the
task bar of your PC.

B Uber TwinCAT...

{2 Ersignisanzeigs
- System Manager
B8 pic contral

-u@ Echtzeit

Router

Syskem
jle]

@ siop
Reset

Fig. 17: Starting the PLC

Eigenschaften
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6 The TwinCAT-system has to be started as well.

DE!

Fig. 18: Starting the system
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6.1.5
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"Connection" of hardware and program

1
"TwinCAT System Manager”.

- BLL20-E-GW -EC.tsm - TwinCAT System Manager

Add the PLC-project from the "TwinCAT System Control" to the "PLC-Configuration” in the

Datei  Bearbeiten Aktionen Ansicht  Optionen  Hilfe

SYSTEM - Konfiguration

NEwHd EIEEYZI X LAY N IERGGEE T R

5P Lratic tligemein | SPS Einstellungen
R niocken - Korfigur = jekt Anfiigen. ..
i Ef# - Konfigur atic .
= B2 Einfigen Strg+¥ TwinCAT Spstem Manager
@ Einfligen mit Yerkndpfungen  Alt+Strg+Y %211 [Build 2211)
TwinCAT PLC Server
Einlesen eines IEC1131 Projektes
Suchenin | £ Ple v O F e m-
r (CLin
i (23 Upload
Zuletzt ) visu
wenwendete D...
G
Desktop
Eigene Dateien
Arbeitsplatz
I Datzinarne: ‘BLZD-E tpy V‘ [ Uffrien ]
Metzwerkumgeb | Dateip: [IECT131 Froiekt Info [“toy) v [ bbrechen |

Bereit

Fig. 19: Adding the PLC-program to the hardware-configuration.

Lokal (172,267, 75.1.1)
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Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

2 Theglobal variables from the PLC-program are listed in the configuration and can now be linked
to the inputs and outputs of the hardware.

-y BL20-E-GW-EC.tsm - TwinCAT System Manager |'__||’E|['5__<|
File Edit Actions Wiew Options Help
D=&d HE B/ HRERE ® e QR (&2
Bl =vSTEM - Configuration E— i
=B PLC - Corfiguration Vatiable | Flags | Online
IEC BL20-E
=} BLZ0-E-Image M ame: |counter
= Standard T |BYTE
= & Inputs
of wat Group: Size 10
- - ;o]
[ Address: User ID:
®| byOutputs -
Linked to...
E'- To=Comt g St Inked o ] |
=B 1/0 Devices Comment: Variable of IECT131 project "BL20-E". Updated with Task “Standard"
== Gerat 1 (EtherCAT)
i’ﬁ Mappings
ADS Info: Part: 801, 1Grp: 0<F030, 10ffs: 00, Len: 1
S | >
Ready Local {172,268.7.75.1.1)  [elaylyeels =)

Fig. 20: Variables from PLC-program
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3 Define the process data which have to be linked and link the hardware to the variables using
Jright-click > Change Single Links or Change Multi Link and define the respective program vari-
able.

- /BL20-E-GW-EC.tsm - TwinCAT System Manager
File Edt Actions View Options Help

NSl 30 EEYZ T R N G
BB =vSTEM - Configuration Type Size: waddr... | Injout | User...
= 58 PLC - Configuration

=48 BL20-E

== BL20-E-Image
= [B1 Standard
=& Inputs
&1 walt
= §l Outputs
@/ counter
@] byoutputs
= 1jo - Configuration
= B 1jO Devices
S Gerit | (EtherCAT)
=f= Gerdt 1-Prozessabbid
=4 Gerdt 1-Prozessabbild-Info
%1 Eingénge
$! Ausgange

¢

=+3 Online Ygte...

Attach Variable 1.0 Byte(s) (Output)

Show Variables

= 2 PLC - Configuration

=¥ BL20-E ® Unused
=-#% Standard (O Used and unused
L [ Exclude disabled

@ tyOutputs > OF 0.0, BYTE[1.0] Evclude other Devices

Exclude same Image
[5] Show Tooltips
Show Wariable Types

] Matching Type
Matching Size

=11 Module 8 ¢BL20-E-8D0-24%DC-0.54-P)
$| Outputs BL20-E-6D0-24YDC-0 5AP

. BL20-E-GW-EC.tsm - TwinCAT System Manager
Fle Edit Actions View Options Help

Deaed S v HE AN @B QR WU S0P
) B SvSTEM - Configuration Name: Type Size >Addr...  InfOut r..  Linkedto
= B PLC - Configuration dhlprocessvalue Chl X BOOL 0.1 41.2 Qutput 0 counter . Qutputs | Standard , BL20E
[ER S lprocess value Chz X BOOL 0.1 41,3 Qutput 0 courter . Outputs . Standard . BL20-E
== BL2O-E-Image & process value Ch3 Output counter . Qutputs . Standard . BL2)
=-[B1 Standard il
= & Inputs L process value C ® o
T whll Slprocess value Che X Output 0 countsr . Outputs . Standard . BL2O-E
= §l Cutputs Slprocessvalue Ch7 - X BOOL Output 0 countsr . Qutputs . Standard . BL20-E
] counter dplprocess valus Chd ¥ BOGL ol 42,1 Qutput 0 counter . Qukputs . Standard . BL20-E
@, byOutputs
= A 10 - Configuration
(= BB 1/0 Devices
= Gerdt 1 (EtherCAT)
=}= Gerdt 1-Prozessabbild
=} Gerat 1-Prozessabbild-Infi
&1 Eingange
@/ Ausginoe

(=3

hs counter Standard .

L2

Output . Outputs .

Box 1 (BL20-E-GW-EC)
T8 Module 1 (BL20-241-U
} Module 2 (BL20-241-TI
T§ Module 5 (BL20-181-U
B Module & (BL20-2A1-TI
(
(

s

1§ Module 3 (BL20-201-2+
T Module 4 (BL20-4DI1-2:
LE Module 7 (BL20-200-2
=L} Module & (BL20-E-6DC
$! Outputs BLZO-E-8I
T Mapping TxPDO Devic
$! Mapping RxPDO Devic
Westate

$ InfoData
&8 Mappings

&

< | >

Ready Local (172.28.7.75.1.1)

Fig. 21: Linking of variables
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Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

Generate Mappings
TwinCAT allows a graphical representation of the variable mappings.

1 Create the mappings to show the graphical mappings.

4 BL20-E-GW-EC.tsm - TwinCAT System Manager

Datei Bearbeiten EUEENENN Ansicht  Optionen  Hilfe

Strg+H

-» & | Online

= [ E/n - konfig Z Aktiviert Konfiglgation, . Strg+Shift+F4
= B Ein Ger @ Starten/Restarten von TwinCAT in Run-Modus Strg+F4 l:l
= Ger,

Shift+F4 L20-E [Standard) - Gerdt 1 [EtherCaT)

pnchron

=) suswahl des Zielsystems . Fa L20-E-Prozessabbild [1d 4]

[

Lese ZiekServer Yersionen a1t 1-Prozessabbid (1d 1)

=1z Buskoppler/IP Link Registerzugyiff. ..
Update FirmwarefE 2PROM

Zeige d > B () Zeige B > &

Chrl+E
Chrl+I

Expott %ML Beschreibung...

Import ML Beschreibung. ..
E-Prozessabhild [ 1 Bytes)

Lésche unbenutzte Yariablen Typen...

Yariablenverknipfung prifen

P PPOTESEET KT
2l Prozesswert K2
2l Prozesswert K3
2l Prozesswert K4
a2l Prozesswert K5
2l Prozesswert K6
bl Prozesswert K7
o) Prozesswert K8

§ wicstate

# InfoData

= @8 Zuordnungen
~ T

v v IElox 1 (BL20-E-3W-EC)

(_ » Image B Gerdt 1-Prozessabbild (1536 Bytes)

Server (Port) Timeskamp Meldung ~
o {B5535) 18.06.2012 10:59:54 699 ms  'Box 1 (BL20-E-GW-EC)' {1001): state change ko 'OP' finished T
L (B5535) 18.06,2012 159152 755 ms  'Box 1 (BLZ0-E-GW-EC)' (1001): abnormal state change (From 'OP' to SAFEOP") with code 0x1b, "Sync manager watche
OTCPLC.PIcAu... 18.06,2012 15M52 652 ms  PLC Download: 15 Symbols, 11 DataTypes -
< ' 3

T T O [P ErEEE R

78 Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



6.1.6
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Process data exchange

1 The actual I/O-configuration is downloaded to the gateway using the "activate configuration"-

button.

- BL20-E-GW-EC.tsm - TwinCAT System Manager
Datel Bearbeiten Akkionen Ansicht  Optionen  Hilfe

e E S

N EET

2 EQ e en e

185 BL20-E
=}= BLZ0-E-Image
= Standard
=gt Inputs
T wall
= §l Outputs
%, counter
bl byOutputs
= E/a - Korfiguration
=B E/A Gerate
== Device 2 (EtherCAT)
=f= Device 2-Image
<%= Device 2-Image-Info
T Inputs
§! Outputs
§ InfoData
(=% Box 1 (BL20-E-GW-EC)
&7 Mapping TxPDO Device Status
‘i Mapping RxPDO Device Control
1H Module 3 (BLZ0-1 AL-L- 100, .+ 10VDC))
1 Module 4 (BL20-2AL-THERMO-PT)
1§ Madule 1 (BL20-200-24VDC-F)
T Module 2 (BL20-4DI-24VDC-P)
=L} Madule 5 (BL20-200-244DC-0.54-F)
= ’l Qutputs BL20-2D0-24YDC-0,54-P
@/ process value Chi
@/ process value Ch2
=L} Module & (BL20-E-8D0-24YDC-0.54-F)
= .l Cutputs BLZ0-E-B00-24¥DC-0.548-F
bl process value Chi
bl process value Ch2
L process value Ch3
bl process value Chd
L process value Chs
bl process value Ché
| process value Ch7
bl process value Cha
§ wistate
§ InfoData

~

ﬁuew Alkiviert Konfiguration

BLZOE [Standard] - Device 2 [EthaiCAT]

[Jadiesse & e
Typien)
[ GridPefn)

[1 T ausche Abbilder
Autn Spaltenbreite

[ Langs Namen

Server (Port) Timeskamp Message

 p——— e e e e

-~

-

Lokal {172.28.7.75.1.1)
—_

Fig. 23: Activate I/O-configuration

2 TwinCAT is automatically restarted in Run mode.

79



Connection of the EtherCAT-gateway to the TwinCAT Soft-PLC

3 Open the monitoring of the process data using the "View — Show Online Data"-command.

-E-GW-EC.tsm - TwinCAT System Manager
Datei  Bearbeiten  Aktionen Optionen  Hilfe

NEsE v Smooleste i % [2)Q/&l[w]Se" & 1 7

i Nocken - Konfiguration| v Statusleiste
=B £/t - konfiguration salteen Flags | Oriine |

= B Eja Gerate
== Ger3t 1 {Ether(| & Zeige Logger Ausgabe |1 |

== Gerat 1-Pre (), Zeige Watch Fenster Wert:
=} Gerat 1-Pro

SR
QT Fingange 0= Zeige akiuelle Echtzeitauslastung

‘l Ausgange s B
§ InfoData °
= Box 1 (BL2(| a Zeige Unker-Yariablen
QT Mappin
§! Mappin|
TR Module 3 {BL20-1AI-U{-10/0...+10%
T} Module 4 (BL20-2AI-THERMO-PI)
T Module 1 (BL20-2D1-24¥DC-F)
T Module 2 (BL20-4DI-24YDC-P)
L Module 5 (BL20-2D0-24VDC-0.58-P
L] Module 5 (BL20-E-BDO-24VDC-0.50
=-§l VD08

iEntar:

line Daten

(ORI ]

9\0 Experten Maodus

@ Prozesswert k2
2Pl Prozesswert K3
2bl Prozesswert K4
2l Prozesswert K5
2hl Prozesswert K6
2bl Prozesswert K7
2l Prozesswert K8
§ wistate
§ InfoData
= &8 Zuordnungen
&8 BL20-E (Standard) - Gerat 1 (EtherCAT) ~
< >

Timeskamp Meldung -~
18.06,2012 11:09:44 417 ms  'Box 1 (BL20-E-GW-ECY (1001): state change ko 'OF' finished

18.06,2012 11:09:37 486 ms  'Box 1 (BLZ0-E-GW-ECY (1001): abnaormal state change (from 'OF' to "SAFEOPT with code 0x1b, "Sync manager watchdog', Try to go be

oo 18062012 11:09:37 359 ms  PLC Download: 15 Symbols, 11 DataTypes v
<
Zeigt Onlinedaten

Fig. 24: Monitoring of process data

Lokl (172.28,7,75.1.1)
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6.1.7 Diagnosis in TwinCAT

Diagnosis messages of the gateway and the I/O-modules are shown in the "Diag History" of the
BL20-Gateway.

iy Unbenannt - TwinCAT System Manager

Datel Bearbeiten Aktionen Apsicht  Optionen  Hilfe

2019/09

DEed & B GRS 8- 0 - R NI EA LS A
+ - i i ~
= :::'I_Egn::;:;%g:tm Aligemein | EtherCAT | Prozessdaten | Slots | Startup | Cof WDiag History | Online
=] EJA - Konfiguration Auto Update
gni EA Ge?a‘te SDHW n:v Messages [ Wsages ] l Export Diag History ] [ Advanced... ]
[=)- 7%= Gerdt 1 (EtherCaT)
=ta Gerst 1-Prozessabbild Type Flags | Timestamy Message
-I- Gerdt 1-Prozessabbild-Info @ Erar M 012 10:27:03 B0, [0x0101) Diagnosis message available
%T Eingange @ Error 25.7.201210:27:03 48, [0x0007) open circuit &t device 4 - channel 2
‘l Ausgange [ 25.7.201210:27:03 48, [0x0110) Mo valid 1/0 configuration stored [0 bjsct 0xFO30)
InfoData ‘/WE"UI M 20.7.201210:27.03 48, [0-0100] Summarized module diagnosis
v
ce
$. Mapping RxPDO Device | Mame Crline Typ Grifle | »Adre.. | Einf.. | User... Verknipftr#
TH Module 3 (BL20- 1AL | $TSummarized madule diagnosis 1 BOOL 0.1 39.0 Eingang 0
1§ Module 4 (BL20-2AI-THE &7 Diagnosis message available 1 BOOL 0.1 39.1 Eingang 0
24y | T Module bus error a BiOOL 0.1 39.2 Eingang 0
TH Module 2 (BL20-4DT-24% &T1/0 configuration changed 1] BOOL ol 39,3 Eingang 0
LT Madule 5 (BL20-200-24 $laap 00 {00 EIT3 0.3 394 Eingang 0
1] Module & (BL20-E-8D0- %l undervoltage Ul o BOOL 0.1 39.7 Eingang 0
% Westate ST overvolage Usys o BOOL o1 40.0 Eingang 0
9 Infabata &TUndervoltage Usys a BOOL ol 40,1 Eingang 0
@TGap o BOOL 0.1 40.2 Eingang 0
&8 Zuordnungen T Master configuration error o BOOL 0.1 40.3 Eingang 0
&TGap 00 {0 EITZ 0.z 40,4 Eingang 0
&TForce mode active a BOOL o1 40,6 Eingang 0
%" Module bus Failure a BOOL 0.1 40.7 Eingana 0 )
4 Ll B >
Server (Port) Timeskamp Meldung
-] (65535) 25.07.2012 13:28:06 378 ms  'Box 1 (BL20-E-GW-EC)' (1001): CoE - Emergency (Hex: FFO0, &1, '00 00 01 01 00,
@ (e5535) 25,07,2012 13:26:06 362 ms "B 1 (BL20-E-GW-ECY (1001): CoE - Emergency (Hesx: FFOD, £1, '04 00 02 00 00,
@ (s5535) 75.07.2012 13:28:06 362 ms  'Box 1 (BL20-E-GW-ECY (1001): CoE - Emergsncy (Hex: FFO0, 81, '00 00 10 01 007,
@ (so5a5) 25.07.2012 13:28:06 347 ms  'Box 1 (BL20-E-Gw-ECY (1001): CoE - Emergency (Hexc: FFO0, 81, '00 00 00 01 00°),
o (65535) 25.07,2012 13:28:06 206 ms  'Box 1 (BL20-E-GW-EC) (1001} Communication re-established
o (65535) 25.07,2012 13:28:03 690 ms  Gerat 1 (EtherCAT) Frame returned - > Force reinitialization!
@ {65535) 25.07,2012 13:27:54 300 ms  Gerat 1 (EtherCAT): Frame missed 10 times (frame no, 0}
EBerei

Lokal (172.28.7.75.1.1)
=1

Fig. 25: Diag History

The sending of diagnosis messages and Emergencies can be en- or respectively disabled via the

"Advanced"-button in the "Diag History"-dialog box.

Erweiterte Einstellungen ]

Messages

Message Types
[ disable Infos

[ disable Warnings

[Jdisable Errars
Emergency

enable sending Emergency

Owerpritefdcknowledge Mode

[Jenable Acknowledge Made

Fig. 26: Diagnosis settings "Advanced"
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NOTE

The settings for the device's diagnosis behavior are stored as non valid in the device and can

thus only be changed again via a controller access.

Emergencies are only sent once and are shown in the Message-window of the software..

NOTE

Further information about the structure of emergencies can be found in section

iy Unbenannt - TwinCAT System Manager

e b B

Datel Bearbeiten Aktionen Apsicht  Optionen  Hilfe

A = e HS RN B [BQ 6%

£ %

- Bl 5¥STEM - Konfiguration

BR s - Konfiquration Aligemein | EtherCAT | Prozessdaten | Slote | Startup | Cof - Online | Diag Histow | Online =
!%QE;DZZ?:::W” g’::l:ori:j::ssages [ Ack. Messages ] l Export Diag History ] [ Advanced... ]
=== Gerdt 1 (EtherCaT)
=ta Gerst 1-Prozessabbild Type Flags | Timestamp Message
-I- Gerdt 1-Prozessabbild-Info @ Erar M 25.7.201210:27:03 B0, [0x0101) Diagnosis message available
& %T Eingange @ Error N 25.7.201210:27:03 48, [0x0007) open circuit &t device 4 - channel 2
£ ‘l Ausgange @ Enar M 257.201210:27:03 48, [0x0110) Mo valid 1/0 configuration stored [0 bjsct 0xFO30)
£ 9 InfoData @ Enor N 20.7.201210:27:.03 48, [0=0100) Summarized module diagnosis
= v
# Mapping TxPDO Device
+ g MGEE\I‘IE RxPDO Device | Mame Onling Typ Grifle | »Adre.. | Einf.. | User... Verknipftr#
# 1] Module 3 (BL20-1a1U¢- | %7 Summarized module diagnosis 1 BOOL 0.1 39.0 Eingang 0
#-T] Module 4 (BL20-2AI-THE &7 Diagnosis message available 1 BOOL 0.1 39.1 Eingang D
- T} Module 1 (BL20-2DT-244 Sl Module bus error a BiOOL 0.1 39.2 Eingang 0
& TH Module 2 (BL20-4DT-24% &T1/0 configuration changed 1] BOOL ol 39,3 E?ngang [1}
5 u Module 5 (EL20-200-24 gGap 00 {0 BIT3 03 39,4 Eingang 0
w1 Madule 6 (BLZ0-E-8D0-: Undervoltage Ul a BOOL 0.1 39.7 E!ngang o
3 % Westate QTOvervultage Usys a BOOL 0.1 40.0 E!ngang 1]
. 9 Infabata &TUndervoltage Usys a BOOL ol 40,1 Eingang 0
TGap 0 BOOL 0.1 an.z Eingang O
&8 Zuordnungen T Master configuration error o BOOL 0.1 40.3 Eingang 0
Gl Gap 00 {0 BITZ 0.z 40,4 Eingang 0
&TForce mode active a BOOL o1 40,6 Eingang 0
P 5 (QTMndule bus Failure a BOOL 0.1 40.7 Eingana 0 5 )
Serwer (Port) Timestamp Meldung
L] (65535) 25.07.2012 13:28:06 378 ms  'Box 1 (BL20-E-GW-EC)' (1001): CoE - Emergency (Hex: FFO0, &1, '00 00 01 01 00,
@ (65535) 25,07,2012 13:26:06 362 ms "B 1 (BL20-E-GW-ECY (1001): CoE - Emergency (Hesx: FFOD, £1, '04 00 02 00 00,
@ (55535) 75.07.2012 13:28:06 362 ms  'Box 1 (BL20-E-GW-ECY (1001): CoE - Emergsncy (Hex: FFO0, 81, '00 00 10 01 007,
@ (s55a5) 25.07.2012 13:28:06 347 ms  'Box 1 (BL20-E-Gw-ECY (1001): CoE - Emergency (Hexc: FFO0, 81, '00 00 00 01 007,
B (65535) 25.07,2012 13:28:06 206 ms  'Box 1 (BL20-E-GW-EC) (1001} Communication re-established
o (65535) 25.07,2012 13:28:03 690 ms  Gerat 1 (EtherCAT) Frame returned - > Force reinitialization!
@ {65535) 25.07,2012 13:27:54 300 ms  Gerat 1 (EtherCAT): Frame missed 10 times (frame no, 0}
EBerei

Lokal (172.28.7.75.1.1)
=1

Fig. 27: Emergencies in TwinCAT
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Install EtherCAT-driver

1 Search your system for EtherCAT-Real Time compatible network interface cards.

2 Open the dialog box "Installation of TwinCAT RT-Ethernet Adapters" via the "Compatible
device"-button in the register-tab "Adapter” of the EtherCAT-device.

3 Select the network interface card to be used and install the EtherCAT-driver via the "Install"-but-

ton.
0 J m Ain ystem n ]
Nl Y 2 R IR G K
Bl S'vSTEM - KorFiguration
5P - Korfiguration Alggzpn]| Adsptz | EtherCAT | Online || CoE - Dniine
R Nocken - Karfiguration
= Ejn - Konfiguration © Netwark Adapler
=B Ei Gerdte @os M Cro O DPRaAM
== Gerdt 1 (EtherCAT) i
&8 Zuordnungen Beschreibung: | ‘
Gerdtename: | ‘
| ‘ ﬁuchen - ]
MAC-Adresse: [00 00 00 00 00 00 | [Kompatible Gerate ]
Installation of TwinCAT RT-Ethernet Adapters
Ethernet Adapters Update List
H8 Installed and ready to use devices
H8 Compatible devices Instal
—|-EH8 Incompatible devices
B8 USE Dffice - HighSpeed USB-Ethemet Adapter #e
Me Gigabit Ethernet
—|-H8 Disabled devices
BEE Diahtloze Netzwerkyverbindung - Intel[R) PRO Awfireless 3945486 Metwork Conne Enable
EH® 1334-Verbindung - 1394-Metzwerk adapter
Disahle
™ Show Bindings
E-Bus (mA)  Yerkr
|
Bereit BB Corfig Mode
< [ —

Fig. 28: Installation of the EtherCAT-driver

4 The networkinterface card to be used can now be chosen in the TwinCAT System Manager using

the "Search..."-button.
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Integration of the technology modules

Integration of the RS232-module

Data image
Process input data (PZDE)

Process input data is data from the connected field device that is transmitted via the BL20-1RS232
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.

Process input data (RSxxx == PLC)
‘ Byte ‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0 ‘
1] Rx_DB_5
1 Rx_DB_4
2 Rx_DB_3
3 Rx_DB_2
4 Rx_DB_1
5 Rx_DB_0D
Diagnostic messages
BEIE A reserved
Status byte
! STAT ‘ TH_CNT_ACK ‘ RH_CNT ‘ RX_BYTE_CNT

Fig. 29: Process input data SPS

Meaning of the data bits (process input)

Designation Value Description

BufOvfl; Fra- 0-255 Diagnostic information (correspond to the diagnostic information in the
meErr; Hnd- diagnosis telegram).

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

STAT 0-1 1 The communication with the data terminal equipment (DTE) is not dis-

turbed.

0 The communication with the data terminal equipment (DTE) is dis-
turbed. A diagnosis message is generated if the parameter "Diagnostics” is
setto "0" =release. The diagnostic data show the cause of the communica-

tion disturbance.

The user has to set back this bit in the process output data by using

STATRES.
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Designation

TX_CNT_ACK

Value

0-3

Description

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.
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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-mod-

ule.

The fieldbus specific transmission for EtherCAT 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.

Proces output data (PLC -> RSxxx)
‘Byte ‘Bit?‘Bﬂﬁ‘Bﬂﬁ‘Bﬂal‘BitS‘BitZ‘BiH‘Bitl]
0 TX_DB_5
1 TX_DB_4
2 TX_DB_3
3 TX_DB_2
4 TX_DB_1
5 TX_DB_0
Reset of R¥_- and Tx_buffer
6 . RWBUF [THBUF
reserne FLUSH |FLUSH
Contral byte
7 :
5;2; RM_CNT_ACK |  TH_CNT ‘ TX_BYTE_CNT
Fig. 30: Process output data SPS
Meaning of the data bits (process output)
Designation Value Description

STATRES 0-1

This bit is set to reset the STAT bit in the process input data.

With the change from 1 to 0 the STAT bit is reset (from 0 to 1).

If this bit is 0, all changes in TX_BYTE_CNT, TX_CNT and RX_CNT_ACK are

ignored. The clearing of the receive and transmit buffer by RXBUF FLUSH/
TXBUF FLUSH is possible.

The value 1 or the transition from 0 to 1 disables the clearing of the receive
and transmit buffer by the RXBUF FLUSH/TXBUF FLUSH.

RXBUF FLUSH 0-1

The RXBUF FLUSH bit is used for clearing the receive buffer.
If STATRES = 1:

A request with RXBUF FLUSH = 1 will be ignored.

If STATRES = 0:

RXBUF FLUSH = 1 will clear the receive buffer.

TXBUF FLUSH 0-1

The TXBUF FLUSH bit is used for clearing the transmit buffer.
If STATRES = 1:

A request with TXBUF FLUSH = 1 will be ignored.

If STATRES = 0:

TXBUF FLUSH = 1 will clear the receive buffer.

2020/09
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Designation Value Description

RX_CNT_ACK 0-3 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_ACKisan 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_ 0-7 Number of the valid bytes in this data segment. In EtherCAT, the data seg-
CNT

ments contain a maximum number of 6 bytes of user data.
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7.2 Integration of the RS485/422-module

7.2.1 Data image
Process input data (PZDE)

The BLxx-1RS485/422-module sends the data, received by the device, into a 128-byte receive-buf-
fer. 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.

Process input data (RSxxx == PLC)
‘Byte ‘Bit? ‘Bitﬁ ‘an ‘Bital ‘BitS ‘an ‘Biﬂ ‘Bitl]‘
0 RX_DB_5
1 RX_DB_4
2 RX_DB_3
3 RX_DB_2
4 RX_DB_1
5 RX_DB_0
Diagnostic messages
6 Buf | Frame |Hndsh| Hw | Prm
Ovfl Err Err | Failure| Err EEsed
Status byte
! STAT ‘ TH_CNT_ACK ‘ RM_CNT ‘ RX_BYTE_CNT
Fig. 31: Process input data SPS
Meaning of the data bits (process input)
Designation Value Description
BufOvfl; Fra- 0-255 Diagnostic information (correspond to the diagnostic information in the
meErr; Hnd- diagnosis telegram).
ShErr; HwFail- These diagnostics are always displayed and independent to the setting of
ure; PrmErr the parameter ,Diagnostics”.
STAT 0-1 1 The communication with the data terminal equipment (DTE) is not dis-

turbed.

0 The communication with the data terminal equipment (DTE) is dis-
turbed. 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.

2020/09
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Designation Value Description

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_ 0-7 Number of the valid bytes in this data segment. In EtherCAT, the data seg-
CNT ments contain a maximum number of 6 bytes of user data.

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 EtherCAT 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.

Proces output data (PLC > RSxxx)

‘Byte ‘Bit?‘Bﬂﬁ‘Bﬂﬁ‘Bﬂal‘Bitﬁ‘BitZ‘BiH‘Bitl]‘
1] T+_DB_5
1 T<_DB_4
2 T+_DB_3
3 T+ _DB_2
4 T+_DB_1
5 T+_DB_D

Reset of R¥_- and Tx_buffer

6 . RXBUF | THBUF
[ESETE FLUSH [FLUSH

Contral byte

7 STAT-
RES

Fig. 32: Process output data SPS

RE_CNT_ACK TA_CNT ‘ TA_BYTE_CNT

Meaning of the data bits (process output)

Designation Value Description

RXBUF FLUSH 0-1 The RXBUF FLUSH bit is used for clearing the receive buffer.
If STATRES=0,10r0 1:
A request with RXBUF FLUSH = 1 will be ignored.
If RXBUF FLUSH = 1, arising edge 1 0 at STATRES clears the transmit buf-
fer.

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 buf-
fer.

20 Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



Designation Value Description

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 possi-
ble.
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.

RX_CNT_ACK 0-3 The value TX_CNT_ACK s 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 Number of the valid bytes in this data segment. In EtherCAT, the data seg-
CNT ments contain a maximum number of 6 bytes of user data.
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Integration of the SSI-module

Data image
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 acknowledge-

ment 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 s set in the event of a particular event. The bit concerned retains

the value until it is reset.

Process input data (SSI -» PLC)

‘ Byte ‘ 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
ACEPT

REG WR
AKM

X

X

S5
5TS3

S5
5TS2

S5
ST

S5
STS0

5TS
Up

5TS
Dk

REL
ChP2

FLAG
ChP2

5TS
ChP2

REL
ChiP1

FLAG
ChP2

5TS
ChP2

Diagnostic messages

5TS
STOP

K

ERR
PARA

5TS
LIFLWAY

5TS
QFLA

ERR
S5

S5
DIAG

Fig. 33: Process input data
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Meaning of the data bits (process input)

Designation

REG_RD_DATA

Value

0...231

Description

Content of the register to be read if REG_RD_ABORT=0.
If REG_RD_ABORT =1, then REG_RD_DATA=0.

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 success-
ful (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 success-
ful.

REG_WR_AKN

No modification of the data in the register bank by process out-
put, 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 pro-
cess 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 SSl encoders, the
status bits are transferred together with the position value.

STS_UP (LED UP)

The SSl encoder values are decremented or the values are con-
stant.

The SSl encoder values are incremented.

STS_DN
(LED DN)

The SSl encoder values are incremented or the values are con-
stant.

The SSl encoder values are decremented.
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Designation

REL_CMP2

Value

Description

A comparison of the register contents has produced the following
result:
(REG_SSI_POS) < (REG_CMP2)

A comparison of the register contents has produced the following
result:
(REG_SSI_POS) > REG_CMP2)

FLAG_CMP2

Default status, i.e. the register contents have not yet matched
(REG_SSI_POS) = (REG_CMP2) since the last reset.

The contents of the registers match (REG_SSI_POS) = (REG_C-
MP2).

This marker must be reset with CLR_CMP1 = 1 in the process out-
put data.

STS_CMP2

A comparison of the register contents has produced the following
result:
(REG_SSI_POS) # (REG_CMP2)

A comparison of the register contents has produced the following
result:
(REG_ SSI_POS) = (REG_CMP2)

REL_CMP1

A comparison of the register contents has produced the following
result:
(REG_SSI_POS) < (REG_CMP2)

A comparison of theregister contents has produced the following
result:
(REG_ SSI_POS) > (REG_CMP1)

FLAG_CMP1

Default status, i.e. the register contents have not yet matched
(REG_SSI_POS) = (REG_CMP1) since the last reset.

The contents of the registers match (REG_SSI_POS) = (REG_C-
MP1). This marker must be reset with CLR_CMP1 =1 in the process
output data.

STS_CMP1

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)

STS_STOP

The SSl encoder is read cyclically.

Communication with the SSl encoder is stopped as STOP = 1 (pro-
cess 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 param-
eter set.
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Designation Value Description

STS_UFLW 0 A comparison of the register contents has produced the following
result: (REG_SSI_POS) > (REG_LOWER_LIMIT)

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

STS_OFLW 0 A comparison of the register contents has produced the following
result: (REG_SSI_POS) < (REG_UPPER_LIMIT)

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

ERR_SSI 0 SSI encoder signal present.
1 SSl encoder signal faulty. (e.g. due to a cable break).
SSI_DIAG 0 No enabled status signal is active
(SSI_STSx = 0).
1 At least one enabled status signal is active (SSI_STSx = 1)
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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 tele-
gram.

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.

Process output data (PLC > SSI)

o

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

DBE_3

DBE_2

DB_1

DBE_0

Control data

X

REG RD ADR (MSE bis LSE)

REG

X

REGWR ADR

R
& e e e ‘ Gipz | omp2 | X | apr | cp
T STOP X X ‘ X X X X X
Fig. 34: Process output data
Meaning of the data bits (process output)
Designation Value Description
REG_WR_DATA 0...2%1 Value which has to be written to the register with the address
REG_WR_ADR.
REG_RD_ADR 0...63 Address of the register which has to be read. If the reading was
successful (REG_RD_ABORT = 0), the user data can be found in
REG_RD_DATA in the status interface (bytes 4-7).
REG_WR 0 Default status, i.e. there is no request to overwrite the content of
the register with the address stated at REG_WR_ADR with
REG_WR_DATA. Bit REG_WR_AKN ( 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.
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Designation Value Description
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 SSI
encoder value.

1 Comparison active, i.e. the data bits REL_CMP2, STS_CMP2 and
FLAG_CMP2 always have a value based on the result of the com-
parison with the SSI encoder value.

CLR_CMP1 0 Default status, i.e. reset of FLAG_CMP1 not active.
1 Reset of FLAG_CMP1 active.
EN_CMP1 0 Default status, i.e. the data bits REL_CMP1, STS_CMP1 and

FLAG_CMP1 always have the value 0, irrespective of the actual SSI
encoder value.

1 Comparison active, i.e. the data bits REL_CMP1, STS_CMP1 and
FLAG_CMP1 always have a value based on the result of the com-
parison 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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7.4 Integration of the SWIRE-module BL20-E-1-SWIRE
The module can be integrated if the gateway firmware is at least Version 1.51.
7.4. Data image

Process input

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

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 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

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.

Bit 7

SDx/free

Bit 6 Bit 5 Bit 4

PKZSTx Six

free

The following table shows the meaning of the data bits:

Design.

SIx

Status Comment
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

Hans Turck GmbH & Co. KG | T +49 208 4952-0 | F +49 208 4952-264 | more@turck.com | www.turck.com



Design. Status Comment
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

Process output

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

2020/09

is transferred:

Switch status of contactor coil on/off

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 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

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:

Bit 7 Bit 6

free free

Bit 5

free

Bit 4
SOx
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The following table shows the meaning of the data bits:

Design. Status Comment
SOx relay x
relay x

SOx is transferred as the switch status of the contactor coil from the SWIRE bus
master to the appropriate SWIRE bus slave.

0 off Off Contactor not switched on

1 on On Contactor switched on
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Diagnostics
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 1 GENER- Uswerr free COMggg free RDY gp free SWers
Algrg
Byte 2 free U auxerr TYPega free PKZ e free SDger free
TYPpgg field
Byte 3 TYPgpeS8 | TYPepeS7 | TYPrgS6 | TYPereS5 | TYPeS4 | TYPgaS3 | TYPgeS2 | TYPgggS1
Byte 4 TYPge TYPgge TYPege TYPege TYPegr TYPega TYPgeq TYPgreS9
S16 S15 S14 S13 S12 S11 S10
Slave diagnostics bit field
Byte 5 SDggpS8 SDgrpS7 SDggeS6 SDggeS5 SDegpS4 SDggeS3 SDggpS2 SDgggS1
Byte 6 SDgrpS16 | SDgpgS15 | SDggeS14 | SDgpeS13 | SDggeS12 | SDggS11 | SDgggS10 | SDgpgS9
PKZ field
Byte 7 PKZgeS8 | PKZgeS7 | PKZggS6 | PKZpeS5 | PKZgpgS4 | PKZpeS3 | PKZpeS2 | PKZpgpeST
Byte 8 PKZgar PKZgam PKZ e PKZeam PKZenm PKZ PKZeqm PKZggrS9
S16 S15 S14 S13 S12 S S10

The following table shows the meaning of the diagnostic bits:

Design. Value Meaning
Byte 1
Wepg 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)

RDY e SPS SLAVE

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

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 Rdy flashing)

COMggp 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.
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Design.

USWERR

Value Meaning

Voltage Uy,

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

0 OK No error present.

1 under voltage An error is present.

GENE-RAL gy

Error message

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

0 none No diagnostics message present

1 present One/several diagnostics messages present
Byte 2
SDger Communication SWIRE slave

If the parameter SDggA 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 deacti-
vated via the parameter setting.

1 faulty An error is present.

PKZegr Overcurrent protective circuit-breaker

If the parameter PKZ A is set for group diagnostics, this bit indicates an error as soon as only

one PKZ of a slave has tripped.

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

1 tripping At least one PKZ has tripped.

TYPeea configuration

If the TYPgz; 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 configura-
tion or diagnostics function has been deactivated via the
parameter.

1 faulty The actual configuration does not fully match set configu-
ration.

Uauxerr Voltage AUX

If the U, xeeA Parameter is activated, 5 xerg Will generate an error message as soon as the
power supply goes below the level at which the function of the relays is not guaranteed.

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

1 under voltage Contactor supply voltage is not o.k.
(<18VDCQ).
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Design. Value Meaning
Byte 3.4
TYPgpeSx 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 deacti-
vated via the parameter setting.

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

Byte 5.6

SDgggSX 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 deacti-

vated via the parameter setting.

1 Offline A diagnostics message is present.

Byte 7.8

PKZgrSX 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 U, yerar TYPerrs TYPerrSXs PKZ g, PKZ2aSX, SDgpg @and SDggeSx can be
deactivated by a respective parameterization.
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Parameters

Parameters consist of data that has to be sent to the module so that it can operate correctly in the
application concerned.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 1 reserved | free free MC MNA configu- | Disable free
ration Cfg
Byte 2 free UAUXERR TYPERR TYPINFO PKZERR lDKZINFO SDERR SDINFO
Byte 3 reserved

Byte 4 Life guarding time
Byte 5 SDpiacS8 | SDpiacS7 | SDpiacS6 | SDpiagS5 | SDpiagS%4 | SDpiaS3 | 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

Byte 9 - 24 | Type designationslave 1-16

The following table shows the meaning of the parameter bits:

Parameter name Value

Byte 1
Disable Cfg Disabling of the acceptance of the physically present configuration as ACTUAL configura-
tion on manual pushbutton actuation.

0 =inactive The physically present configuration of the SWIRE bus is only accepted
as the ACTUAL configuration by pressing the CFG button. The compar-
ison 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 configura-

tion based on the device ID.

0 = active 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 4 Bit INPUT/4 Bit OUTPUT without checking
the device ID.

Byte 1
MNA Configuration check

active/passive 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 = Bus based No data exchange with a slave with an incomplete/incorrect configu-

ration.
1 =Slave The bus also goes into operation with the correctly configured slaves
based even if the configuration isincomplete. 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 inac-
tive.
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Parameter name Value

MC Moeller conformance (from version VN 01-04)
Behavior of the BL20-E-1SWIRE in accordance with SWIRE Conformance criteria.

0 = inactive Default behavior

1 =active The BL20-E-1SWIRE master responds according to the Moeller SWIRE
Conformance criteria. For detailed information please read the manual
for the I0-modules (D300717).

SDiro 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.

0 =inactive Single diagnostics is activated
1 =active Single diagnostics is not activated
SD¢ge 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 = active Group diagnostics is activated
1 =inactive Group diagnostics is not activated
PKZ \eo 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 = active Single diagnostics is activated
1 =inactive Single diagnostics is not activated
PKZgr 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 = active Single diagnostics is activated
1 =inactive Single diagnostics is not activated
Byte 2
TYPnro 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 Single diagnostics is activated
1 =inactive Single diagnostics is not activated
TYPeag Group configuration error field

Activate slave diagnostics TYPERR. As soon as only one slave on the bus is incorrectly con-
figured, this is indicated as an error depending on the parameter setting.

0 = active Group diagnostics is activated

1 =inactive Group diagnostics is not activated
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Parameter name Value

Uauxerr 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 guaran-

teed.
0 = active Error message U, g activated
1 =inactive Error message U, rg NOt activated
Byte 3 reserved
Byte 4
Lifeguarding 0x02-0xFF Lifeguarding time of the SWIRE slaves
0x64 Setting of lifeguarding time of SWIRE slaves , timeout time up to auto-
matic 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 = active SDpiacSx is accepted
1 =inactive SDpacSX is not accepted
Byte7-8 reserved
Byte 9 to 24

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

X
0x20 SWIRE-DIL-MTB (: OxFF)

OxFF Basic setting (no slave)

7.5 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,
, BL20 — 1/O0-MODULES BL20-E-2CNT-2PWM", chapter 2)

7.6 Integration of RFID-modules BL20-2RFID-5/-A

BL20-2RFID-S and BL20-2RFID-A (see RFID-documentation under )
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8 Guidelines for station planning

8.1 Module arrangement

8.1.1 Random module arrangement
The arrangement of the I/O-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 1/0
modules of both product lines (base modules with tension clamp terminals) is possible

without any problems.

Fig. 35: Example of a station structure with ECO gateway (here for CANopen), ECO and standard
I/0 modules

NOTE
ﬂ Next to the gateway, only base modules with tension clamp terminals and ECO-modules

can be used.
Base modules with screw terminals can only be used, if a power supply module (BR or PF)

with screw terminals was set before.

812  Complete planning
The planning of a BL20 station should be thorough to avoid faults and increase operating reliability

If there are more than two empty slots next to one another, the communication is interrupted to all
following BL20 modules.
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The power to BL20 systems is supplied from a common external source. This avoids the occurrence
of potential compensating currents within the BL20 station.

8.1.3 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 right to the gateway (max.
sum X lyg =700 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
amount to 1,5 A. Ensure that a sufficient number of Bus Refreshing and Power Feeding modules
are used if the system is extended to its maximum.

NOTE
ﬂ If the system limits are exceeded, the software I/O-ASSISTANT 3 (FDT/DTM) generates an
error message when the user activates the command "Verify station".

For the calculation of the maximum system extension, the following table contains an overview
about the modules’ nominal current consumptions.

Module Nominal current consumption at the module bus
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 15mA
BL20-E-16DI-24VDC-P 15mA
BL20-E-16DI-24VDC-N 15mA
BL20-16DI-24VDC-P 45 mA
BL20-32DI-24VDC-P 30mA
BL20-1AI-1(0/4...20MA) 41 mA
BL20-2Al-1(0/4...20MA) 35mA
BL20-1AI-U(-10/0...+10VDC) 41 mA
BL20-2Al-U(-10/0...4+10VDC) 35mA
BL20-2AI-PT/NI-2/3 45 mA
BL20-2AI-THERMO-PI 45 mA
BL20-4Al-U/I 30mA
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Module Nominal current consumption at the module bus
BL20-E-8AI-U/I-4AI-PT/NI 50 mA
BL20-2D0-24VDC-0.5A-P 32mA
BL20-2D0-24VDC-0.5A-N 32mA
BL20-2D0O-24VDC-2A-P 33mA
BL20-2DO-120/230VAC-0.5A 35mA
BL20-4DO-24VDC-0.5A-P 30 mA
BL20-E-8DO-24VDC-0.5A-P 15mA
BL20-E-16D0O-24VDC-0.5A-P 25mA
BL20-E-16D0O-24VDC-0.5A-N 25mA
BL20-16D0O-24VDC-0.5A-P 120 mA
BL20-32D0O-24VDC-0.5A-P 30mA
BL20-1AO-1(0/4...20MA) 39mA
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 30mA
BL20-E-1SWIRE 60 mA
BL20-E-2CNT/2PWM 30mA
BL20-E-4I0L 40 mA
BL20-E-4I0L-10 40 mA
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8.2

8.2.1

8.2.2

823

110

Power supply

Power supply to the gateway

The gateways BL20-E-GW-EC offer an integrated power supply (see also ).

Module bus refreshing (BL20-BR-24VDC-D)

The number of BL20 modules, which can be supplied via the internal module bus by the gateway or
a Bus Refreshing module depends on the modules’ nominal current consumptions at the module
bus.

NOTICE

@ The sum of the nominal current consumptions of the used BL20 modules may not exceed
700 mA.
If a Bus Refreshing module is mounted, the sum of the current consumptions which follow
the Bus Refreshing module must not exceed 1,5 A.

NOTE

ﬂ The Bus Refreshing modules which are used in a station with BL20-E-GW-EC have to be
combined with the base modules BL20-P3T-SBB-B or BL20-P4T-SBBC-B (tension clamp) or
with the base modules BL20-P3S-SBB-B or BL20-P4S-SBBC-B (screw terminals).

With the system supply, it must be ensured that the same ground potential and ground connections
are used. Compensating currents flow via the module bus if different ground potentials or ground
connections are used, which can lead to the destruction of the Bus Refreshing module.

All Bus Refreshing modules are connected to one another via the same ground potential.
The power to the module bus is supplied via the connections 11 and 21 on the base module.

If the power supply from the module bus is not guaranteed, the software I/O-ASSISTANT 3 (FDT/
DTM) generates an error message if the user activates the DTM "Additional functions  Verify sta-
tion".

Creating potential groups

Bus Refreshing and 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. Ensure thatthe correct base modules are planned for when using Bus Refreshing
modules.

NOTE
ﬂ The system can be supplied with power independent of the potential group formation.
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When using a digital input module for 120/230 V AG, it should be ensured that a potential group is
created in conjunction with the Power Feeding module BL20-PF-120/230VAC-D.

@ NOTICE
Common potential of 24 VDC and 230 VAC field supply
Destruction of electronic
» Make sure that the 24 VDC and 230 VAC modules belong to separate potential groups.

C-rail (cross connection)

The C-rail runs through all base modules. The C-rail of the base modules for power distribution mod-
ules 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 exam-
ple, 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.

Abb. 36: C-rail (front view)

itz

A
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.

Abb. 37: C-rail front (side view)

WARNUNG

Incorrect C-rail load of 230V
Possible danger to life due to electric shock
» Ensure that the C-rail is loaded with a maximum of 24 V DC, not 230 V.
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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.

ﬂ o
For information about introducing a BL20 station into a ground reference system, please
read
8 DI
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Fig. 38: Using the C-rail as a protective earth

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.

NOTICE

Missing potential isolation
Destruction of module electronic

1]

» Ensure that after using the C-rail for the common voltage supply of relay modules an
additional supply module is used for the potential separation to the following modules.

Only then can the C-rail serve as PE again.
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Fig. 39: Using the C-rail as protective earth and for the power supply with relay modules

Cross-connecting relay module roots is achieved by the use of jumpers. The corresponding wiring
diagram including the jumpers can be found the manuals for BL20 I/O modules (German: D300716,

English: D300717).

825  Direct wiring of relay modules
As well as the options mentioned above, relay modules can be wired directly. In this case, base mod-
ules without C-rail connections should be chosen to guarantee the potential isolation to the adjoin-

ing modules.

8.3 Protecting the service interface on the gateway

During operation, BL20 label protecting the service interface and the rotary coding switches must
remain in place due to EMC and ESD requirements.
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Guidelines for station planning

84 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

il

NOTICE

Pulling or plugging of modules under load

Interruption of module bus communication, undefined states of I1/0s
» Disconnect the station from the voltage supply

» Pull or plug I/0 module

8.5 Extending an existing station

1]

NOTICE

Station expansion under load

Risk of injury due to electric shock!

» Switch off the power supply.

» Secure the power supply against being switched on again.
» Ensure that the unit is de-energized.n.

8.6 Firmware download

Firmware can be downloaded via the service interface on the gateway using the software tool I/
OASSISTANT. More information is available in the program’s online help.

B

NOTICE

Firmware download under load

Damage of the firmware

» Disconnect the station from the modules bus before the download.
» Disconnect the field side.
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O  Guidelines for Electrical Installation

9.1 General notes

9.1.7 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 sur-
faces (for example support bars, cabinet sides etc.).

9.1.2  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 > 60V and < 400V
unshielded cables for AC voltage> 25V and < 400V
Group 3:
unshielded cables for DC and AC voltages > 400 V

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

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

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

Insufficient lightning protection measures

Risk of death due to lightning strike

» When installing cables outside buildings, observe all applicable guidelines for internal
and external lightning protection and all earthing regulations.

9.13 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.

9.14 Transmission media

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

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

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

NOTE
ﬂ Turck offers a variety of cable types for fieldbus lines as premolded or bulk cables with dif-
ferent connectors.

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

9.2 Potential relationships

9.2.7 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.
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The block diagram shows the arrangement of a typical BL20 station with Ethernet gateway.
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Fig. 40: Block diagram of a BL20 station with EtherCAT- gateway

9.3 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 gal-
vanic, inductive and capacitive couplings as well as radiation couplings.

9.3.1 Ensuring electromagnetic compatibility
The EMC of BL20 modaules 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.

932  Grounding of inactive metal components

All inactive metal components (for example: switchgear cabinets, switchgear cabinet doors, sup-
porting bars, mounting plates, tophat rails, etc.) must be connected to one another over a large sur-
face area and with a low impedance (grounding). This guarantees a standardized reference poten-
tial 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.
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Avoid the use of aluminum components, as its quick oxidizing properties make it unsuitable for
grounding.

WARNING

Grounding of inactive metal components
Danger to life due to dangerous contact voltage
» Connect earth to the protective conductor

9.3.3 PE connection

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

934  Earth-free operation

Observe all relevant safety regulations when operating an earth-free system.PE connection

935 Mounting rails

All mounting rails must be mounted onto the mounting plate with a low impedance, over a large
surface area, and must be correctly earthed. Use corrosion-resistant mounting rails

= 200 mm/7.87 inch

. < Bi
N\ N\
C
x x x x
A D
\ \
\ \
N\ N\

Abb. 41: Mounting options
ATS35
B mounting rail
€ mounting plate
DT7S35

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 com-
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ponents at the connection point. Protect the connection point against corrosion (for example with
grease; caution: use only suitable grease).

9.3.6  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 mate-
rials (copper or aluminum) with a minimum degree of coverage of 80%.

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

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

NOTE
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 potential compensation.

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.

ﬂ NOTE
Should it not be possible to ground the shield on both sides due to switching arrange-
ments 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 dis-
charges when interference pulses occur.

A further possibility is a double-shielded cable (galvanically separated), whereby the
innermost shield is connected on one side and the outermost shield is connected on both
sides.
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93.7 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.
A potential compensation cable must have the following characteristics:

Low impedance. In the case of compensation cables that are routed on both sides, the compen-
sation lineimpedance 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.

9.3.8  Switching inductive loads

In the case of inductive loads, a protective circuit on the load is recommended.

939 Protection against Electrostatic Discharge (ESD)

@ NOTICE
Exposed metal contacts

Material damage due to electrostatic discharge
» Avoid to touch the metallic contacts with bare hands
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10 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 at www.turck.de.
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http://pdb.turck.de/media/_en/Anlagen/d301255.pdf
http://www.turck.de/en
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11 Appendix
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Identifiers of BL20-modules

Each module is identified by the gateway using a unique identifier.

Module Identifier

Digital input modules
BL20-2DI-24VDC-P 0x210020xx
BL20-2DI-24VDC-N 0x220020xx
BL20-2DI-120/230VAC 0x230020xx
BL20-4DI-24VDC-P 0x410030xx
BL20-4DI-24VDC-N 0x420030xx
BL20-4DI-NAMUR 0x015640xx
BL20-E-8DI-24VDC-P 0x610040xx
BL20-16DI-24VDC-P 0x810050xx
BL20-E-16DI-24VDC-P 0x820050xx
BL20-E-16DI-24VDC-N 0x830050xx
BL20-32DI-24VDC-P 0xA10070xx

Analog input modules
BL20-1AI-1(0/4...20MA) 0x012350xx
BL20-2AI-1(0/4...20MA) 0x225570xx
BL20-1AI-U(-10/0...+10VDC) 0x011350xx
BL20-2AI-U(-10/0...+10VDC) 0x235570xx
BL20-2AI-PT/NI-2/3 0x215770xx
BL20-2AI-THERMO-PI 0x215570xx
BL20-2AIH-I 0x2179C0xx
BL20-4AI-U/I 0x417790xx
BL20-E-4AI-TC 0x427790xx
BL20-E-8AI-U/I-4AI-PT/NI 0x6199B0Oxx

Digital output modules
BL20-2D0O-24VDC-0,5A-P 0x212002xx
BL20-2D0O-24VDC-0,5A-N 0x222002xx
BL20-2D0O-24VDC-2A-P 0x232002xx
BL20-2D0O-120/230VAC-0.5A 0x250002xx
BL20-4D0O-24VDC-0,5A-P 0x013003xx
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Module Identifier
BL20-E-8D0O-24VDC-0.5A-P 0x610004xx
BL20-16D0O-24VDC-0,5A-P 0x413005xx
BL20-E-16D0O-24VDC-0.5A-P 0x820005xx
BL20-E-16DO-24VDC-0.5A-N 0x8300005xx
BL20-32D0O-24VDC-0,5A-P 0x614007xx

Analog output modules
BL20-1AO-1(0/4...20MA) 0x010605xx
BL20-2A0-1(0/4...20MA) 0x220807xx
BL20-2A0-U(-10/0...+10VDC) 0x210807xx
BL20-2A0-H 0x217AB7xx
BL20-E-4AO-U/I 0x417A09xx

Relay modules
BL20-2DO-R-NC 0x230002xx
BL20-2DO-R-NO 0x220002xx
BL20-2DO-R-CO 0x210002xx

Technology modules
BL20-1RS232 0x014799xx
BL20-1RS485/422 0x024799xx
BL20-1SSI 0x044799xx
BL20-E-1SWIRE 0x169C99xx
BL20-E-2CNT-2PWM 0x017BCCxx
BL20-2RFID-A 0x017977xx
BL20-2RFID-S 0x2179CCxx
BL20-E-4I0L 0x409BBBxx
BL20-E-4I0L-10 0x409DDDxx

Power distribution modules

BL20-BR-24VDC-D 0x013000xx
BL20-BR-24VDC-RED 0x440030xx
BL20-PF-24VDC-D 0x023000xx
BL20-PF-120/230VAC-D 0x053000xx
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