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1 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.

1.1 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.

1.2 Documentation concept

This manual contains all information about the BL20 gateway for DeviceNet of the BL20-ECO prod-
uct series BL20-E-GW-DN.

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

The bus-independent I/0-modules for BL20 as well as all further fieldbus-independent chapters like
mounting, labeling etc. are described in a separate manual.

BL20 I/O-modules (Turck-Documentation-No.: English D300717)

Furthermore, the manual mentioned above contains a short description of the project planning and
diagnostics software for Turck I/O-systems, the software 1/0O-ASSISTANT 3 (FDT/DTM).

2020/09 5



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 docu-
ment, 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-DN

2.2 Scope of delivery

BL20-E-GW-DN
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
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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--DN is part of the BL20 system. It forms the interface to a DeviceNet
network and forwards the data collected from the field by the BL20 /0 modules within the BL20 sta-
tion to the higher-level DeviceNet scanner.

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 DeviceNet - Fieldbus description

4.1 General Information about DeviceNet

4.1.1 DeviceNet —system overview

DeviceNet is a low-cost communication link to connect industrial devices such as limit switches,
photoelectric sensors, valve manifolds, motor starters, process sensors, bar code readers, variable
frequency drives, panel displays and operator interfaces to a network and eliminate hard-wiring.
The direct connectivity provides improved communication between devices as well as important
device-level diagnostics not easily accessible or available through hard-wired I/O interfaces.

DeviceNet is based on a broadcast-oriented communications architecture - the Controller Area Net-
work (CAN). CAN uses the CSMA/BA bus arbitration method. CSMA/BA assures that the highest pri-
ority message always gets transmitted.

The DeviceNet protocol further defines message priorities such that /0 messages are given top pri-
ority and configuration messages have lower priority.

DeviceNet allows Peer-to-Peer data exchange (in which any DeviceNet product can produce and
consume messages) and Master/Slave operation (called the Predefined Master/Slave Connection
Set.)

The organization which observes product compliance with the DeviceNet Specifications, is the
ODVA (www.ODVA.org).

2020/09 11



DeviceNet - Fieldbus description

4.1.2 Maximum system extension
A DeviceNet network supports up to 64 nodes and an unlimited amount of 1/0. The bus uses a
trunkline-dropline topology.

Programmable logic controller
with DeviceNet scanner .
il ) PC with

D DeviceNet
© interface

|

DeviceNet / or /

===

Bus line

BL20 gateway 63

Fig. 1: Maximum system extension

413  Addressing
The valid range of DeviceNet node addresses is 0 to 63. The station default node address is 63. Each
node’s address must be set initially. The address is set using the decimal rotary coding switches on
the gateway; it can also be set with a DeviceNet configuration tool but it is not possible to allocate

address directly via the bus.
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414 Power distribution

Bus power and communication are supplied on a single cable. Bus power is 24 VDCand supplies cur-
rent to operate the node as well as current to power input devices.

415 EDS files

Electronic data sheets, or EDS files, are specifically formatted ASClII files that contain detailed infor-
mation about the device, including I/0 data size and the device's configurable parameters. The
information in an EDS guides a user through the steps necessary to configure a device. EDS files are
available on disk or from the Turck website (www.turck.com).

416  Communication rate/cycletTime
The DeviceNet specification defines three transmission speeds: 125, 250 and 500 kbps.

All nodes on a network must communicate at the same rate. The complete cycle time of a DeviceNet
system is affected by several factors:

the number of nodes being scanned

the amount of data produced and consumed by the nodes
type of I/0 messaging (change of state, strobe, poll)
network communication rate

device time-out and explicit messaging traffic

the cycle time of the control program

All of these factors must be considered when calculating the cycle time of a particular network.

4.1.7 Maximum ratings

The DeviceNet bus uses a trunk and drop topology. The trunk is the main communication cable and
requires a 121 Q resistor at both ends of the cable.

The length of the cable depends on the communication rate and the cable type.

Drops are branches off the trunk and may be from 0 to 6 m (20 ft). The cumulative drop lengths are
dependent on the communication rate. The table below shows the maximum ratings for a trunk
using a thick, mid or thin trunk cable in a DeviceNet network with the maximum number of 64

nodes:

Baud rate Thick cable Mid cable length Thin cable length Drop length Drop length

(max.) length (max.) (max.) (max.) (cumulative) (max.)

125 kbps 500 m 300 m 100 m 6m 156 m
(1640 ft) (984 ft) (328ft) (20 ft) (512 ft)

250 kbps 250 m 100 m 6m 78 m
(820 ft) (328ft) (20 ft) (256 ft)

500 kbps 100 m 100 m 6m 39m
(328ft) (328ft) (20 ft) (128ft)

2020/09 13



DeviceNet - Fieldbus description

NOTE

ﬂ The exact specifications relating to maximum cable lengths when using other types of
cables (Thin Cable, Flat Cable, Cable Il, Cable I) can be found in the ODVA DeviceNet Spec-
ification Rel. V2.0, Appendix B.

418 Mixed operation with other station types

In addition to the BL20 gateway, it is possible to integrate other stations, for example, station types
and modules from the WIN bloc range or third-party devices that comply with the DeviceNet com-
munications protocol, in to the fieldbus system; thus enabling mixed operation. This makes the
DeviceNet system extremely flexible and suitable for use in the most difficult of industrial environ-
ments.

4.2 Object model

All DeviceNet devices are described based on an unambiguous object model. Each device is exactly
defined with the aid of objects.

The following graphic shows the most important objects of a DeviceNet device.

- Parameter
Application Objects Ideptity
Objects . Objects
DeviceNet
Objects

Objects Message Router
/l Objects

1/0 Connections

Connection Objects

Explicit
Messaging
Connections

Fig. 2: DeviceNet network

The objects depicted in the graphic can be divided in to 3 groups:

4.2 Management objects
Define DeviceNet-specific data and functions; these must be supported by all DeviceNet devices:
Identity object

The Identity Object (Class Code 01Hex) contains all data necessary to clearly identify a node within
a network, such as, Vendor ID, Device Type and Product Code. In addition, it contains the current sta-
tus of a device, the serial number and the product name.
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Instance Attributes

The following attributes are the most important attributes of the Identity Object in order to clearly
identify a device.:

Attr. No. Attribute Name Get/ Type Description
Set
2 (0x02) DEVICE TYPE G UINT Indicates the general type of product.
Communications Adapter
124, = 0X0C
3 (0x03) PRODUCT CODE G UINT Identifies a particular product within a device
type.
Default: 27301
4 (0x04) REVISION G STRUCT OF:  Revision of the item the Identity Object s repre-
USINT USINT  senting.
Major For example:
Minor 0x01
0x06
5 (0x05) STATUS G WORD
6 (0x06) SERIAL NUMBER G UDINT Contains the ident-no. of the product.
7 (0x07) PRODUCT NAME G SHORT_ BL20-E-GW-DN
STRING
Device Status
Bit Name Definition
0to1 reserved Default=0
2 Configured TRUE
— The application of the device has been configured (# default-set-
tings).
3 reserved Default=0
4t07 reserved Default=0
8to 15 reserved Default=0

Message Router object

The Message Router Object (Class Code 02Hex) makes it possible to access all classes and instances
in the device via Explicit Messages.

15



DeviceNet - Fieldbus description

4.2.2

4.2.3

4.3

4.3.1

16

Connection objects

Define the messages exchanged via DeviceNet:
DeviceNet-Object

The DeviceNet-Object (Class Code 03Hex) must be supported by every device. It defines the physi-
cal connection of a device and the DeviceNet network. That means, it contains, amongst other
things, the device address (MAC ID) and the currently set baud rate.

Connection Object

The Connection Object (Class Code 05Hex) is supported by all DeviceNet devices in at least one
instance. It defines the connection to the data via I/O Messages or Explicit Messages, the path and
the length of the produced/consumed data, the CAN-Identifier used for the connection, time mon-
itoring as well as the behavior in the case of error.

Application specific objects

Define device-specific data and functions (Application Objects, Parameter Object, Assembly
Object).

Application Objects

Application Objects describe simple applications in automation technology. These are either pre-
defined in the DeviceNet object library or they are defined by the user.

Parameter Object

The Parameter Object (Class Code OFHex) is an interface to the configuration data and the parame-
ters of a device. It contains an instance for each parameter, which is linked to the parameter to be
set.

Assembly Objects

The Assembly Object (Class Code 04Hex) offers the user a mapping option, meaning, data from attri-
butes of differing instances in different classes can be summarized in a single attribute of an
instance from an Assembly Object.

The DeviceNet communications profile

DeviceNet is based on a connection-oriented communications model. That means that it is only
possible to exchange data via specified connections assigned to the devices.

The communication between the slaves in the DeviceNet network can be carried out either via I/0
Messages or via Explicit Messages.

I/O messages

I/0 Messages serve to exchange high priority process and application data over the network. The
communication between the slaves in the DeviceNet network is carried out according to the
Server/Client Model, which means, a producing application transmits data to another or a number
of consuming applications. It is quite possible thatinformation is passed to a number of Application
Objects in a single device.

The communication between the devices via I/O Messages requires that an 10 Message is set up.
This can be achieved either by activating a static /0 Connection Object, which already exists in the
device, via the predefined Master/Slave Connection Set, or via a dynamically set up I/0 Connection
Object. The latter can be set up via an Explicit Messaging Connection Object, which already existsin
the device.
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Explicit messages

Explicit Message are used to transmit low-priority configuration data, general management data or
diagnostic data between two specific devices. This is a point-to-point connection in a Server/Client
System that requires that a request from a client always has to be confirmed by a response from the
server.

As is the case with the I/0 Messages, the communication between devices using Explicit Massages
requires that a Connection Object, the Explicit Messaging Connection Object, is set up. This can be
achieved either by activating a static Connection Object, which already exists in the device, via the
Predefined Master/Slave Connection Set, or dynamically via the so-called UCMM port (Unconnected
Message Manager Port) of a device.

Predefined master/slave connection cet

The Group 2 Only Unconnected Explicit Message Port of the Predefined Master/Slave Connection
Set provides an interface with which it is possible to assign up to 4 predefined connections. This
model is based on the Master/Slave principle.

The predefined Connection Objects occupy the instances 1 to 4 in the Connection Object
(Class ID 5):

Explicit messages
Group 2 Explicit Request/Response Message (Class ID 5, Instance ID 1)
I/O messaging connection
Polled 1/0 Connection (Class ID 5, Instance ID 2)
Bit-Strobe I/0O Connection (Class ID 5, Instance ID 3)
Change of State (COS)/ Cyclic I/0 Connection (Class ID 5, Instance ID 4)

Communications Profile of the BL20 DeviceNet Gateway

The DeviceNet gateway behaves as a DeviceNet Server in the network; the scanner of the higher-
level controller operates as a DeviceNet Client.

The following DeviceNet communications types are supported:
Polled I/O Connection
COS Connection
Cyclic1/0 Connection
Bit-Strobe I/0 Connection
UCMM
Offline Connection Set
Device Heartbeat Message

Device Shut Down Message

Polled I/O connection

A Polled I/0O Connection establishes a conventional Master/Slave relationship between a controller
and a DeviceNet device. A Polled I/0 Connection is a point-to-point connection between two slaves
on the fieldbus. The master (Client) transmits a Poll-Request to the slave (Server) who then answers
with a Poll-Response.

17
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COS I/0 connection

COS (Change Of State) I/0 Connections establish event-controlled connections. That means that the
DeviceNet devices generate messages as soon as a change of status occurs.

Cyclic I/0 connection

Messages are triggered time-controlled in Cyclic I/0 connections by means of a time generator.

Bit-Strobe I/O connection

UCMM

A Bit-Strobe 1/0 Connection is a connection between a DeviceNet Client and an undefined number
of Servers, the Servers being queried by transmitted commands via a Client. The length of the com-
mands is limited to 8 bytes, with each possible node address in the system being assigned a bit
within these 8 bytes. Servers respond with up to 8 bytes of I/0 Data

The DeviceNet gateway offers the option of setting up dynamic Connection Objects via the UCMM
port (Unconnected Message Manager Port).

This is the only supported method. The Group2 Only method is not supported.

Offline connection set

The offline connection set makes it possible to communicate with a node, which is in Communica-
tion-Fault but not in the Bus-OFF. It is not normally possible to communicate with such a node via
the network; it either has to be switched off manually or re-initialized by turning it off and on. It is
possible to communicate with just such a node over the network with the help of the Offline Con-
nection Set.

Device heartbeat message

Device Heartbeat Messages enable DeviceNet devices to disclose their own statuses in configured
intervals. These messages are configured in the Identity Object.

Device shut down message

If a device has to shut itself down due to internal errors or statuses, it can sign off from the controller
with a defined Device Shut Down Message.
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Consistency value

The non-volatile Required Configuration Memory can be tested with the assistance of the Consis-
tency Value.

2020/09 19



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



5 Eco-Gateway for DeviceNet

5.1 Introduction

This chapter contains a description of BL20-ECO-gateways for the standardized fieldbus DeviceNet.

The chapter is divided up as follows: a description of functions, general and specific technical data,
a description of addressing and status displays.

5.1.1 Function

The BL20 gateways enable BL20 modules to operate on DeviceNet. The gateway is the connection
between the BL20 modules and a DeviceNet host system. It regulates the process data between the
I/0 level and the fieldbus and generates diagnostic data for the higher-level host system.

Information is made available to the software tool I/O-ASSISTANT 3 (FDT/DTM) via the service inter-
face.

2020/09 21



Eco-Gateway for DeviceNet

5.2 Technical data
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Fig. 3: Gateway BL20-E-GW-DN

A Type designation

B LEDs for BL20 module bus

C Service interface

D DIP switches for Node-ID

E DIP switches for bit rate

F SET-DIP switch

G DIP switch for the terminating resistor
H LEDs for DeviceNet

1 Field supply

J DeviceNet-Open Style Connector
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Structure of a BL20-ECO gateway

Field bus Service Controller External Module bus
(external) interface RAM (internal)
<—I> .
., —internal External
. RAM ROM-Flash
' -WDG
7 :» —RTC . .

Fig. 4: Structure of a BL20-E-GW-DN

521 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
Ugys (V+) Nominal value 24V DC
(provision for other modules)
ISys (at maximum station extension) Approx.0.5 A
— see
Permissible range According to EN 61131-2
(18to 30V DC)
Max. field current 8A
Residual ripple According to EN 61131-2
Isolation voltage (U, to Ugys) 500 VU, against V+ (fieldbus)
Voltage anomalies See EN 61131-2 (incl. voltage break of 10 ms)
Ivs (supply of module bus nodes) 700 mA
Connection technology Push-in tension clamp terminals, see s.
Physical interfaces
fieldbus
Protocol DeviceNet
Transmission rate 125 kBit/s, 250 kBit/s, 500 kBit/s,
autobaud can be set using DIP switches
2020/09 23
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Technical data

Isolation voltage
(field to U, cand to U})

500 Vg

fieldbus connection

Open Style Connector,
max. wire cross section 2.5 mm?

Address setting

Via DIP-switch (addresses 0 to 63)

Terminating resistor

Via DIP-switch

Service interface

Connection

RS232 via PS2/ mini DIN female connector

Ambient conditions

Ambient temperature

tambient 0...+55°C/32...131°°F
For vertical installation, the gateway can be positioned
both at the top and bottom. Sufficient ventilation and
heat dissipation must be ensured.

Lstore -25...+85°C/13...185°F

Relative humidity
according to EN 61131-2/EN 50178

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

Climatic tests

According to IEC 61131-2

Resistance to vibration according to IEC 61131-2

10...57 Hz, constant Yes
amplitude 0.075 mm/0.003 inch, 1 g
57...150 Hz, constant Yes

acceleration 1 g

Mode of vibration

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

Period of oscillation

20 frequency sweeps per axis of coordinate

Shock resistant according to IEC 68-2-27

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

Resistance to repetitive shock according to
IEC 68-2-29

1000 shocks, half-sinus 25 g peak value/6 ms, in each
case in x direction per space coordinate

Topple and fall according to IEC 68-2-31 and free fall according to IEC 68-2-32

Height of fall (weight < 10 kg) 1.0m
Height of fall (weight 10 to 40 kg) 05m
Test runs 7

Device with packaging, electrically tested printed-circuit board.

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

Static electricity according to EN 61 000-4-2

Discharge through air (direct)

8kv
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Technical data

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 Vv

according to EN 61 000-4-6

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

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

According to EN 55 011 Class A, Group 1

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.

Approvals and tests

Designation

Approvals

CE
cULus

Tests (EN61131-2)

Cold DIN IEC 68-2-1, temperature -25 °C/-13 °F, duration 96 h; not in
use
Dry heat DIN IEC 68-2-2, Temperature +85 °C / 185 °F, duration 96 h;

device not in use

Damp heat, cyclic

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

Pollution severity according to IEC 664 2
(EN61131-2)
Protection class according to IEC 529 IP20 (not evaluated by UL)

MTTF

449 years according to SN 29500 (Ed. 99) 20 °C
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522  Technical data for the push-in tension clamp terminals

Designation
Protection class IP20 (not evaluated by UL)
Insulation stripping length 8 mm + 1/0.32inch + 0,039
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
"f" with ferrules according to 0.25...1.5 mm?%/0.0004...0.0023 inch?/30...16 AWG

DIN 46228/1 (ferrules crimped gas-tight)
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53 Connection options at the gateways

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-DN has push-in tension clamps for:
Field supply voltage (U, GND,)
and

System supply (Usys, GNDgyc)

53.2  Fieldbus connection via Open Style Connector

An Open Style Connector (5-pole female connector + DeviceNet male connector) is available for
connecting the gateway to the fieldbus DeviceNet (see Volume 3, DeviceNet Adaptation of CIP, sec-

tion 8-3.12.2.).

Pin Signal Description

1,2-red V+ Supply voltage (24 VDC), U,

3,4 - white CAN_H Non-inverted data signal (dominant high)
56 Shield Shielding braid, not insulated

7,8 - blue CAN_L Inverted data signal (dominant low)

9,10 - black V- Ground reference, U

sys

ﬂ NOTE
The supply and signal lines must have a rated temperature of 75 °C.

Fig. 5: DeviceNet female connector (top: connection level)

2020/09 27



28

Fig. 6: DeviceNet female connector (viewed from below)

Fig. 7: DeviceNet male connector on the gateway

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



Shielding of the gateway

The shielding concept for the BL20-E-GW-DN is similar to that of the BL20-GWBR-DNET. No compen-
sating current should flow through the shielding. To achieve this, a reliable system of equipotential
bonding must be installed.

4
Fig. 8: Shielding connection, here for an BL20-GWBR-DNET

. NOTICE
Incorrect cabling
Destruction of the gateways electronics
» Do not mix-up the connectors for power supply and bus connection
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54 Service interface connection

In order to connect the service interface on the gateway with a PC and the I/O-ASSISTANT 3 (FDT/
DTM) software (project planning and diagnostics software), a cable with a pin assignment, different
from the PS2 standard pin assignment, has to be used. Standard commercial cables will have to be
rewired!

I/O-ASSISTANT-KABEL-BL20/BL67

54.1 Connection through an I/O-ASSISTANT cable

The I/O-ASSISTANT-cables have a PS/2 male connector (connection for female connector on gate-
way) and a SUB-D female connector (connection for male connector on PQC).

The service interface can be found under the upper label of the gateway. Pull the label upwards out
of the housing in order to reach the service interface.

43

6 1
Fig. 9: PS/2 male connector on the connection cable to the gateway (top view)

54 3 2 1

9 8 7 6
Fig. 10: 9-pole SUB-D female connector on the cable for connecting to PC (top view)

Pin BL20 gateway SUB-D interface at the PC Pin
PS/2 female connector

1 CLK DTR, DSR 4,6
2 GND GND 5

3 DATA - -

4 n.c. (DATA2) RxD 2

5 +5V RTS 7

6 n.c. (CLK2) TxD 3
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5.5 Setting the node-ID

The setting of the MAC-ID for the BL20-ECO gateway for DeviceNet is done via the DIP switches 2°
to 2° at the gateway.

These DIP switches can be found under the gateway'’s upper label.

, SET|

b
off <« on

Fig. 11: DIP-switches for Node-ID setting

o
—_

JOdoooaaou J3

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

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

Default setting:
0x3FH = ADR 63

Example:
Bus address 38 = 0x26 = 100110

o
—

L2 <
(9]
F M BR, ADDRESS

JJUUnnuan

off <« on
Fig. 12: Bus address 38

The internal module bus does not require any addressing.
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5.6 Setting the bit rate

The gateway BL20-E-GW-DN offers 2 DIP switches for setting the bit rate (BR).

o
—_

L 2 3
- wn
3™ BR, ADDRESS

JuUUUULUO [

off «on
Fig. 13: DIP switches for setting the bit rate

56.1 DIP switch settings

DIP switch Bit rate

no.
autobaud 125 kBit/s 250 kBit/s 500 kBit/s

2¢ 1 0 1 0

2! 1 0 0 1

ﬂ NOTE
Setting the autobaud function via the gateway’s ODVA DeviceNet Standard Classes
(Class =3, Instance = 1, Attribute = 0x64: 0 = disable/1 = enable) is only possible when the
device is set to the autobaud mode ”11” via its DIP switches (see the table above).

Once that is done, the bit rate can be changed via the standard ODVA DeviceNet Class
(Class =3, Instance = 1, Attribute = 0x02) as long as the device switches remain in the auto-
baud position "11”.

All other switch settings ("00”, “10”,"01") define a fixed baud rate. In this case, any setting
done in the ODVA DeviceNet Class will be ignored and the device works with the bit rate
set at the switches.

All new settings become valid only after a power-cycle!
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5.7 SET switch

After setting the SET switch from Off > On — Off, the Current Configuration of the station is saved
as the Actual Configuration and is also saved to the both the Temp-Required Configuration Memory
and the Required Configuration Memory. The LED "GW” flashes.

(@]
-

[ » <
- ()]
3™ BR, ADDRESS

JuUUULU0 [

off «on
Fig. 14: SET switch

571 Activating the bus terminating resistor

If the gateway is used as the first or the last station in the bus communication, the fieldbus line has
to be terminated using a terminating resistor.

The BL20-E-GW-DN allows the activation of the resistors Ry using the last DIP-switch.

Bus terminating resistor Bus terminating resistor
switched off: switched on:
0 1 0 1

N
o

F M BR, ADDRESS

[ »
()]
3™ BR, ADDRESS

(9]

JUUULUOO00 14
JJUUUULO0U 4

NN
- O

off €% on off €« on

Fig. 15: Bus terminating resistor R;
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5.7.2

34

Configuring the BL20 station using a configuration tool

The configuration of a BL20 station is temporarily saved to the Temp-Required Configuration Mem-
ory when it is being configured with the aid of a configuration tool. To save this configuration as the
reference configuration for the process data traffic in the Required Memory of the gateway, the fol-
lowing command must be carried out: SET_CFG _REQUEST (VSC100, Object Instance 2, Attribute No.
112).

If the station configuration in the temporary memory no longer corresponds to the actual
station configuration, then this is indicated by the "IOs” LED flashing (for further informa-
tion see: Section "Status Indicators”).

The command LOAD_CURRENT_CFG (VSC100, Object Instance 2, Attribute No. 112) loads the Cur-
rent Configuration of the station from the Actual Configuration Memory into the Temp-Required
and Required Configuration Memories.

The command RESTORE_OLD_GFG (VSC100, Object Instance 2, Attribute No. 112) loads the
Required Configuration into the temporary memory.

NOTE
ﬂ All temporarily saved configuration changes instigated by the configuration software are
overwritten by the commands LOAD_CURRENT_CFG and RESTORE_OLD_GFG.

RESTORE_OLD_CFG
/ - \\

Temp- o Lk BEALIECT \
S SET_CFG_REQUEST »  Required
SET button SET button
LOAD_CURRENT_CFG LOAD_CURRENT_CFG

\\

Fig. 16: Accepting the station configuration

-

Actual

The coupling of the DeviceNet gateway to programmable logic controllers (PLC) and the integra-
tion in to a DeviceNet network is described in chapter 3.
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573 Reading-in of station configuration without configuration tool

The current BL20 station configuration at the gateway is saved to the non-volatile Required Memory
of the gateway using the SET switch on the gateway, thus making it possible for the configuration

to be read out by the DeviceNet scanner. This means that the BL20 Station can be configured with-
out the need for a configuration tool.

5.8 Status indicators/diagnostic messages

The gateway transmits the following diagnostics: the status of the BL20 station, the communication
via the internal module bus, the communication to CANopen and the status of the gateway.

Diagnostic messages are displayed in two ways:
via individual LEDs

via the software of the respective host system (i. e. PLC)

5.8.1 Diagnostic messages via LEDs
Every BL20 gateway displays the following statuses via LEDs:
2 LEDs for module bus communication (module bus LEDs): GW and 10s
2 LEDs for DeviceNet communication (fieldbus LEDs): MNS and 10s

LED Status Meaning Remedy

GW Off No voltage Check the voltage supply at the Bus
Refreshing module.
If the mains voltage is correctly connected,
contact your Turck representative.

Green 5V DC operating voltage avail- -
able; firmware active; gateway s
ready to operate and transmit

Green, flashing  Firmware not active, software Re-install the firmware or contact your

slowly, 1 Hz download necessary Turck representative.

and

I10s LED red

green, blinking,  U,: undervoltage Check that the supply voltage is within the
1Hz V+: undervoltage permissible range.

(Open Style connector)

Green flashing Firmware active, gateway hard- Replace the gateway.
fast, 4 Hz ware defect.
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LED

10s

Status Meaning Remedy

Offand LED GW  No voltage Check the voltage supply at the Bus
off Refreshing module.

Green Module bus active; configured -

list of modules corresponds to
current list at the gateway; com-
munication active.

Green flashing

Station is in force mode of the I/
O-ASSISTANT

Deactivate the force mode of the
1/O-ASSISTANT 3 (FDT/DTM).

Redand LEDGW Controller is not ready or V Check the Bus Refreshing module to the
off level is not within the required  right of the gateway and its wiring.
range. If the mains voltage is correctly connected,

contact your Turck representative.

Red Module-bus error Check the individual BL20 modules for cor-
rect mounting.

Red flashing, Non-adaptable modification of ~Compare the engineering of your BL20 sta-

1Hz the physical list of modules. tion with the physical list of modules.

Check the construction of your BL20 station
for defect or incorrectly fitted electronic
modules.

Redflashingfast,
4 Hz

No module bus communication

Ensure that the guidelines for the use of
power distribution modules have been
observed.

Red/green flash-
ing

The engineered and current list
of modules do not correspond;
data exchange is still active.

Check your BL20 station for:
pulled modules
incorrectly fitted modules
subsequently fitted modules

The function, meaning and color as well as the frequency of flashing of the LEDs "MNS” and "IO" are
precisely defined in the ODVA.

LED

MNS

Status Meaning Remedy
OFF Duplicate MAC ID-Check active -
Green Connection(s) established, -

device status OK

Green flashing,
slowly

No connection established,
device status OK

Red Network error Check your devices for possible double
MAC IDs.
Check if the CAN controller is set to BUS
OFF.

Red flashing Connection(s) are in Time Out  Check if the fieldbus cable is interrupted.

Check if a fieldbus connector has been
pulled.
Check the 24 V fieldbus voltage.
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LED

Status

Green

Meaning

Outputsare controlled and data
exchange is active.

Remedy

Green flashing,
slowly

At least one input/output is in
the status "Idle State".

Red Atleast oneinput/output hasan
error.
Red flashing At least one input/output is in -

Faulted State.
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6 Connection to automation sevices

6.1 Introduction

This chapter contains detailed information about connecting a BL20 station to other automation
devices, for example, programmable logic controllers (PLC) that comply with the
DeviceNet profile.

DeviceNet is based on the DeviceNet specification of the Open DeviceNet Vendors Association
(ODVA) Rel. V2.0, Vol. 1 and 2.

BL20 is compatible with all automation devices that comply with the communications profile
according to the ODVA specification.

More detailed information concerning the individual controller systems and DeviceNet modules
can be found in the respective manuals provided by the manufacturers.

The modules with which BL20 is to communicate must comply with the ODVA specification and the
communication profile described therein.

This manual contains a description of the connection to the SLC 500 controller, and the 1747-SDN
Scanner Module manufactured by Allen Bradley. Designations for hardware and software used in
this manual are registered and protected trademarks of the respective manufacturer.

6.2 Electronic Data Sheet — EDS file

The BL20 gateway can be integrated in to the DeviceNet structure with the aid of a standardized
EDS file. The classes, instances and accompanying attributes of the BL20 modules are listed in the
EDS file.

BL20 offers two different versions of EDS files: 6827xxxVy.eds and 6827xxxVy_SP.eds, which can be
used according to the application. The EDS file 6827xxxVy_SP.eds provides the means for process-
ing the selected instance of one module.

The respective current version of the EDS file is available from Turck. It is also possible to make an
update by downloading the file from the Turck Homepage: www.turck.com. The following table
shows the restrictions that result from the use of the respective EDS files.

6827xxx\Vy.eds 6827xxxVy_SP.eds
Engineering online / offline online /-
ADR 3 -
Supported instances <62 (incl. Power supply modules)
Gateway parameterization 3 3
Monitoring Diagnostic/ Parameter Diagnostic/ Parameter/ Input/Out-

put

Possible number of each mod- 16 BL20-xAl-I 50 BL20-xAll
ule type, configurable with the 16 BL20-xAI-PT/NI-2/3 50 BL20-xAI-PT/NI-2/3
EDS-file. 16 BL20-4AI-Ul 28 BL20-4Al-UI
(Do not exceed the max. num- 16 BL20-xAO-U 28 BL20-1CNT-24VDC
ber of supported instances; the 8 BL20-1CNT-24VDC 62 BL20-xDI-x
necessary number of power 32 BL20-xDI-x 62 BL20-xDO-x

supply modules has to be
planned additionally)
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6827xxxVy.eds 6827xxxVy_SP.eds

Advantage Simplification of substitution of faster handling; max. no. of mod-
gateway and module at the same ules is restricted only by BL20 sys-
time tem limits

6.3 Mapping of process data

The processimage of the BL20 gateway is depicted in WORD format (16 bit). The process data of suc-
cessive modules of the same type, with process data of less than 1 word, are grouped together until
16 bits of process data is reached. The process data is written in a new word when:

16-bit input data is reached and further input modules follow
16-bit output data is reached and further output modules follow

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

An output module, whose process data length cannot be completely incorporated in the preced-
ing word, follows on from another output module

6.3.1 Data mapping for the BL20-E-GW-DN

Produced Data Input Data
(Word No.)
0 Status Register of the Gateway

(Mapping can be disabled using attr. 138 in VSC 100, Object Instance 2,
)

1ton Input data of modules.

n+x Summarized diagnostic data (s. ). Can be enabled/disabled using VSC102,
Object Instance 3, attr. 104, Object Instance 3, diagnosticinstance

n+y Scheduled diagnostic data (s. ). Can be enabled/disabled using VSC102,
Object Instance 3, attr. 105, Object Instance 3, diagnostic instance

Consumed Data Output Data
(Word No.)
0 Control Register of the Gateway
(Mapping can be disabled using attribute 139 "GW CONTROL REGISTER" in
, Object Instance 2, s. )
1-n Output data of the modules.

NOTE
ﬂ The data mapping can be structured individually. All parts except for the in- and output
data of the station can be enabled/ disabled independently from each other.
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6.3.2 Data mapping for an example station

Gateway BL20-E-GW-DN
Module A: BL20-2DI-24VDC-P
Module B: BL20-4DI-24VDC-P
Module C: BL20-4DI-24VDC-P
Module D: BL20-4DI-24VDC-P
Module E: BL20-4DI-24VDC-P
Module F: BL20-1AO-1(0...20MA)
Module G: BL20-2D0O-24VDC-0.5A-P
Module H: BL20-2D0O-24VDC-0.5A-P
Module I: BL20-2D0-24VDC-0.5A-P
Module J: BL20-2DI-24VDC-P
Module K: BL20-1AI-U(-10/0...10VDC)
Module L: BL20-2D0O-24VDC-2A-P

The example station transmits a minimum 4 word input data (without diagnostics) and 3 word out-

put data.
Produced Data Input Data (WORD Format) (Bit 15...— ..0)
(Word No.)
0 Status Register of the Gateway
(Mapping can be disabled via VSC100, instance 2., attr. 132 (84h)
1 D3, ..., D0;C3, .., CO; B3, .., BO; A1, AO
2 J1,J0,E3, ..., EO
3 K15, K14, ..K1, KO
3+y Possible summarized diagnostic data (s. ). Can be enabled/disabled using
VSC102, Object Instance 3, attr. 104, s.
3+z Possible scheduled diagnostic data (s. ). Can be enabled/disabled using
VSC102, Object Instance 3, attr. 105, s.
Consumed Data Output Data (WORD Format) (Bit 15...— ... 0)
(Word No.)
0 Control Register of the Gateway
(Mapping can be disabled via VSC100, instance 2., attr. 133 (85h)
1 F15,F14,..F1,FO
2 L1, Lo, I1,10;H1, HO; G1, GO
3 -
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6.4

6.4.1

6.4.2

42

Diagnostic options

Summarized diagnostics

The summarized diagnostic data mode will send back 1 bit for each slice within the station. This bit
will be "0” if there are no diagnostic flags set on the slice. If there are any diagnostic events on the
slice the bit will be setto "1".

Values:
0=o0k

1 = module sends diagnostics, wrong module or module pulled (acc. to VSC 100, Gateway Class,
Attr. 116, s. ).

The diagnostic bits are placed at the end of the input data. The diagnostic data start WORD aligned
(sees. ).

Scheduled diagnostics

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

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

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

Word Byte Data
0 0 Slot number of the module which sends the diagnostic data.
1 State of the diagnostic message:

bit 5 = 1: diagnostic active

bit 6 = 1: wrong module

bit 7 = 1: module pulled

(acc. to VSC 100, Gateway Class, Attr. 116, s. )

n Module diagnostics from the module actually referenced by the round robin mecha-
nism.

The scheduled diagnostic data is placed at the end of the input data and after the summarized diag-
nostic data (sees. ).
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6.5 Status register of the gateway

The Status Register of the gateway is assembled as follows:

Status Bit No. Designation Meaning

Oto7 MESSAGE REGISTER The Message Register of the Status Register is considered
as a group of 8 bits (00h to FFh). The list of message and
error codes are contained in the tables below:

8 OUTPUTS NOT PROCESSING The BL20 outputs are no longer controlled by the process
data of an I/0O connection.

9 MODULE LIST WARNING The current module list at the gateway has been modified,
meaning: a module has been added, a module has been
pulled or a module has been placed on a slot, which was
pre-configured as empty.

10 LOCAL FORCE MODE The force mode of the I/O-ASSISTANT 3 (FDT/DTM) is
active, meaning, the outputs are being controlled by the I/
O-ASSISTANT 3 (FDT/DTM).

11 MODULE DIAG At least one module has a diagnostic message. Which mod-
ule is transmitting a diagnostic message and what type of
message this is indicated in Attribute 116 "MODULE DIAG
SUMMARY" of the Gateway Class 100, Gateway Instance 2.

12 NO FIELDBUS PWR The fieldbus voltage supply at the fieldbus connector is not
guaranteed.
This bit can only be read out by the I/0-ASSISTANT 3 (FDT/
DTM) via the service interface on the gateway.

13 MODULE LIST ERROR The current module list at the gateway has been modified,
meaning, at least one module has been replaced by a mod-
ule with a different catalogue number.

14 MODULEBUS FAULT Hardware error. The module bus communication is inter-
rupted.
15 CMD CONFIRMATION This bit reflects the

ACTIVATE COMMAND bit of the Control Register. The exe-
cution of acommand from the Command Register (Control
Register) is confirmed by setting this bit.

2020/09 43



Connection to automation sevices

6.5.1 Status register: message codes
Message Designation Description
Codes
00h MSG OK No error
01h to OFh Reserved -
10h ADD EXPL ESTABLISHED There is at least one Explicit Message between the gateway
and another slave.
11hto 1Fh Reserved -
20h MODULE ID UNKNOWN Atleast one module on the BL20 station is unknown, mean-
ing, it is neither represented by an existing Vendor Specific
Classes nor is it listed in the EDS file.
Nevertheless, the module is taking part in process data
exchange.
6.5.2 Status register: error codes

Error Codes Designation Description

80h to CF Reserved -

DOh DUP MAC ID ERROR The Duplicate MAC ID Check has failed, because there is a
module on the network with the same MAC ID.
This status can only be read out by the I/O-ASSISTANT 3
(FDT/DTM) via the service interface on the gateway.

D1h MAC ID ERROR The set MAC ID has exceeded the 63 address limitation.

D2h BAUDRATE NOT PERMITTED The baud rate set using the DIP switches on the gateway is
not permissible.

D3hto DFh  Reserved -

EOh EEPROM ERROR Internal error. Gateway replacement required.
This status can only be read out by the I/O-ASSISTANT 3

Eth ROTARY CODING SWITCH, DIP (FDT/DTM) via the service interface on the gateway.

SWITCH ERROR

E2h ROM/FLASH CRC ERROR

E3h to EF Reserved -

FOh CFG MODIFICATION IN PROG-  The station’s configuration at the gateway is being modi-

RESS fied.
F1hto FE Reserved -
FFh CMD PROCESSING ERROR An error has occurred as a command was being executed.

The command will not be carried out.
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6.6 Control register of the gateway
The Control Register of the gateway is assembled as follows:
Control Bit  Designation Meaning
No.

Oto7 COMMAND REGISTER The Message Register of the Status Register is considered
asagroup of 8 bits (00h to FFh). The list of Command Codes
is contained in

9to 14 Reserved -

15 ACTIVATE COMMAND The execution of a command of the Command Register
(Control Bit0to 7) is
initiated by setting the bit (0 —» 1).

6.6.1 Control register: command codes
Command Designation Description
Codes

00h ABORT CMD A pending command is aborted, no other command is
given.

01hto 7Fh Reserved -

80h FORCE OUTPUTS OFF The output of Consumed Data is stopped.

The outputs are no longer operated via I/O Connections;
81h FORCE OUTPUTS FAULT VAL- they are switched off. This command can be revoked either
UES by using the command FORCE OUTPUTS PROCESSING or
82h FORCE OUTPUTS HOLD viaa Reset.

83h FORCE OUTPUTS PROCESSING  The exchange of process data is taking place again. The
outputs are communicating via
I/0 Connections.

84h to EFh Reserved -

FOh MODULEBUS SHUTDOWN The transmission of data via the module bus is stopped.
The reaction of the individual BL20 modules depends on
their respective parameterization.

F1h RESTART MODULE BUS The transmission of data via the module bus will be started.
The module list at the gateway will be read in. The
exchange of data between the gateway and the modules is
taking place again.

F2htot FFh  Reserved -
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6.7 Connection to the controller SLC 500 from Allen Bradley

6.7.1 Setting up communications with the software tool "RSLinx"

The Allen Bradley software tool "RSNetworx” (version 3.00.00) from Rockwell Automation is used to
configure the connection of a BL20 gateway with an Allen Bradley SLC 500. Before a connection to
this tool can be established, access to the DeviceNet must be created using the software "RSLinx”
(version 2.20.02) from Rockwell Automation.

The following explains the creation of a connection via the node 1770-KFD.

“® RSLinx Classic Lite =15}

File View Communications Station DDEfOPC  Security Window Help

| S8

L[ [ osfozjos [onaiem
Fig. 17: Software "RSLinx" from Allen Bradley

Display station browser

The selection of the DeviceNet Driver module is made using the “"Communications — Configure
Drivers” command.

Configure Drivers m
—Available Driver Types: o
nse I
| Add New.. | =
| [RS252DF1 devices = beb |
Ethernet devices I
[ Ethemet/IP Driver
1784-KT /K THDPKTRD)/PCME for DH+/DH-485 devices
1784-KTC<) for ControlMet devices Status
DF1 Poling taster Driver Running Configure...

1784-PCLC for ControlMet devices
1784-PCICIS] for ControlNet devices
1747-PIC # BIC+ Driver

DF1 Slave Driver

5-5 50502 tor DH+ devices Sitart
DH485 UIC devices —
“irtual Backplane [SoftLogix58x:x, USE)
DeviceMet Drivers [1784-PCO/PCIDS. 17 70-KFD.SOMPT drivers) l
PLC-5 [DH+] Emulator driver
SLC 500 [DH485] Ermulator driver | Delate
Smartuard USE Driver =

SoftLogikh driver M

Fig. 18: Selecting the driver type category

Running
Startup...

ddil
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Once the type of device has been selected, click the "Add new” button to select the driver module,
for example, the 1770-KFD.

Available Driver Types:

ul

|E DeviceMet Driver Selection - RSLinx DeviceMet-3 j

Con n“cK“[ll Avallable DeviceMet Drivers:
M Lllen-Bradley 1770-KFD

Allen-Bradley 1771-5DNPT

1| SOFTWRRE | stror 7 oy - |

Select | Cancel J

|

Fig. 19: Selecting the DeviceNet Driver module

The node is configured in the window that opens, which means for example, that the data transmis-
sion rate, the serial interface, the node address as well as the baud rate are entered.

Alien-Bradley 1770-KFD Driver Configuration )&

% AllerBradley 1770-KFD Driver
Diriver Revigion:  2.06
Coppright 71998

Allen-Bradley Comparny
A Division of Rockwell Automation

KFD Driver Setup
Serial Part Setup DeviceMet Part Setup

Bort Select  |COM 2 - MNode Address ] i‘
Data Bate E7E00 - Data Rate 125k -

fodem Setup
[~ Use Modem Dialer
r

This port is not curently in use.

ak. | Cancel | Help

Fig. 20: Configuring the 1770-KFD
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The connection to the DeviceNet is established following successful configuration of the KFD tool.

% RSLinx Classic Lite - [RSWho - 1] =Jo&d
- |8 x

=% File Wiew Communications Station DDEfOPC  Security  Window Help
&= S8
v Autobrowse I By
—- = WWorkstation, TESTLABMEXF:

atewiays, Ethernet ﬁ ﬁ

+-&5 1770-KFD-1_S00K, Devicshist Linx Gateways 1770-KFD-1_500K
+ 3?5 AB_DF1-1, DH-485 Ethernek DeviceMet

=&

AB_DF1-1 DH-485

Mot Browszing

For Help, press F1 05/02/06 | 01:46 PM

Fig. 21: Depicting the DeviceNet network in RSLinx

6.7.2  Configuring the DeviceNet network with RSNetworx

The BL20 gateway is integrated in to the DeviceNet network using the configuration software
RSNetworx from Allen Bradley.

E‘? DeviceMet - RSNetWorx for DeviceMet E]@
file Edt ¥ew Network Device Diagnostics Inals Help
B =-H & k? alje* = | A |5 &8
F Bl
=) Devicehet ~
= IF) Category
#-[F] AC Drive

[ Barcode Scanner

#-[F) Communication Adapter
#-[F) DPI ko Devicehlet:

#-[F) DSI ko Devicehlet,

#-[F) Devicelet Safety Scanner
#-[F) Devicelet to SCANport
#-[F) Dodge EZLINK

[ General Purpose Discrete I
[ Generic Device

#-{F] Human Machine Interface

#-[F) Inductive Proximity Switch
- [E) Limit Switch

#- [ Motor Owerload

- [F] Motor Starter

#- [ Photoelectric Sensor
#-[F] PointBus Motor Starter

w1 [ Rockwell Automation miscell
w1 [F) SCANport Adapter

totee o |
£ 2 |4 | M)\ Graph | Gpreadshest | MasterSlave Corfiguiaion_}, Disgnosics 7 sl
x|
£l | Message Code Date | Description
< (3]
Ready offiine

Fig. 22: The Software RSNetworx
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Reading in the EDS file
Create a new or open an existing project.

Open the EDS Wizard using the "Tools — EDS Wizard” command.

!'g DeviceMet - RSNetWorx for DeviceMet g@

File Edit Wew Nstwork Device Diagnostics |Took Help

SI=R & k? EDS Wizard... | &8
T Nods Commissioning. .

s B

=) Devicenet ~
=) Category 1

) AC Drive

() Barcode Scanner

[ Communication Adapter

DI ko Devicehist

DS ko Devicehist

Devicehlst Safety Scanner

Devicehlst b SCANport

Dodge EZLINK

Gensral Purpose Discrets 1/

Makar Starter
Photoelectric Sensor
PaintBus Mokor Starter

e - - - -

() scAnport Adapter

Cafmby S bl lud]
& 2 M| 4| »| M)\ Graph { Spreadshest § Master/Slave Configuation ) Disgnostics J L

Lo

Message Code | pate | Dsseription

4 >

Execute the Electronic Daka Sheat installation wizard. OFfline

Fig. 23: Opening the EDS Wizard

Click the "Register an EDS file(s)” button to add the EDS file to be registered to the program'’s data-
base.

Rockwell Seftware’s EDS Wizard

Options
“What task do pou want to complete?

B
&)
P
2

D

{Register an EDS file(s).
iThiz option will add a device(z] to our database:

-

Unregizter a device.
Thiz aption will remove a device that has been registered by an EDS file from
our database.

Change a device's graphic image:
Thiz option allows wou to replace the graphic image (icon file] associated with a
device.

" Create an EDS file.
This option creates a new EDS file that allows our software to recoghize your
device.

£ Zuriick. wieiter > | Abbrechen
Fig. 24: Registering the EDS File
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The BL20 gateway appears in the hardware catalogue of the software following correct registering
of the EDS file.

E‘? DeviceMet - RSNetWorx for DeviceMet E]@
file Edt ¥ew Network Device Diagnostics Inals Help E
2| = - = h? QllE i = | A |5 &8

F Bl

[ Motor Overload ~

) vendor
& Rockwell Automation - Allen-Bradle
# £ Rockwel Automation - Dodge
# £ Rockwel Automation - Electro-Craf]
# £ Rockwel Automation - Reliance Ele
# 1 Rockwel Automation/Entek Ird Intl
& Rockwell Automation/Sprecher+5c
= B Turck, Inc.

=) Communication Adapter
] Blo0E-cwoDn:
[ BLe7-Gw-DN

o B whiicho s pene T >
£ H| 4| »| M)\ Graph [ Spreadshest §  Master/Slave Configation},_Diagnestics 7 1K
|
£l | Message Code | pate | Description
< >
Ready offline

Fig. 25: Hardware catalog with BL20 gateway

Offline configuration of the network

The network nodes are selected from the hardware catalogue using the drag-and-drop operation
or by double-clicking on the product name. In this example, the Allen Bradley "1747-SDN Scanner
Module” and the DeviceNet driver module "1770-KFD RS232 Interface” are used as well as the BL20
gateway.

E‘? *DeviceMet - RSMNetWorx for DeviceMNet E]@
Edit Wew Wetwork Device Diagnostics Jools Help
=-E & I EENEE 25 A F &

E] 1747-5DN 1770-KFD BL20-E-GW-DN J

Mator Starter - Scanner RE232 Interface
Photoelectric Sensor Module
PointBus Motor Starter

m
T

b ﬁ - @
SCANport Adapter
Safety Contrallers w0 o v
Safety Discrete 1O Device
Smart MCC
Spedialty /O
Yendor

Rockwell Automation - Allen-Bradle
Rockwell Automation - Dodge
Rockwell Automation - Electro-Craf

Rockwell Automation - Reliance Ele
Rockwell Automation/Entek Ird Intl
Rockwell Automation/Sprecher +Scl
Turck, Inc.

= Communication Adapter

[ BLe7-Gw-DN
+ I weidmuller Connext Inc.

v
£ 2 |4 | M)\ Graph | Gpreadshest | MasterSlave Corfiguiaion_}, Disgnosics 7 sl

x|
=)

Message Code Date | Description

< >

Ready Cffline

Fig. 26: Selecting the BL20 gateway
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NOTE
ﬂ It should be observed when configuring the network that the node address of the KFD tool
matches the address that was allocated when establishing communications in RSLinx.

Configuration of the DeviceNet gateway and the connected BL20 station

The DeviceNet gateway is configured via the "Device — Device properties” command.

The allocation of a station name and the node address is made in the "General” tabbed page.

-

5§ BL20-E-GW-DN e

General I Parameters | 1/0 Data | EDS File |

@ BL20E-Gw-DN

Marme: |BL2U-E-EW-D N
Description:
Addiess: 2 4:
Device |dentity [ Primary |
“Wendar: |Tur:k, Inc. [48]
Type: |Communicat\on Adapter [12]

Device:  |BLZOE-GW-DN [27301]
Catalog:  |5827301

Revision: ,10037 J J
oK Abbrechen | | hire |

Fig. 27: Setting the node address of the BL20 gateway

Setting the gateway parameters

The gateway parameters are set in the "Device Parameters” tabbed page, where the gateway and
the connected modules can be parameterized offline.

4 BL20-E-GW-DN
General Parameters | 1/0 Data | EDS File |
i Select the parameter that you want ko configuie and initiate an
action using the toolbar.
[~ Groups |
| & &| @[ parameter | current value A
£ & GW status register enabled -
@ &£ & GW status reqister 00000000 00000000
# & GW control register enabled -
B & & GW control register 00000000 00000000
# & GW g state ok
& & onmod list warn switch outp Faulted -
£ & onmod list err switch outp Faulted -
£ & on1jO cnetn Hmeout switch autp Faulted E
B & & cfg. consistency switch outp Faulted
& & BUS OFF irpt switch outp off
# & GWsummatized diagna,,, [hold outp
# & GW scheduled diagnos...  disabled -
£ & COS data mapping standard -
B # TMAP QW skabis renis  hwtes [
< 2]
oK. Abbrechen | | hire |

Fig. 28: Setting the Gateway Parameters

The gateway parameters occupy the lines 1 to 27”. The following IDs are reserved for the BL20 I/O
modaules.
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Offline configuration of the BL20 station

The offline configuration of the BL20 station is also carried out in this tabbed page.

Double-click the text "EMPTY BASE TERMINAL". The respective I/O modules can be selected from
the pull-down menu that opens.

-

5§ BL20-E-GW-DN e

General Paramaters | 1/0 Data | E0S File |

i Select the parameter that pou want ko configure and initiate an
action using the toolbar.

[~ Groups ] @

| 5| & parameter | current Yalue -
£ & BUS OFF irpt hold CaN chip in BUS © [~
# & GW summarized diagro...  disabled -
# & GW scheduled diagnos...  disabled -
# & C0OS data mapping standard -

& & -MAP GW status regis... 2 bytes
£ & -MAP polled input: 0 bytes
B £ & MAP summarized diags: O bytes

2 & -MAP scheduled diags: 0 bytes

# & COSMAPCOS/CYCinp.. Obvees

# & Q-MAP GW control el 2 bytes

# & -MAP polled output: Obytes

& & slot count 0

& & st BLZ0-2DI2VDCP [
- & & 2 BL20-2D1-24VDC-P pyid
= BL20-2DO-24¥DC-0.54- | |

BL20-ZDI-24YDC-N f—
BL20-2D1-120/230%AC
mBLZEI-ZDO-Z‘}\!'DC-ZA-P i g
Fig. 29: Selecting the BL20 modules

Online mode

Change to the online mode following the offline configuration of the station using the "Network
— Online” command or by clicking the corresponding button on the toolbar.

£ “Devicellet - x for Devi B 1%
Fle Edit Wiew Metwork Device Diagnostics Tools Help E
3 = on = | =%

5 F-d & &8 k2 Q| E & =5 A | GF| a8

= 1747-50N 1FIOLED BL20-E-GW-DN =l

5 ot Sarter - Soanner RISt race

#1 () Photoelectric Sensor 1 Module

+- () PointBus Mator Starter

% [ Rockwell Automation miscelaneous %I}

+ SCANport Adapter

+-[FD) Safety Contrallers o o ]

%1 [T Safety Discrete [jo Device

+ Smart MCC

+-(f) Speciaky 170

I vendor
+ [£) Rockuell Autormation - AllerBradle
+- [ Rockwell Automation - Dodge
% [ Rockwell Automation - Electro-Craf
[ Rockuell Autormation - Reliance Ele
+[) Rockwell Automation/Entek Ird Intl
% [ Rockwell AutomationSprecher-+5cl
= Turck, Inc.

=) Communication Adapter
B BLz0-E-cw-DH
(B BLe7-Gw-Dn
() weidmuller Connext Inc.
hd
S % 14/ 4| »| W]\ Graph { Spreadshest ), Master/Slave Configuation ), Disgnostics ik
x
ol | Message Code Date | Description
< >
Toggle the online state of the network Offine
oy |0

—r=e=r—

Fig. 30: Changing to the online mode

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



2020/09

Including the BL20 station in the scan list of the DeviceNet scanner

In order for the 1747-SDN Scanner Module of the SLC 500 to be able to communicate with the BL20
gateway the BL20 gateway has to be included in the scan list of the 1747-SDN Scanner Module.

5§ 1747-SDN Scanner Module e

Genera\] Module  Scarlist ]Input I Dutput} ADR 1 Summary]

Available Devices: Scanlist:
Bl
[<]
[
]
¥ Automap on Add ¥ Mode Active

Electronic: K.y
¥ Device Type
v “endor
¥ Product Code
- ™ Major Bevision
Edit 1/0 Parameters... r r
oK Abbrechen | Ubermehmen | Hilfe |

Fig. 31: Incorporating the BL20 Station in the Scan List

Click the "Edit I/O Parameters” button to determine the type of process data exchange (Bit Strobe,
COS, Cyclic, Polling) as well as the exact length of input and output data for the respective station.

Output Size: |H J;I Bytes
Poll Bate:  |Every Scan =

aK | Cancel | Restore [/0 Sizes

L

Edit 1/0 Parameters : 02, BL20-E-GW-DN e
[~ Stobed: I Change of State / Cyclic
Input Size: 4:| Butes o o
B
Input Size: J:I Bytes
¥ Polled Output Sige: JZI Bytes
Input Size: B J;I Butes Heartbeat Fiate: JII msec

Fig. 32: Setting the type of data transmission
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Mapping the input and output data

The tabbed pages “Input” and "Output” display the address of the input and output data in the con-
troller. These can either be automatically mapped by clicking the "AutoMap” button or assigned by
setting a start word in the "Start word” box. The addresses set here are accessed in a program in the
SLC 500.

-

5§ 1747-SDN Scanner Module e

Genera\] Module} Scarlist Iput ]Uutput} ADR 1 Summary]
Node | Type | Size | Map |
@02 BL20E- Poled 6 11.1.0
Unmap
Advanced.

<] > Options...
Memony: | Discrete -|  Statwod |0 JQ

Bits 15-0_[1614[1312[11]10] 88| 7|66 a3 2[1] o]~
10
1 02 BLZ0E-Gu/-DH
z 02, BL20E-Gu/-DN
13 02, BL20E-Gu/-DN
14
5
&
7
8 il

oK Abbrechen | Ubermehmen | Hilfe
Fig. 33: Mapping the input data

Parameterization and diagnostic of the BL20 station

Double-click the BL20 gateway icon to open the "BL20-E-GW-DN” window. The parameters of all the
modules in the BL20 station are contained in the tabbed page "Parameters”.

Thelines 1 to 27 relate to the gateway, thereafter the BL20 modules follow in the order in which they
were plugged in the station.

4 BL20-E-GW-DN
General Parameters | 1/0 Data | EDS File |
i Select the parameter that you want ko configuie and initiate an
action using the toolbar.
[~ Groups |
| & &| @[ parameter | current value ]
£ & GW scheduled disgnos...  disabled -
# & C0s data mapping standard -
B & & [MAPGW status regis.. 2 bytes
# £ & 1-MaP polledinput: 0 bytes
# # & [-MAPsummarized diags: O bytes
& & I-MAP scheduled diags: Obytes
£ & COSMBP COSICYCinp... O bybes
£ & Q-MAP GW contral regl... 2 bytes
® £ & QMaP polled output: 0 bytes
B & & slotcount 0
& & slot1 BLZ0-E-EDT-P -
# & otz BLZ0-Z00-24DC-0.54 [
&£ & slok3 BL20-2AI-PTNI-2{3 -
S k4 Rl 20-401-74YNC-F s
) 2]

Ok Abbrechen | Ui;emahmen| Hilfe

Fig. 34: Station parameters
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Status register and control register of the gateway

The Status Register and the Control Register of the gateway are displayed in positions two and three
of the gateway-specific data.

The following shows the Status Register with the error message "module list warning”. This message
indicates that the module list saved in the gateway does not correspond to the current one now
attached to the gateway.

GW status register

[ status code EHOD

O statuz code B

O status code EH2

[ status code EH3

[ status code EH4

[ status code EHS

[ status code EHE

O status code EH7

D outputs not processing
module list warning
O lacal force mode

O module diag

O supply voltages emor
O module list error

O modulebus fault

O cmd confimation

[ o< ]

Cancel |

Fig. 35: Status register with “module list warning”

Please refer to

and for a detailed

description of the Status Register and the Control Register as well as their bit assignments.

The section
Register.

BL20 station diagnostics

shows the message codes for Bit 0 to Bit 7 of the Status

Activate the "Groups” box and select the module group for which the parameters and diagnostics
are to be displayed.

As an example, the following indicates a "value range error” at an analog input module.

Al-U ch#2 diag

O vvalue range emor
O <reserved:
O <reserved:
O <reserved:
O <reserved:
O <reserved:
O <reserved:
O <reserved:

| ()8 | | Cancel |

Fig. 36: Diagnostic example of an analog input module
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6.7.3 Parameterization of the BL20 station
The BL20 modules are also parameterized in the "BL20-E-GW-DN” window.

Double-click the line with the parameters of the respective module to open the window with the
parameter settings.

k-

General Parameters | 140 Data | EDS File |

i Select the: parameter that you want bo copfious i iitiaka_ar |
action using the toolbar. AU ch#1 param
v Groups ’@ @ O 1o+
12hit left justified [nat 15-+si
5 | &| Parameter Curre . ' e. justfidt (ot 15:sign]
= O block diags
ues [ deactivate channel
& & & AU moduls count 1] O <reserveds
£ & Selected AT-U mod# U | O csserveds
& & & AU module <EMH| ] creserveds
& & @ AU module slot number 0 [ ¢reserveds
& & AU ch#l data i
& & & AU ch#z data i
& & & AU chel diag a0
@ @ & AU ch#z diag oo
& & AL ch#l param ool
& & AU ch#2 param oo
lodules
dules
nedules
0K | Cancel
0K | Abbrechen | [ Al

Fig. 37: Setting the parameters of a BL20 module

Altered parameter settings are loaded in to the BL20 gateway by clicking the appropriate button.
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/7 Guidelines for Station Planning

7.1 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. 38: Example of a station structure with ECO gateway (here for DeviceNet), Eco and
standard I/0 modules

NOTE
ﬂ Only base modules with tension clamp connection and ECO modules can be used next to
the gateway.

To be able to use base modules with screw connection, a supply module (BR or PF) with
screw connection must first be configured.

7.1.1 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.

The system supply of a BL20 station is provided by acommon, external voltage source, independent
of the number of bus refreshing modules used in the station. This prevents the occurrence of poten-
tial equalization currents within the BL20 station.
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Maximum system extension

The maximum number of modules within BL20 station with the gateway BL20-E-GW-DN depends
on the following factors:

The maximum permissible number of 252 communication bytes which are transmitted via the
module bus from the modules to the gateway must not be exceeded.

If the maximum sum of the modules’ nominal current consumptions right to the gateway (max.
sum X |z =700 mA) is reached, a Bus Refreshing module has to be used in order to provide the
module bus voltage.

Right to the Bus Refreshing module, the sum of the modules’ current consumptions can amount
to1,5A.

The station must not exceed the station limits of max. 62 modules.

Further limitations can occur using Power Feeding modules BL20-PF-24VDC-D/ BL20-PF-120/
230VACD. They are used to build up potential groups or in case of insufficient power supply. 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/0-ASSISTANT 3 (FDT/DTM) generates an
error message when the user activates the command “Station Verify station”.

For the calculation of the maximum system extension, the following table contains an overview
about communication bytes as well as about the modules’ nominal current consumptions:

Module Number of Nominal current consump-
communication bytes tion at the module bus

BL20-BR-24VDC-D 2 -

BL20-PF-24VDC-D 2 28 mA
BL20-PF-120/230VAC-D 2 25 mA
BL20-2DI-24VDC-P 1 28 mA
BL20-2DI-24VDC-N 1 28 mA
BL20-2DI-120/230VAC 1 28 mA
BL20-4DI-24VDC-P 1 29 mA
BL20-4DI-24VDC-N 1 28 mA
BL20-4DI-NAMUR 5 40 mA
BL20-E-8DI-24VDC-P 1 15 mA
BL20-E-16DI-24VDC-P 2 15 mA
BL20-E-16DI-24VDC-N 2 15 mA
BL20-16DI-24VDC-P 2 45 mA
BL20-32DI-24VDC-P 4 30 mA
BL20-1AI-1(0/4...20MA) 3 41 mA
BL20-2AI-1(0/4...20MA) 5 35mA
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Module Number of Nominal current consump-
communication bytes tion at the module bus

BL20-1AI-U(-10/0...+10VDC) 3 41 mA
BL20-2AI-U(-10/0...+10VDQ) 5 35mA
BL20-2AI-PT/NI-2/3 5 45 mA
BL20-2AI-THERMO-PI 5 45 mA
BL20-4Al-U/I 9 30 mA
BL20-2D0O-24VDC-0.5A-P 2 32mA
BL20-2D0O-24VDC-0.5A-N 2 32mA
BL20-2DO-24VDC-2A-P 2 33 mA
BL20-2D0O-120/230VAC-0.5A 2 35mA
BL20-4D0O-24VDC-0.5A-P 2 30 mA
BL20-E-8D0O-24VDC-0.5A-P 2 15 mA
BL20-E-16DO-24VDC-0.5A-P 2 25 mA
BL20-E-16D0O-24VDC-0.5A-N 2 15 mA
BL20-16D0O-24VDC-0.5A-P 3 120 mA
BL20-32D0O-24VDC-0.5A-P 5 30mA
BL20-1AO-1(0/4..20MA) 4 39 mA
BL20-2A0-1(0/4...20MA) 7 40 mA
BL20-2A0-U(-10/0...+10VDC) 7 43 mA
BL20-2DO-R-NC 1 28 mA
BL20-2DO-R-NO 1 28 mA
BL20-2DO-R-CO 1 28 mA
BL20-1CNT-24VDC 9 40 mA
BL20-1RS232 9 140 mA
BL20-1RS485/422 9 60 mA
BL20-1SSI 9 50 mA
BL20-E-1SWIRE 9 60 mA
BL20-E-2RFID-S 9 30 mA
BL20-E-4I0L 9 40 mA
BL20-E-4I0L-10 9 40 mA
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7.3 Power supply

7.3.1 Power supply to the gateway

The gateways BL20-E-GW-DN offer an integrated power supply (see also

S.

)

7.3.2  Module bus refreshing

B

NOTICE

Use of Bus Refreshing modules

Galvanic coupling of V+/ V- and the supplied voltage U, . /GND,  possible

» To avoid communication problems: do not use Bus Refreshing modules with
BL20-E-GW-DN.

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.

NOTE

The sum of the nominal current consumptions of the modules following directly the gate-
way BL20-E-GW-DN must 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

The Bus Refreshing modules which are used in a station with BL20-E-GW-CO 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.

7.3.3 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.

NOTE
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.

Fig. 39: C-rail (front view)

itz

A

;’17 I

.

Fig. 40: C-rail front (side view)

WARNING

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.

8Dl
PF 2DO gco 2D0 2DI PF 2DO 2DI 2DO 2Dl

L BL20-E-GW-DN

PE
terminal

M, BR, ADDRESS

@

R

TS

N

$BBC SBC SBC SBB SBBC SBC SBBC SBC SBB

[ 10

{10

{0

( 10

{10

( 10

{0

{10

( 10

s | |

(10 C-rail (PE) C-rail (PE)
0

::

(10

(0

(1D

Fig. 41: Using the C-rail as a protective earth

For information about introducing a BL20 station into a ground reference system, please
read

C-rails can be used for a common voltage supply when relay modules are planned. To accomplish
this, the load voltage is connected to a Power Feeding module with the BL20-P4x-SBBC base mod-
ule. All the following relay modules are then supplied with power via the C-rail.

@ NOTICE
Missing potential isolation

Destruction of module electronic

» 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. 42: 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).

735 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.

7.4 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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7.5 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

7.6 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.

7.7 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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8 Guidelines for Electrical Installation

8.1

8.1.2

2020/09

General notes

General

Cables should be grouped together, for example: signal cables, data cables, heavy current cables,
power supply cables.

Heavy current cables and signal or data cables should always be routed in separate cable ducts or
bundles. Signal and data cables must always be routed as close as possible to ground potential sur-
faces (for example support bars, cabinet sides etc.).

Cable routing
Correct cable routing prevents or suppresses the reciprocal influencing of parallel routed cables.
Cable routing inside and outside of cabinets

To ensure EMC-compatible cable routing, the cables should be grouped as follows

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 < 400 V
Group 3:
unshielded cables for DC and AC voltages > 400 V

Various types of cables within the groups can be routed together in bundles or in cable ducts.

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.

813 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.

814 Transmission cables

The slaves on the bus are connected to one another with fieldbus lines that correspond to the Devi-
ceNet specification (ODVA Spec. Rel. V2.0).

The bus cables must be terminated at the beginning and end with a bus terminating resistor. This
can be connected via the number DIP switch R; on the gateway.

] RN | _— i

Rt lT . Rt
terminating
resistor

e
e
e

terminating
resistor

Station 0 |~ ——————————— Statonx f[---------- Station x +n

Fig. 43: Representation of a bus cable

815  Cable types

The following types of cables are used in DeviceNet:

Thick Cable
Thick DeviceNet cables are used mostly as rigid trunk cables.

Thin Cable
Thin, flexible DeviceNet cables are used for drop lines.

Flat Cable
Cablelll
Cablell

Please refer to the DeviceNet specifications (ODVA Spec. Rel. V2.0, Vol. 1) or the ODVA homepage:
www.odva.org.
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The following diagram shows the schematic construction of a “round” DeviceNet cable:

CAN_H

CAN_L V+

— Shield
Fig. 44: DeviceNet cable schematic

8.2 Potential relationships

The potential relationship of a DeviceNet system realized with BL20 modules is characterized by the
following:

The system'’s power supply to the gateway, I/O modules and the field level is connected to the
gateway.

All BL20 modules (gateway, Bus Refreshing Power Feeding and I/O modules) are connected
capacitively via base modules to the mounting rails.

Separate power supplies for the system and the field level allow a potential-free installation.

The block diagram shows the arrangement of a typical BL20 with the ECO gateway

BL20-E-GW-DN.
power
Gateway I/0 module 1/0 module feeding
field bus 5
data Z}/ logic module bus
V+ (U,
V- (GND) U
L
/ GND
field bus PE
cable logic logic
U! 'GND, PE U,
VA VA
20 21

Fig. 45: Block diagram of a BL20 station with an ECO-DN gateway
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8.2.7 Potential-free installation
General

In a potential-free installation, the reference potentials of control and load circuitry have to be gal-
vanically isolated from each other.

A potential-free installation is necessary with
All AC load circuits (for example, when using the Power Feeding module BL20-PF-120/230VAC-D)
Floating DC load circuits

The potential-free installation does not depend on the method of grounding.

For BL20-stations with BL20-E-GW-DN

The use of the BL20-BR-24VDC-D is only allowed by using separate power supplies for V+(U,,) / V-
(GND) of the Gateway and for U, and GND of the BL20-BR-24VDC-D.

sys

Bus Refreshing

Gateway I/O module module
field bus -
data 5V H’

DC
V+ (Us) L “
V- (GND)

e R A F Potential
field bus ' — isolation
cable logic .

ul lanp, : u.| laND,
VA
(external)
V+
(U, IGND

Fig. 46: Potential free installation with BL20-E-GW-DN and Bus Refreshing module
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Another possibility would be to supply both, U, . at the gateway as well as U, at the Bus Refreshing
module, via the field bus cable connected to the gateway via Open Style Connector.

Bus Refreshing

Gateway I/O module module
field bus S
data 5V ‘H’
DC

V+ (Us) 4 .

V- (GND)
field bus —
cable logic [

ul lGND, u,| [aND,
VA

Fig. 47: Potential free installation with BL20-E-GW-DN and Bus Refreshing module

8.3 Electromagnetic Compatibility (EMC)

BL20 products comply in full with the requirements pertaining to EMC regulations. Nevertheless, an
EMC plan should be made before installation. Hereby, all potential electromechanical sources of
interference should be considered such as galvanic, inductive and capacitive couplings as well as
radiation couplings.

8.3.1 Ensuring Electromagnetic Compatibility
The EMC of BL20 modules is guaranteed when the following basic rules are adhered to:
Correct and large surface grounding of inactive metal components.
Correct shielding of cables and devices.
Proper cable routing — correct wiring.
Creation of a standard reference potential and grounding of all electrically operated devices.

Special EMC measures for special applications.
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8.3.2  Grounding of inactive metal components

Allinactive metal components (for example: switchgear cabinets, switchgear cabinet doors, sup-
porting bars, mounting plates, top-hat 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 corrosion.

Connect all free moving groundable components (cabinet doors, separate mounting plates, etc.)
by using short bonding straps to large surface areas.

Avoid the use of aluminum components, as its quick oxidizing properties make it unsuitable for
grounding.

A WARNING
Grounding of inactive metal components

Danger to life due to dangerous contact voltage
» Connect earth to the protective conductor

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

834  FEarth-free operation

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

835 Protection against high frequency interference signals

In order to comply with radiation limit values in accordance with EN 55 011/2 000, the supply lines
for supplying the gateway with power are to be fed through a ferrite ring (P5416-ZBX-405). This is
to be placed immediately next to the connection terminals. From there on, it is not permitted to
make connections to further devices.
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83.6  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
AN AN
C
X X X X
A D
AN AN
AN AN
AN AN

Fig. 48: 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 components at the connec-
tion point. Protect the connection point against corrosion (for example with grease; caution: use
only suitable grease).
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8.3.7

72

EMC compliant cabinet installation

e G r P rn

CErErns=——

[E!ona_oocnonannoeo BDB*:DN|\

B C D E A
Fig. 49: EMC compliant cabinet installation

A Bonding straps
Bonding straps connect inactive metal components, if it is not possible to create a large surface area contact.
Use short bonding straps with large surface areas.

B Mounting plates
Mounting plates used to hold control components must have a large surface area contact with the cabinet
housing.

€ Protective conductor rail
The protective conductor rail must also be connected over a large surface area to the mounting plates and
additionally with an external cable (cross-section at least 10 mm2 /0,015 inch2) to the protective conductor
system to avoid interference currents.

D Protective conductor terminal block
The protective conductor terminal block must be connected to the protective conductor rail.

E Protective conductor system cable (grounding point)
The cable must be connected over a large surface area with the protective conductor system.
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84 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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84.1 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.

Connection 1 Connection 2
CAN_H o 0 CAN_H
CAN_L o 0 CAN_L
GND o 0 GND
e A
i Schirm :
+ +

Potenzialausgleichsleitung
Bezugspotenzial Bezugspotenzial

Fig. 50: 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, 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?2/0.039 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.
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= Compensation cables and data cables should be routed as close together as possible, meaning
the enclosed area should be kept as small as possible.

NS ~

T T
RO RO O =

I / Potenzialausgleich \

Fig. 51: Potential compensation Between switch cabinets

84.2  Switching inductive loads

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

84.3  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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9 Integration of Technology Modules in DeviceNet

9.1 Counter module, BL20-1CNT-24VDC

9.1.1 Process input for count mode

Process input data is data from the connected field device that is transmitted via the BL20-1CNT-
24VDC module to the PLC. This is transferred in an 8-byte format as follows:

4 bytes are used to contain the count values.
1 byte contains the diagnostics data.
2 bytes contain status information.

Structure of the data bytes in DeviceNet:

Process input data (CNT = PLC)
for
Counter mode
‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bitél ‘Bitﬁ ‘BitZ ‘Biﬂ ‘Bitl]‘
1]
1
Counter value
2
3
Diagnostic data
1 ERR_ | ERR_ | ERR_ o “ RES_ | ERR_ | STS_
24N 0] PARL STS_A | LOAD [ LOAD
Status infarmation
5 sTs_ | ST - sTs_ | sTS_ - sTs_ | sTS_
(o'} up Do2 (ale]] o] SN
6 sTs_ | sTs_ | sTs_ | s75_ | 87s_ . . STS_
ML UFLw [ OFLW | CMP2 [ CMPA1 SN
7 reserved

Fig. 52: Process input data

9.1.2 Process output for count mode

The process output data is the data that is output from the PLC via the gateway to the BL20-
1CNT-24VDC module.

The BL20-1CNT-24VDC modaule allows some parameters to be modified during operation.

The other parameters must be changed prior to commissioning.

NOTE

The current count operation is stopped if parameters are changed during operation.

ﬂ NOTE

The parameters modified via the process output data are not retentive. The commission-
ing after a power failure is based on the parameter data of the configuration tool or default
configuration.
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The data is transferred in 8 byte format:

The first four bytes provide the parameter values for load direct, load in preparation, reference
value 1, reference value 2 or behavior of the digital outputs.

Two control bytes contain the control functions for transferring the parameter values, for start-
ing/stopping the measurement, for acknowledging errors and for resetting the status bit.

2 bytes are not yet assigned.

Structure of the data bytes in DeviceNet with "Load value direct”, “Load value in preparation”, "Ref-
erence value 1” or "Reference value 2"

Process output data (SPS > CNT)
for
Counter mode
("Load value direct', "Load value in preparation”,
"Reference value 1" or "Reference value 2,)

‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bital ‘BRS ‘an ‘Biﬂ ‘Bitl]‘
0
1 "Load value direct'
"Load value in preparation”,
2 "Reference value 1" or
"Reference value 2"
3

Control data

1 ExTF_ [cTRL_ [sET_  |otRL_ [sET_  [RES_  [CTRL_ [=wi_
ack” |poz — [poZ  jpot1 T |DO1T  [STST |SYN | GalE

Loan_ [Loan_ [Loap_ [LoaD_
5 ¥ ¥ ¥ [po_ ~ |cMP_ [cMP_ |PRE-
Parem [valz  |vald  |PaRE

LOAD_
WAL

[i] reseryved

7 reserved

Fig. 53: Process output data with “Load value direct”, “Load value in preparation”,
"Reference value 1” or "Reference value 2"

Structure of the data bytes in the DeviceNet fieldbus with "Function and Behavior of DO1/D02":

Process output data (SPS > CNT)
for
Counter mode
("Function and hehaviar DO1DOZ"Y

‘ Byte ‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0 ‘
1} reserved ‘MODE_DOE ‘ reserved ‘ MODE_DO1
1 Hystersis value
2 Fulse duration
3 reserved
Control data
1 EXTF_ [CTRL_ |SET_ |cTRL_ |SET_ |RES_ |CTRL_ [sw

ACK Doz Doz D D 5TS SN GATE

LOAD_ |LOAD_ [LOAD_ [LOAD_
5 ¥ ¥ ¥ [po_ T |cMP_ [cMP_ [PRE-
pARAM |vALZ  |vall  |PARE

LOAD_
WAL

[i] reseryved

7 reseryved

Fig. 54: Process output data with "Function and Behavior of DO1/D0O2”
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9.1.3 Process input for measurement mode

Process input data is data from the connected field device that is transmitted via the BL20-1CNT-
24VDC module to the PLC. This is transferred in an 8-byte format as follows:

Four bytes are used to contain the measured values.
1 byte contains the diagnostics data.
2 bytes contain status information.

Structure of the data bytes in DeviceNet:

Process input data (CNT = PLC)
for
Measurement mode
‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bitél ‘Bitﬁ ‘BRZ ‘Biﬂ ‘Bitl]‘
1]
1
Measured value
2
3
Diagnostic data
4 ERR_ | ERR_ | ERR_ " « RES_ | ERR_ | STS_
24vde | DO PARA, STS_A | LOAD | LOAD
Status infarmation
STS_ | STS_ STS_ STS_ | STS_
5 DN up i i Do i Dl | GaTE
STS_ | ST5_ STS_
g S N oMPT | ® i i
7 reserved

Fig. 55: Process input data for measurement mode

9.14 Process output for measurement mode

The process output data is the data that is output from the PLC via the gateway to the BL20-
1CNT-24VDC module.

The BL20-1CNT-24VDC modaule allows some parameters to be modified during operation.

The other parameters must be changed prior to commissioning.

The current count operation is stopped if parameters are changed during the measuring
operation.

The parameters modified via the process output data are not retentive. The commission-
ing after a power failure is based on the parameter data of the configuration tool or default
configuration.

The data is transferred in 8 byte format:

The first four bytes represent the parameter values for Lower limit or Upper limit, Function of DO1
or Integration time.

Two control bytes contain the control functions for transferring the parameter values, for start-
ing/stopping the measurement, for acknowledging errors and for resetting the status bit.

2 bytes are not yet assigned.

2020/09 79



Integration of Technology Modules in DeviceNet

Structure of the data bytes in the DeviceNet fieldbus with “"Lower limit” or "Upper limit” set:

Process output data (SPS > CNT)
for
Measurement mode
("upper limit* ar "lawer limit"y
‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bital ‘Bitﬁ ‘BRZ ‘Biﬂ ‘Bitl]‘
1]
1 "upper limit*
or
2 “lowver lirmit*
3
Control data
EXTF_ CTRL_ |SET_  |RES_ S _
4 | ack e * ot ~ |po1T  |sTs £ |GaTe
5 y y y 'E)gAD— . |Losp_|Lcap_ |Losp_
= INTTIME | LIPLIMIT [ LOLIMIT
6 reserved
7 reserved

Fig. 56: Process output data with "Lower limit” or "Upper limit” set

Structure of the data bytes in the DeviceNet fieldbus with “Function of DO1 set” set:

Process output data (SPS > CNT)
for
Measurement mode
("Function of DO1™
‘ Byte ‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0 ‘
1} reserved ‘ MODE_DO1
1 4
2 ¥
3 4
Control data
EXTF_ CTRL_ |SET_  |RES_ S
4 ACK e e (ale]] (ale]] STS e GATE
5 . . . '[‘)gAD— . LOAD_ |LOAD_ |LOAD_
PARA IMTTIME [ IPLIMIT | LOLIMIT
6 reserved
7 reserved

Fig. 57: Process output data with "Function of DO1” set
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Structure of the data bytes in the DeviceNet™ fieldbus with “Integration Time” set:

Process output data (SPS > CNT)
for
Measurement mode
("Integration time"
‘Byte ‘Bit? ‘Bitﬁ ‘Bitﬁ ‘Bital ‘BitB ‘BitZ ‘Biﬂ ‘Bitl]
1]
Integration time
1
2 ¥
3 4
Control data
EXTF_ CTRL_ |SET_  |RES_ S
4 ACK e e (ale]] (ale]] STS e GATE
5 . . . '[‘)gAD— . LOAD_ |LOAD_ |LOAD_
PARA IMTTIME [ IPLIMIT | LOLIMIT
6 reserved
7 reserved

Fig. 58: Process output data with "Integration time” set
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9.2

9.2.1

82

RSxxx modules

The structure of the process image is represented with symbolic names. These correspond to the
attribute names which also correspond to the relevant functions.

The bits and bit groups assigned to the names indicate numerical values.

The meaning of the numerical values is explained in the description of the attributes,

NOTE
ﬂ The description of the process input and output data of the modules BL20-1RS232 and
BL20-1RS485/422 is identical.

Process input data
ACTIVE MODE = "1byte ctrl/status header”

Process input data (RSxxx -» field bus)
‘Byte ‘Bit? ‘Bitﬁ ‘an ‘Bital Bit 3 ‘an ‘Biﬂ ‘Bitl] ‘

Status byte

O [erar | TH_CNT_AGK | RX_GNT | RX_BYTE_CNT

1 RX_DB_D

2 RX_DB_1

3 RX_DB_2

4 RX_DB_3

5 RX_DB_4

6 RX_DB_S

7 RX_DB_B

Fig. 59: Process input data

ACTIVE MODE = "2byte ctrl/status header”

Process input data (RSxxx -» field bus)
‘Byte ‘Bit? ‘Bitﬁ ‘an ‘Bital Bit 3 ‘an ‘Biﬂ ‘Bitl] ‘
Status byte
O [erar | TH_CNT_AGK | RX_GNT | RX_BYTE_CNT
Diagnostic byte
1
ot | e | B | Faie| En reserved
2 R¥_DB_0
3 Ry_DB_1
4 Ry_DB_2
5 Ry_DB_3
6 Ry_DE_4

Fig. 60: Process input data
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9.2.2
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Process output data

The individual bits and bit groups provide numerical values.

The meaning of the numerical values is explained in the description of the attributes.
ACTIVE MODE = "1byte ctrl/status header”

Process output data (field bus -> RSxxx)
‘Byte ‘Bit?‘Bﬂﬁ‘Bﬂﬁ‘Bﬂal‘Bitﬁ‘BitZ‘BiH‘Bitl]‘

Contral byte

’ Egég ‘ R)(_CNT_ACK‘ TH_CNT ‘ TH_BYTE_CNT

1 TH_DB_0

2 TH_DB_1

3 TH_DB_2

4 TH_DB_3

5 TH_DB_4

6 TH_DB_5

7 ™ NA R

Fig. 61: Process output data

ACTIVE MODE = "2byte ctrl/status header”

Process output data (field bus -> RSxxx)

‘Byte ‘Bﬂ?‘Bﬂﬁ‘Bﬂﬁ‘Bﬂal BRS‘BRZ‘BTH‘BRD‘
Contral byte
0 Egég ‘ R)(_CNT_ACK‘ TH_CNT ‘ TH_BYTE_CNT
Reset of R¥_- and Tx_buffer
1
A i
2 TH_DB_D
3 TH_DB_1
4 TH_DB_2
5 TH_DB_3
6 TH_DB_4

Fig. 62: Process output data
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RXBUF FLUSH:

The RXBUF FLUSH bit is used for clearing the receive buffer.
If STATUS RESET CONTROL = 1:
A request with RXBUF FLUSH = 1 will be ignored.

If STATUS RESET CONTROL = 0:
With RXBUF FLUSH = 1 The receive buffer is cleared.

TXBUF FLUSH:
The TXBUF FLUSH bit is used for clearing the transmit buffer.

If STATUS RESET CONTROL = 1:
A request with TXBUF FLUSH = 1 will be ignored.

If STATUS RESET CONTROL = 0:
With TXBUF FLUSH = 1 The receive buffer is cleared.
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9.3 SSI-Module

The structure of the process image is represented with symbolic names. These correspond to the
attribute names which also correspond to the relevant functions.

The bits and bit groups assigned to the names indicate numerical values.

The meaning of the numerical values is explained in the description of the attributes

9.3.1 Process input data

Process input data (SSI -» PLC)
‘ Byte Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit3 | Bit2 ‘ Bit 1 ‘ Bit 0
Diagnostic messages
0 STS W W ERR STS 5TS ERR S5
STOP PARA | UFLW CFLW S5 DlaG
Status messages
REG RD X
1 ABORT X REG RD ADR (MSH his LSH)
2 FEG WR[REG WR % % 551 551 551 551
ACEPT | AKM STS3 5TS2 5T STS0
3 STS STS REL FLAG STS REL FLAG STS
up (o'} CMP2 [ CMP2 | CMP2 CMP1 CMP2 | CMP2
4 Rx_DB_0D
5 Rx_DB_1
[i] Rx_DB_2
7 Rx_DB_3

Fig. 63: Process input data

SSI_STS3 These four bits transfer the status bits of the SSI encoder with the status messages of the SSI

SSI_STS2 module, _ _ »

s STS With some SSI encoders, the status bits are transferred together with the position value.
_STS1

SSI_STSO
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932 Process output data

Process output data (PLC > SSI)

e

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

Fig. 64: Process output data
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94 SWIRE modules
94.1 Process input data
The field input data is transferred from the connected SWIRE-BUS to the BL20-E-1SWIRE module.
The process input 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 fol-
lowing 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 input data
The field input data is transferred from the connected SWIRE-BUS to the BL20-E-1SWIRE module.
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte O SWIRE Slave 2 SWIRE Slave 1
Byte 1 SWIRE Slave 4 SWIRE Slave 3
Byte 2 SWIRE Slave 6 SWIRE Slave 6
Byte 3 SWIRE Slave 8 SWIRE Slave 7
Byte 4 SWIRE Slave 10 SWIRE Slave 9
Byte 5 SWIRE Slave 12 SWIRE Slave 11
Byte 6 SWIRE Slave 14 SWIRE Slave 13
Byte 7 SWIRE Slave 16 SWIRE Slave 15
The data of SWIRE slave 1 is the data of the first physical slave on the SWIRE bus. The 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 input data on an SWIRE-DIL device:
Bit 7 Bit 6 Bit5 Bit 4
SDx /free free PKZSTx SIx
The following table shows the meaning of the data bits:
Designation Status Comment
Six Switch status, relay x
SIx supplies the switch status of the contactor coil of the SWIRE bus slave as a feed-
back signal. SIx makes it possible to check whether the set switch status was exe-
cuted 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
L ON ON Contactor coil is switched on
PKZSTx Switch status, PKZ x
0 OFF OFF The motor-protective circuit breaker is off or has tripped
1 ON ON The motor-protective circuit breaker is switched on
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Designation Status

Comment

SDx Communication error, slave x

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

ONLINE ONLINE Status of slave x:
Everything o.k.

OFF LINE OFFLINE Status of slave x: Slave diagnostics message present

942 Process output data
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 out in 8-byte format. 4 bits are reserved for each SWIRE slave. The following information
is transferred:
Switch status of contactor coil on/off
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte 0 SWIRE Slave 2 SWIRE Slave 1

Byte 1 SWIRE Slave 4 SWIRE Slave 3

Byte 2 SWIRE Slave 6 SWIRE Slave 6

Byte 3 SWIRE Slave 8 SWIRE Slave 7

Byte 4 SWIRE Slave 10 SWIRE Slave 9

Byte 5 SWIRE Slave 12 SWIRE Slave 11

Byte 6 SWIRE Slave 14 SWIRE Slave 13

Byte 7 SWIRE Slave 16 SWIRE Slave 15

88

The data of SWIRE slave 1 is the data of the first physical slave on the SWIRE bus. The remaining
slaves are assigned in the same way. 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:

Bit7

Bit 6 Bit 5 Bit 4

free

free free SOx

The following table shows the meaning of the data bits:

Designation 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 is switched on
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RFID modules

NOTE
For all information concerning the RFID communication interfaces see the special RFID
documentation (TURCK document D101642 which can be downloaded from

www.turck.com).

89



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



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 on www.turck.de.
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http://pdb.turck.de/media/_en/Anlagen/d301255.pdf
http://www.turck.de/en/

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



11 Appendix

11.1  Classes and Instances of the DeviceNet gateway

11.1.1  DeviceNet standard classes

The BL20 gateway supports the following DeviceNet Standard Classes in accordance with ODVA
DeviceNet specification Vol. 1 Rel. V2.0.

Class Name Description

Code

dec. (hex.)

01 (1h) Identity Enables clear and unambiguous identification of modules. Con-

tains information such as name of manufacturer, product type,
serial number (ident number), revision number and so forth.

02 (2h) Message Router Provides the means for accessing each class and each instance in
the device via Explicit Messages.

03 (3h) DeviceNet Defines the physical connection of a device and the DeviceNet net-
work. Contains, for example, the MAC ID of the device, the cur-
rently set baud rate, and describes switches that may be available
for setting of MAC ID and baud rate.

04 (4h) Assembly Defines the data transmitted and received via the I/0 connections
(produced/consumed data) of a device.

05 (6h) DeviceNet Defines, amongst other things, the connection to the data via the
Connection I/0 messages or Explicit Messages as well as the path and length of
the transmitted and received data.

06 (6h) Off-link Connection Makes it possible to later establish connections between Devi-
Manager ceNet and other networks.

43 (2Bh) Acknowledge Handler ~ Makes possible the installation of acknowledged COS/Cyclic-I/0
Object connections.
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11.1.2  VSC - Vendor Specific Classes

As well as supporting the above named DeviceNet Standard Classes, the DeviceNet gateway sup-
ports the following vendor specific classes.

Itis possible to gain read (G= Get) and/or write (S= Set) access to the attributes of classes described

94

in the following:

ClassCode  Name Description
dec. (hex.)
100 (64h) Gateway Class, s. Contains data and settings concerning the gateway and
the BL20 system as a whole.

101 (65h) Terminal Slot Class, Contains data concerning the base modules
s.

102 (66h) Process Data Class, Contains process data
s.

103 (67h) Power Supply Module Class,s.  Describes the power distribution modules

104 (68h) Digital Input Module Class, s. Describes the modules of the type BL20-*DI-*

105 (69h) Digital Output Module Class,s.  Describes the modules of the type BL20-*DO-*

106 (6Ah) Analog Input Voltage Module Describes the modules of the type BL20-*Al-U
Class, s.

107 (6Bh) Analog Output Voltage Module  Describes the modules of the type BL20-*AO-U
Class, s.

108 (6Ch) Analog Input Current Module Describes the modules of the type BL20-*Al-I
Class, s.

109 (6Dh) Analog Output Current Module  Describes the modules of the type BL20-*A0O-I
Class, s.

110 (6Eh) AnalogInput RTD Module Class, Describes the modules of the type BL20-*Al-PT/NI
s.

111 (6Fh) Analog Input THERMO Module  Describes the modules of the type BL20-*Al-THERMO-PI
Class, s.

112 (70h) Counter Module Class, s. Describes the modules of the type BL20-*CNT-*

113 (71h) reserved -

114 (72h) RS232 Module Class, Describes the modules of the type BL20-1RS232
s.

115 (73h) RS485/422 Module Class, Describes the modules of the type
S. BL20-1RS485/422

116 (74h) SSI Module Class, Describes the modules of the type BL20-1SSI
s.

117 (75h) Digital Versatile Module Class,s. No BL20-modules available in this class.

118 (76h) Analog Versatile Module Class,  Describes modules of the type BL20-4AI-U/I

S.
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ClassCode  Name Description
dec. (hex.)
121 (79h) SWIRE Module Class, Describes modules of the type BL20-E-SWIRE.
s.
124 (6Ah) RFID-S Module Class, Describes modules of the type BL20-2RFID-S

S.

Class Instance of the VSC

NOTE
ﬂ The Class Instance attributes are the same for each Vendor Specific Class.

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

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

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Class revision G UINT States the revision number of the class

(Maj. Rel. *1000 + Min. Rel.).

101 (65h) Max. instance G USINT Contains the number of the highest
instance of an object created on this level in
the class hierarchy.

102 (66h) # of instances G USINT Contains the number of Object Instances
created in this class.

103 (67h) Max. class attribute G USINT Contains the number of the last Class Attri-
bute to be implemented.
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Gateway Class (VSC 100, 64h)

The Gateway Class contains all the parameters that concern the BL20 system and the gateway.

Class Instance

ﬂ NOTE
Please refer to paragraph

class instances for VSC.

for the description of the

Object Instance 1

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
101 (65h) Hardware G STRUCT Contains the hardware revision number of
revision the gateway (USINT Maj./USINT Min.)
102 (66h) Firmware G STRUCT Contains the revision number of the Boot
revision Firmware for DeviceNet (Maj./Min.).
103 (67h) Service tool ident G UDINT Contains the BOOT ID number that serves
number as an identification number for the software
I/O-ASSISTANT 3 (FDT/DTM)
104 (68h) Hardware G STRUCT Contains gateway hardware information
info (UINT):

count (number of the following entries)
CLOCK FREQUENCY (kHz)

MAIN FLASH (in kB)

MAIN FLASH SPEED (ns)

SECOND FLASH (kB)

RAM (kB),

RAM SPEED (ns),

RAM data WIDTH (bit),

SERIAL EEPRPOM (kbit)

RTC SUPPORT (in #)

AUTO SERVICE BSL SUPPORT (BOOL)
HDW SYSTEM
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Object Instance 2

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented
101 (65h) Hardware G STRUCT Contains the hardware revision number of
revision the gateway (USINT Maj./USINT Min.)
102 (66h) Firmware G STRUCT Contains the revision number of the Boot
revision Firmware for DeviceNet (Maj./Min.).
103 (67h) Service tool ident G UDINT Contains the BOOT ID number that serves
number as an identification number for the software
I/O-ASSISTANT 3 (FDT/DTM)
104 (68h) Hardware G STRUCT Contains gateway hardware information
info (UINT):
count (number of the following entries)
CLOCK FREQUENCY (kHz)
MAIN FLASH (in kB)
MAIN FLASH SPEED (ns)
SECOND FLASH (kB)
RAM (kB),
RAM SPEED (ns),
RAM data WIDTH (bit),
SERIAL EEPRPOM (kbit)
RTC SUPPORT (in #)
AUTO SERVICE BSL SUPPORT (BOOL)
HDW SYSTEM
105 (69h) Gateway order G UDINT Contains the ident number of the gateway.
106 (6Ah) Compiler build G SHORT Contains the creation date of the Firmware,
STRING for example, "AUG 12 2003/11:22:01".
107 (6Bh) System time G TIME Displays the time elapsed (in ms) since the
Power up of the gateway.
108 (6Ch) Status array register G ARRAY Contains all status information of the gate-

way.

This status indicator indicates the status
that was integrated in to the I/O data field,
which is created at the same time as the
I/O connection.

Only the most significant status is saved to
the Status Register of the transmitted 1/O
data.

The "status array register" makes it possible
to read all the momentary status data.
ARRAY OF: USINT STAT (status information)
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Attr. No. Attribute name
dec. (hex.)

109 (6Dh) GW status register

Get/Set Type

STRUCT

Description

Status Register of the gateway (see also

This status indicator belongs to control reg-
ister2 and makes it possible to read the
presently available status data.

STRUCT OF:

USINT "status register” (status code)

BYTE status FLAGS (defined bit-related sta-
tus information)

110 (6Eh) GW control register

G/S

STRUCT

Control Register of the gateway. (see also

) Makes it possible for commands to be
carried out.
STRUCT OF:
USINT COMMAND register (command
code)
BYTE COMMAND FLAGS (defines bit-related
commands)

111 (6Fh) Gateway CFG state

G

ENUM USINT

Configuration Status Register of the gate-
way.

ENUM USINT:

CFG OK(0):

The station configuration saved to the non-
volatile memory matches the temporary
and momentary station configurations.
CFG MISMATCH(1):

The station configuration saved to the non-
volatile memory does not match the tem-
porary configuration.

Module SET MODIFIED(2):

The momentary station configuration does
not match the temporary configuration.

112 (70h) Gateway CFG com-
mand

G/S

ENUM USINT

Configuration Command Register of the
gateway.

ENUM USINT:

IDLE(0):"no action”

SET CFG REQUEST(1):

The temporarily saved station configura-
tion is saved to the non-volatile memory.
This saves the Power up configuration.
LOAD CURRENT CFG (2):

The momentary station configuration is
loaded to both the temporary and the non-
volatile memory of the gateway. The non-
volatile memory saves the Power up config-
uration.

RESTORE OLD CFG (3):

The Required Station Configurationissaved
to the temporary memory. All data saved in
the temporary memory will be lost; changes
will be overwritten.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
113 (71h) On mod. list warn- G/S ENUM USINT Reaction to an alteration of a module list
ing modified by the pulling of a module or of
module occupying slot configured as
empty.

SWITCH IO FAULTED (0):

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

The gateway switches off the outputs of the
modules.

SWITCH IO HOLD (2):

The gateway makes no further changes to
the data of the I/0 modules. The outputs
are held.

SWITCH 10 PROCSSING (3): The gateway
continues to exchange I/0 process data.

114 On mod. list error G/S ENUM USINT  Reaction to an alteration of a module list
(72h) modified by plugging a false module,
meaning, a module whose ident number
does not match that of the pulled module.
SWITCH IO FAULTED (0):
The modules are switched to Faulted State.
SWITCH 10 OFF (1):
The gateway switches off the outputs of the
modaules.
SWITCH IO HOLD (2):
The gateway makes no further changes to
the data of the I/0 modules. The outputs

are held.
115 On IO cnctn timeout  G/S ENUM USINT Reaction to the I/O connection exceeding
(73h) the time limit.

SWITCH IO FAULTED (0):

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

The gateway switches off the outputs of the
modules.

SWITCH 10 HOLD (2):

The gateway makes no further changes to
the data of the I/0 modules. The outputs

are held.
116 Module Diag sum- G ARRAY OF Contains the diagnostic information of all
(74h) mary STRUCT modules

ARRAY OF STRUCT:

USINT SLOT #:

Indicates the slot number (module posi-
tion) with diagnostic messages.

BYTE SLOT FLAGS:

Offers slot-related information.

Bit 7 =1 module missing

Bit 6 = 1 wrong module plugged
DWORD Diag:

Contains the module diagnostic informa-
tion. Module diagnostic bits that are not
used are indicated by a "0".
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Attr. No. Attribute name Get/Set Type Description

dec. (hex.)

117/118 reserved

(75h/76h)

119 reserved

(77h)

120 reserved

(78h)

121 (79h) Supply voltage field G UINT Field voltage supply monitoring:
0= U, notin the required range
(<18VDQ)
1=U_ in the required range
(>18VDQ)

122 Supply voltage field G UINT Monitoring of supply voltage V+ of Devi-

(7Ah) bus ceNet:
0 =V+ not in the required range
(<11VDQ)
1=V+ in the required range
(>11vVDQ)

123-131 reserved

(7Bh - 83h)

132 (84h) GW Control register  G/S USINT 2 = Control Register mapped into output

mapping data (default)

4 = Control Register removed from device
output data
All other values are not allowed.
The values are stored to the non-volatile
memory of the gateway. The changes
become valid after a start-up!

133 (85h) GW status register G/S USINT 1 = Status Register mapped into input data

mapping (default)

3 = Status Register removed from device
input data
All other values are not allowed.
The values are stored to the non-volatile
memory of the gateway. The changes
become valid after a start-up!

134 (86h) - reserved

137 (89h)

138 GW status register G/S ENUM USINT  Enables/disables the status register map-

(8Ah) ping in the process input data.
0 = 0 bytes (status register not mapped in
process input data)
1 =2 bytes (status register mapped in pro-
cess input data)

139 GW control register ~ G/S ENUM USINT  Enables/disables the control register map-

(8Bh) ping in the process output data.

0 =0 bytes (control register not mapped in
process output data)

1 =2 bytes (control register mapped in pro-
cess output data)

100
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Terminal Slot Class (VSC 101, 65h)

This class contains parameters and data for the base modules.

Class Instance

ﬂ NOTE
Please refer to paragraph for the description of the
class instances for VSC.

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-

bute to be implemented.

101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged

102 (66h) Slot state G ENUM USINT NOT USED (0):
A non-occupied slot is not taking partin
process data traffic. It is not responding to
data transmitted or received via I/0 Con-
nection Messages.
PROCESSING (1):
A BL20 module, recognized by the fieldbus
is occupying a slot. Data transfer is taking
place with the other fieldbus devices via I/O
Connection Messages.
ALLOCATED (2):
The slot is not occupied, but has been
reserved for a certain electronic module.
The process data are set to 0.
WRONG MODULE (3):
The wrong module has been plugged in the
slot, meaning, it supports process data
lengths that were not previously defined or
it is a different type of module. This false
module will not be made known to the
fieldbus and will not take part in process
data traffic. The process data for this slot are

setto 0.

103 (67h) Module ID G DWORD Contains the ID of the BL20 module.

104 (68h) Module diag bit G UINT States the number of diagnostic bits of the
count module.

105 (69h) Module param bit G UINT States the number of parameter bits of the
count module.

106 (6Ah) Module diag bit G UINT States the number of input bits (produced
count bits) of the module.

107 (6Bh) Module outputbit G UINT States the number of output bits (con-
count sumed bits) of the module.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
108 (6Ch) Module SUBMODE G USINT Contains the Submode ID of the BL20 mod-
ule.
109 (6Dh) Modulegroup count G USINT States the number of internal groups of the
module.
110 (6Eh) Diag G ARRAY OF Contains the diagnostic information of the
BYTE module.
111 (6Fh) Param G/S ARRAY OF Contains the parameters of the module.
BYTE
112 (70h) Input G ARRAY OF Contains the input data (produced data) of
BYTE the module.
113 (71h) Output G/S ARRAY OF Contains the output data (consumed data)
BYTE of the module.
114 (72h) Referenced G USINT The VSCthat represents this BL20 module. If
'Ne this module is contained in the internal

gateway library, then it is listed in a specific
VSC that describes the typical attributes of

the module.
115 (73h) Referenced VSC G USINT The VSC Instance that represents this BL20
instance module. If this module is contained in the

internal gateway library, then it is listed in a
specific VSC that describes the typical attri-
butes of the module.

116 (74h) Module registered G/S ENUM USINT  Contains the index numbers specified in all
index the module lists.
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Process Data Class (VSC102, 66h)

This class contains the process-relevant information.

Class Instance

ﬂ NOTE
Please refer to paragraph for the description of the
class instances for VSC.

Object Instance 1, standard input process data (compressed)

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Attribute list G ARRAY OF List of all attributes that are supported by
USINT this Instance.

102 (66h) Standard packed G ARRAY OF Input process data, 16-bit aligned, com-
process input data WORD pressed.

103 (67h) Process data byte G USINT The number of bytes that are exchanged
count with this Instance.

Object Instance 2, standard output process data (compressed)

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Attribute list G ARRAY OF List of all attributes that are supported by
USINT this Instance.
102 (66h) Standard packed G/S ARRAY OF Output process data, 16-bit aligned, com-
process output data WORD pressed.
103 (67h) Process data byte G USINT The number of bytes that are exchanged
count with this Instance.
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Object Instance 3, diagnostic instance

Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
104 (68h) GW G/S BOOL 0 = disabled
summarized diag- 1 = enabled: 1 bit of diagnosis per slot
nostics mapped at the end of the input data image.

The actual data is loaded to the non-volatile
memory of the gateway. Changes become
valid after a start-up!

105 (69h) GW G/S BOOL 0 = disabled
scheduled diagnos- 1 = enabled: time sliced module related
tics data block using a round robin mechanism.

The actual dataisloaded to the non-volatile
memory of the gateway. Changes become
valid after a start-up!

106 (6Ah) reserved

107 (6Bh) I-MAP summarized G USINT Contains the number of summarized diag-
diags nostic bytes.
Changes become valid after a start-up!
108 (6Ch) I-MAP G USINT Contains the number of scheduled diag-
scheduled diags nostics bytes.

Changes become valid after a start-up!
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Object Instance 4, COS/CYCLIC instance

Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
104 (68h) COS data mapping  G/S ENUM USINT The actual data are loaded to the non-vola-

tile memory of the gateway.

Changes become valid after a start-up!

0 = standard: Data of COS message = Data
of polled produced message (input data).
1 = process input data (only the process
data input image is transferred to scanner)
2to7:

RFID operation modes

2 = 16 bytes of RFID- data mapped into a
COS message

7 = 512 bytes of RFID-data mapped into a
COS message

(For detailed information, please refer to
the special RFID-documentation D101642)

Object Instance 5, RFID command interface instance

Attr. No. Attribute name Get/Set Type Description
dec.
(hex.)
105 (69h) Q-MAP RFID cmd G UINT Contains the number of RFID command
interface interface bytes. (For further information see
the special RFID documentation, document
number D101642.)

The actual data are loaded to the non-vola-
tile memory of the gateway. The changes
become valid after a start-up!

104 RFID cmd interface  G/S USINT Values 0 to 200 Bytes (only even byte values
(68h) length allowed).
0 = disabled

Required min. length depends on RFID
commands used.

(For further information see the special
RFID documentation, document number
D101642.)
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106

Object Instance 6, RFID status interface instance

Description

Contains the number of RFID status inter-
face bytes.

The actual datais loaded to the non-volatile
memory of the gateway. The changes
become valid after a start-up!

Attr. No. Attribute name Get/ Set Type
dec.
(hex.)
103 (67h) I-MAP RFID status G UINT
interface
104 (68h) RFID status interface G/S USINT

Defines the length of the RFID status data
within the process input data:

0 =disabled: 0 bytes

1 =reduced: 4 bytes

2 = full: 6 bytes

Object Instance 7, RFID last updated channel data instance

Attr. No. Attribute name Get/ Set Type
dec.
(hex.)
104 (68h) Oldest updated G USINT
channel

Description

Contains the number of the channel with
the oldest data (FIFO).
Only accessible via Explicit Messaging.

Object Instance 8, RFID CIP support

Attr. No. Attribute name Get/ Set Type Description
dec.

(hex.)

104 (68h) RFID CIP support G USINT 0 = disabled

1 = enabled: = access via RFID CIP (expl.
msg. read/write) to VSC120, attributes 113
and 114, s.
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Power Supply Module Class (VSC103, 67h)

This class contains all the relevant information and parameters for the power distribution modules.

Class Instance

ﬂ NOTE
Please refer to paragraph for the description of the
class instances for VSC.

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-

bute to be implemented.

101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged

102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1). Corre-
sponds to the respective Instance Number
within the TERMINAL SLOT CLASS.

103 (67h) Module ID G DWORD Contains the module ID.

104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber

105 (69h) Module order name G SHORT Contains the name of the module.

STRING

106 (6Ah) Module G USINT Contains the revision number of the mod-
revision ule firmware.

107 (6Bh) Module type ID G ENUM USINT Describes the module type:

0x00: type of module unknown (default)
0x01: digital module
0x11:analog voltage mod.
0x12:analog current mod.
0x13:analog RTD mod.

0x14: analog THERMO mod.
0x1F: analog volt./curr. mod.
0x22: counter/incr. encoder 32bit
0x28: SSl interface

0x31: starter, mechanical

0x32: starter, electronical
0x41:RS232 mod.

0x42: RS485/RS422 mod.

0x51: CVI mod.
etc.
108 (6Ch) Module command G/S ARRAY The control interface of the module.
interface ARRAY OF:

BYTE: Control byte sequence
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
109 (6Dh) Module response G ARRAY Response interface of the module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Diag size G UINT Indicates the number of diagnostic bits of
the module.
111 (6Fh) Diag G WORD Contains the diagnostic information of the
module.
WORD:

Bit for bit assignment according to module
specification.

112 (70h) Module registered G ENUM USINT  Contains the index numbers specified in all
index the module lists.
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Digital Input Module Class (VSC104, 68h)

This Class contains all information and parameters for digital input modules.

Class InstanceObject Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

2020/09

Attr. No. Attribute name Get/ Type Description
dec. Set
(hex.)
100 Max object attri- G USINT Contains the number of the last object
(64h) bute attribute to be implemented
101 Module present G BOOL 0 = module missing, base module without
(65h) electronic module.
1 =module is plugged
102 Terminal slotnum- G USINT The slot number of the base module
(66h) ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT
CLASS.
103 Module ID G DWORD Contains the module ID.
(67h)
104 Module order num- G UDINT Contains the ident number of the module.
(68h) ber
105 Module order G SHORT Contains the name of the module, for
(69h) name STRING example,
"BL20-4DI-P".
106 Module revision G USINT Contains the revision number of the mod-
(6Ah) ule firmware.
107 Module type ID G ENUM Describes the module type:
(6Bh) USINT see attribute 107 (6Bh) on s.
108 Module command G/S ARRAY The control interface of the BL20 module.
(6Ch) interface ARRAY OF:
BYTE: Control byte sequence
109 Module response G ARRAY Response interface of the BL20 module.
(6Dh) interface ARRAY OF:
BYTE: Response byte sequence
110 Produced datasize G UINT Contains information concerning the
(6Eh) range of data produced by the module.
111 Produced data G DWORD Contains the input data of the module.
(6Fh) DWORD: Bit for bit assignment according
to module specification.
112 Diag size G UINT Contains information concerning the
(70h) range of the diagnostic data of the mod-
ule.
113 Diag G/S DWORD Contains the diagnostic information of the
(71h) module.

DWORD: Bit for bit assignment according
to module specification.
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Attr. No.

dec.
(hex.)

114
(72h)

115
(73h)

116
(74h)

Attribute name

Param size

Params

Module registered
index

Get/ Type
Set

G UINT

G/S DWORD

G ENUM
USINT

Description

Contains information concerning the
range of parameters of the module.

Contains the parameters of the module.
DWORD: Bit for bit assignment according
to module specification.

Contains the index numbers specified in
all the module lists.
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Digital Output Module Class (VSC105, 69h)

This Class contains all information and parameters for digital output modules.

Class Instance

ﬂ NOTE
Please refer to paragraph

class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 = module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-4DO-0.5A-P".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type: see attribute
107 (6Bh) on's.
108 (6Ch) Module command  G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 Module response G ARRAY Response interface of the BL20 module.
(6Dh) interface ARRAY OF:
BYTE: Response byte sequence
110 Consumed datasize G UINT Contains information concerning the range
(6Eh) of data consumed by the module.
111 Consumed data G DWORD Contains the output data of the module.
(6Fh) DWORD:
Bit for bit assignment according to module
specification.
112 Diag size G UINT Contains information concerning the range
(70h) of the diagnostic data of the module.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
113 Diag G/S DWORD Contains the diagnostic information of the
(71h) module.
DWORD:

Bit for bit assignment according to module
specification.

114 Param size G UINT Contains information concerning the range
(72h) of parameters of the module.

115 Params G/S DWORD Contains the parameters of the module.
(73h) DWORD:

Bit for bit assignment according to module
specification.

116 Module registered G ENUM USINT  Contains the index numbers specified in all
(74h) index the module lists.
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Analog Input Voltage Module Class (VSC106, 6Ah)

This Class contains all information and parameters for analog input modules (voltage).

Class Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name

dec. (hex.)

100 (64h) Max object attri-
bute

101 (65h) Module present

102 (66h) Terminal slot num-
ber

103 (67h) Module ID

104 (68h) Module order num-
ber

105 (69h) Module order
name

106 (6Ah) Module revision

107 (6Bh) Module type ID

108 (6Ch) Module command
interface

109 (6Dh) Module response
interface

110 (6Eh) Module registered
index

111 (6Fh) Number of sup-

ported channels

Get/ Type
Set
G USINT
G BOOL
G USINT
G DWORD
G UDINT
G SHORT
STRING
G USINT
G ENUM
USINT
G/S ARRAY
G ARRAY
G ENUM
USINT
G USINT

Description

Contains the number of the last object
attribute to be implemented.

0 = module missing, base module without
electronic module.
1 =module is plugged

The slot number of the base module
belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT
CLASS.

Contains the module ID.

Contains the ident number of the module.

Contains the name of the module, for
example,
"BL20-2Al-V".

Contains the revision number of the mod-
ule firmware.

Describes the module type: see attribute
107 (6Bh) on's.

The control interface of the BL20 module.
ARRAY OF:
BYTE: Control byte sequence

Response interface of the BL20 module.
ARRAY OF:
BYTE: Response byte sequence

Contains the index numbers specified in
all the module lists.

States the number of analog input chan-
nels supported by this module Instance.
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Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
112-119 Produced data G INT Contains the data transmitted by the ana-
(70h - 77h) log input module of channels No. 1 to No.
8.

Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.

120-127 Diag data G BYTE Contains the diagnostic data of the chan-
(78h - 7Fh) nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.
BYTE diag:
BitO:
0 =ok
1 =measurement value range error
Bit1 to 7: reserved

128-135 Mode parameter G/S BYTE Contains the diagnostic data of the chan-
(80h - 87h) data nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 128 contains the data for
channel 1, attribute 135 for channel 8.
BYTE mode:
Bit0: Voltage mode:
0=0...10V
1=-10V..+10V
Bit 1: Value representation
0 =Integer (15Bit + sign)
1 =12Bit (left-justified)
Bit 2: Diagnostic:
0 =enable
1 =disable
Bit 3 to 7: reserved
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Analog Output Voltage Module Class (VSC107, 6Bh)

This Class contains all information and parameters for analog output modules (voltage).

Class Instance

Object Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

2020/09

Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
100 (64h) Max object attri- G USINT Contains the number of the last object
bute attribute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT
CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order G SHORT Contains the name of the module, for
name STRING example,
"BL20-2A0-V".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM Describes the module type: see attribute
USINT 107 (6Bh) on's.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Module registered G ENUM Contains the index numbers specified in
index USINT all the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input chan-
ported channels nels supported by this module Instance.
112-119 Consumed data G INT Contains the data received by the analog
(70h - 77h) output module of channels No. 1 to No. 8.

Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.

115



Appendix

Attr. No. Attribute name Get/ Type Description

dec. (hex.) Set

120-127 Diag data G BYTE Contains the diagnostic data of the chan-
(78h - 7Fh) nels 1 to 8 of the analog output module.

Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".

Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.

BYTE diag:

Bit 0 to 7: reserved

128-135 Mode parameter G/S BYTE Contains the diagnostic data of the chan-
(80h - 87h) data nels 1 to 8 of the analog output module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 128 contains the data for
channel 1, attribute 135 for channel 8.
BYTE mode:
Bit0: Voltage mode:
0=0..10V
1=-10V..+10V
Bit1: Value representation
0 = Integer (15Bit + sign)
1= 12Bit (left-justified)
Bit2 to 7: reserved

136-143 Fault value param-  G/S INT Contains the Fault Value-Definition of the
(88h - 8Fh) eter data channels 1 to 8 of the analog output mod-
ules.

Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".

Attribute 136 contains the data for chan-
nel 1, attribute 143 for channel 8.

Analog Input Current Module Class (VSC108, 6Ch)

This Class contains all information and parameters for analog input modules (current).

Class Instance

ﬂ NOTE
Please refer to paragraph for the description of the
class instances for VSC.
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Object Instance

The Object Instances/ attributes of the analog input modules (current) correspond to those of the
analog input modules (voltage). Differences are only to be found in the attributes no. 112 to 135
that concern the measurement ranges of the modules (current or voltage measurements).

Attr. No. Attribute name Get/ Type Description

dec. (hex.) Set

112-119 Produced data G INT Contains the data transmitted by the ana-

(70h - 77h) log input module of channels No. 1 to No.
8.

Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.

120-127 Diag data G BYTE Contains the diagnostic data of the chan-
(78h - 7Fh) nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.
BYTE diag:
Bit 0:
0=o0k
1 = measurement value range error
Bit 1:
0 =ok
1 =open circuit (only measurementrange
4t020 mA)
Bit 2 to 7: reserved

128-135 Mode parameter G/S BYTE Contains the diagnostic data of the chan-
(80h - 87h) data nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 128 contains the data for
channel 1, attribute 135 for channel 8.
BYTE mode:
Bit 0: Current mode:
0=0to20mA
1=4t020mA
Bit 1: Value representation:
0 =Integer (15 Bit + sign)
1 =12 Bit (left-justified)
Bit 2: Diagnostic:
0 =enable
1 =disable
Bit 3 to 7:reserved

2020/09 17



Appendix

Analog Output Current Module Class (VSC109, 6Dh)

This Class contains all information and parameters for analog output modules (current).

Class Instance

ﬂ NOTE
Please refer to paragraph for the description of the
class instances for VSC.

Object Instance

The Object Instances/attributes of the analog output modules (current) correspond to those of the
analog output modules (voltage). Differences are only to be found in the attributes no. 112 to 143
that concern the measurement ranges of the modules (current or voltage measurements).

Attr. No. Attribute name Get/ Type Description

dec. (hex.) Set

112-119 Consumed data G INT Contains the data received by the analog
(70h - 77h) output module of channels No. 1 to No. 8.

Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.

120-127 Diag data G BYTE Contains the diagnostic data of the chan-
(78h - 7Fh) nels 1 to 8 of the analog output module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.
BYTE diag:
Bit 0 to 7: reserved

128-135 Mode parameter G/S BYTE Contains the diagnostic data of the chan-
(80h - 87h) data nels 1 to 8 of the analog output module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 128 contains the data for
channel 1, attribute 135 for channel 8.
BYTE mode:
Bit 0: Current mode:
0=0to20mA
1=4t020mA
Bit 1: Value representation:
0 =Integer (15Bit + sign)
1 =12Bit (left-justified)
Bit 2 to 7:reserved

136-143 Fault value param-  G/S INT Contains the Fault Value-Definition of the
(88h - 8Fh) eter data channels 1 to 8 of the analog output mod-
ules.

Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".

Attribute 136 contains the data for chan-
nel 1, attribute 143 for channel 8.
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Analog Input PT100/NI Module Class (VSC110, 6Eh)

This Class contains all information and parameters for analog input modules for PT100/NI sensors

(current).

Class Instance

ﬂ NOTE
Please refer to paragraph

class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name Get/ Type
dec. (hex.) Set
100 (64h) Max object attri- G USINT
bute
101 (65h) Module present G BOOL
102 (66h) Terminal slotnum- G USINT
ber
103 (67h) Module ID G DWORD
104 (68h) Module order num- G UDINT
ber
105 (69h) Module order G SHORT
name STRING
106 (6Ah) Module revision G USINT
107 (6Bh) Module type ID G ENUM
USINT
108 (6Ch) Module command G/S ARRAY
interface
109 (6Dh) Module response G ARRAY
interface
110 (6Eh) Module registered G ENUM
index USINT
111 (6Fh) Number of sup- G USINT
ported channels
112-119 Produced data G INT
(70h - 77h)

Description

Contains the number of the last object
attribute to be implemented.

0 = module missing, base module without
electronic module.
1 =module is plugged

The slot number of the base module
belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT
CLASS.

Contains the module ID.

Contains the ident number of the module.

Contains the name of the module, for
example, "BL20-2AI-PT".

Contains the revision number of the mod-
ule firmware.

Describes the module type: see attribute
107 (6Bh) on's.

The control interface of the BL20 module.
ARRAY OF:
BYTE: Control byte sequence

Response interface of the BL20 module.
ARRAY OF:
BYTE: Response byte sequence

Contains the index numbers specified in
all the module lists.

States the number of analog input chan-
nels supported by this module Instance.

Contains the data received by the analog
input module of channels No. 1 to No. 8.
Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.
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Attr. No.
dec. (hex.)

120-127
(78h - 7Fh)

128-135
(80h -87h)

Attribute name

Diag data

Mode parameter
data

Get/

Set

G/S

Type

BYTE

BYTE

Description

Contains the diagnostic data of the chan-
nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.
BYTE diag:
Bit O:

0=ok

1 = measurement value range error
Bit 1:

0=o0k

1 = open circuit
Bit 2:

0=ok

1 = short-circuit

Contains the diagnostic data of the chan-
nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 128 contains the data for chan-
nel 1, attribute 135 for channel 8.
BYTE mode:
Bit 0: Mains suppression

0 =50 Hz mains suppression

1 = 60 Hz mains suppression
Bit 1: value representation:

0 = Integer (15Bit + sign)

1 = 12Bit (left-justified)
Bit 2: Diagnose:

0 = release
1 = block
Bit 3:Channel:

0 = activate channel
1 = deactivate channel
Bit 4: Measurement mode:
0 = 2-wire
1 = 3-wire
Bit 5 to 7: reserved
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Attr. No. Attribute name Get/ Type Description

dec. (hex.) Set

136-143 Sensor parameter G/S ENUM Contains the sensor-specific parameter
(88h - 8Fh) data USINT data of the channels 1 to 8 of the analog

input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 136 contains the data for chan-
nel 1, attribute 143 for channel 8.
ENUM USINT:
Element:

0: PT100, -200...850 °C

1:PT100, -200...150 °C

2:NI1100, -60...250 °C

3:NI100, -60...150 °C

4:PT200, -200...850 °C

5: PT200, -200...150°C

6: PT500, -200...850 °C

7: PT500, -200...150 °C

8: PT1000, -200...850 °C

9: PT1000, -200...150 °C

10:NI1000, -60...250 °C

11:NI1000, -60...150 °C

12:resistance: 0...100 Q

13:resistance: 0...200 Q

14: resistance: 0...400 Q

15: resistance: 0...1000 Q2

16 to 255: reserved
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Analog Input THERMO Module Class (VSC111, 6Fh)

This Class contains all information and parameters for analog input modules for thermocouples.

Class Instance

NOTE

Please refer to paragraph
instances for VSC.

for the description of the class

Object Instance

122

Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
100 (64h) Max object attri- G USINT Contains the number of the last object
bute attribute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT
CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module ordernum- G A Contains the ident number of the module.
ber
105 (69h) Module order G SHORT Contains the name of the module, for
name STRING example,
"BL20-2AI-TC".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM Describes the module type: see attribute
USINT 107 (6Bh) on's.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Module registered G ENUM Contains the index numbers specified in
index USINT all the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input chan-
ported channels nels supported by this module Instance.
112-119 Produced data G INT Contains the data received by the analog
(70h - 77h) input module of channels No. 1 to No. 8.

Only those channels are supported that
are contained in attribute 111, "Number of
supported channels".

Attribute 112 contains the data for chan-
nel 1, attribute 119 for channel 8.
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Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
120-127 Diag data G BYTE Contains the diagnostic data of the chan-
(78h - 7Fh) nels 1 to 8 of the analog input module.

Only those channels are supported that
are defined in attribute 111, "Number of
supported channels".
Attribute 120 contains the data for chan-
nel 1, attribute 127 for channel 8.
BYTE diag:
Bit 0:

0=o0k

1 = measurement value range error
Bit 1:

0 =0k

1 =open circuit
Bit 2 to 7: reserved

128-135 Mode parameter G/S BYTE Contains the diagnostic data of the chan-
(80h - 87h) data nels 1 to 8 of the analog input module.
Only those channels are supported that
are defined in attribute 111, "Number of
supported channels". Attribute 128 con-
tains the data for channel 1, attribute 135
for channel 8.
BYTE mode:
Bit 0: Mains suppression
0 =50 Hz mains suppression
1 = 60 Hz mains suppression
Bit 1: value representation:
0 =Integer (15Bit + sign)
1 =12Bit (left-justified)
Bit 2: Diagnose:

0 = release
1 = block
Bit 3:Channel:

0 = activate channel
1 = deactivate channel
Bit 4 to 7: reserved
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Attr. No. Attribute name Get/ Type Description
dec. (hex.) Set
136-143 Sensor parameter G/S ENUM Contains the sensor-specific parameter
(88h - 8Fh) data USINT data of the channels 1 to 8 of the analog

input module. Only those channels are
supported that are defined in attribute
111, "Number of supported channels".
Attribute 136 contains the data for chan-
nel 1, attribute 143 for channel 8.
ENUM USINT:
Element:

0: Type K-270...1370 °C

1: Type B 100...1820 °C

2: Type E-270...1000 °C

3: Type J-210...1200 °C

4: Type N -270...1300 °C

5: Type R-50...1760 °C

6: Type S -50...1540 °C

7:Type T -270...400 °C

8: +/-50 mV

9: +/-100 mV

10: +/-500 mV

11:+/-1000 mV

12 to 255: reserved
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Counter1 Module Class (VSC112, 70h)

This Class contains all information and parameters concerning the counter module.
Object Instance

Two different operating modes can be selected for the counter module: counter mode and mea-
surement mode.

Different attributes are supported depending on the operating mode selected, meaning, with cer-
tain attributes the operating mode has to be defined. The operating mode is determined in attri-

bute 113.
Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example,
"BL20-1RS232".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
number ule firmware.
107 (6Bh) Module type ID G ENUM USINT  Describes the module type: see attribute
107 (6Bh) on's.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response-byte sequence
110 (6Eh) Module registered G ENUM USINT  Contains the index numbers specified in all
index the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input channels
ported channels supported by this module Instance.
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126

Attr. No.
dec. (hex.)

112 (70h)

Attribute name

Counter diag

Get/Set Type Description

G WORD Contains the diagnostic data of the counter

module. Bits 0 to 7 apply to the counter

mode (CNT); bits 8 to 15 the counter mode

(MSRM).
CNT:
BitO:
0 =o0k
1 = short-circuit/open circuit
Bit1:
0=o0k
1 = short-circuit in sensor power
supply 24V DC
Bit2:
0=o0k
1 = upper limit wrong
Bit3:
0 =ok
1 = lower limit wrong
Bit4:
0 =ok

1 =itis not permitted to invert the

level of the digital input when using

the latch retrigger function
Bit5:

0 =ok

1 = main count direction wrong
Bit6:

0 =ok

1 = counter operating mode wrong

Bit7:
0 = CNT Mode NOT active
1= CNT Mode active
MSRM:
Bit 8:
0=o0k
1 = short- circuit/open circuit
Bit9:
0=o0k
1 = short-circuit in sensor power
supply 24V DC
Bit10:
0=o0k
1 =sensor pulse wrong
Bit11:
0 =0k
1 = integration time wrong
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Attribute name Get/Set Type

Counter diag

Description

MSRM:

Bit12:
0 =0k
1 = upper limit wrong

Bit13:
0 =0k
1 = power limit wrong

Bit14:
0=o0k
1 = measurement operating mode
wrong

Bit15:
0 = measurement Mode NOT active
1 = measurement Mode active

ENUM USINT Defines the operating mode of the counter

module; hence, it must be written first. The
definition of the operating mode in this
attribute is the prerequisite for all further
Instances and attributes in this class.
Operating mode (basic mode):

0: CNT:

continuous count

1:CNT:

single-action count

2:CNT:

periodical count

3: MSRM:

frequency measurement

4: MSRM:

revolutions measurement

5: MSRM:

period duration measurement

6 to 255: reserved

CNT gate function

ENUM USINT The gate function defines the counter’s

reaction to the resetting of the internal
release.
Gate function:

0: CNT:

abort count procedure

1:CNT:

interrupt count procedure

2 to 255: reserved

Digital input DI

ENUM USINT Defines if the digital input of the module

will be inverted or not.
USINT digital input DI:
0:normal
l:inverted
2 to 255:reserved
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Attr. No.

dec. (hex.)

116 (74h)

Attribute name

Function DI

Get/Set Type

G/S

ENUM USINT

Description

Defines the function of the digital input.
Function DI

0:input

1: HW gate

2: CNT:

latch retrigger when edge positive

3:CNT:

synchronization when edge positive

4 to 255: reserved

117 (75h)

CNT synchroniza-
tion

G/S

ENUM USINT

Defines the kind of synchronization.
Synchronization:

0: CNT:

single-action

1: CNT:

periodical

2 to 255:reserved

118 (76h)

CNT main count
direction

G/S

ENUM USINT

Defines the main count direction:
0: CNT: none
1:CNT:up
2:CNT:down
3to 255:reserved

119 (77h)

Lower limit

G/S

DINT

Defines the lower limit of the module. The
modaule reacts according to its parameter-
ization on reaching or undershooting the
lower limit.

120 (78h)

Upper limit

G/S

DINT

Defines the upper limit of the module. The
module reacts according to its parameter-
ization on reaching or overshooting the
upper limit.

121 (79h)

MSRM integration

G/S

USINT

Defines the integration time.
Integration [*10 ms]

122 (7Ah)

CNT hysteresis

G/S

USINT

Defines the hysteresis, meaning the differ-
ential threshold value.
Hysteresis

123 (7Bh)

CNT pulse duration

G/S

USINT

Defines the pulse duration.
Pulse duration [¥2 ms]

124 (7Ch)

MSRM pulses per
revolution

G/S

UINT

Defines the number of pulses per revolu-
tion.
Pulses per revolution

125 (7Dh)

Fault value DO1

G/S

BOOL

Defines the substitute value of the digital
output DOT.

Fault value DO1:

FALSE:0 = off, OV

TRUE: 1 =on, 24V

128
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
126 (7Eh) Diagnostic DO1 G/S BOOL Defines if the diagnostic data of the DO1 are
transmitted to the gateway.
Diagnostic DO1:
FALSE: on

Diagnostic data of the DO1 are being
transmitted

TRUE: off

Diagnostic data of the DO1 are not being
transmitted

127 (7Fh) Function DO1 G/S ENUM Defines the function of the output DO1.
USINT Function DO1:
0: output
1: CNT:
on when count value > reference value
2:CNT:
on when count value < reference value
3:CNT:
pulse when count value = reference value
4: MSRM:
outside of limit
5: MSRM:
below lower limit
6: MSRM:
above upper limit
7 to 255:reserved

128 (80h) CNT function DO2 G/S ENUM USINT Defines the function of the output DO2.
This is not a physical output, meaning, the
value from this outputis read in the process
input image only.

Function DO2:
0: output
1: CNT: on when count value > reference
value
2:CNT:
on when count value < reference value
3:CNT:
pulse when count value = reference value
4 to 255:reserved

129 (81h) Signal evaluation G/S ENUM USINT  Defines the kind of signal evaluation.
Signal evaluation:
0: pulse and direction
1: rotary sensor: single
2: CNT: rotary sensor: double
3: CNT: rotary sensor: fourfold
4 to 255: reserved

130 (82h) Sensor/input filter G/S ENUM USINT  Defines the value of the input filter A.
(A) Sensor/input filter (A):
0:2.5 ms /200 kHz
1:25 ms /20 kHz
2 to 255:reserved

2020/09 129



Appendix

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
131 (83h) Sensor/input filter G/S ENUM USINT Defines the value of the input filter B.
(B) Sensor/input filter (B):

0:2.5 ms /200 kHz
1:25ms /20 kHz
2 to 255: reserved

132 (84h) Sensor/input filter G/S ENUM USINT Defines the value of the input filter DI.
(D) Sensor/input filter (DI):
0: 2.5 ms /200 kHz
1:25ms/ 20 kHz
2 to 255: reserved

133 (85h) Sensor (A) G/S ENUM USINT Defines the sensor mode.
ENUM USINT sensor (A):
0: normal
1:inverted
2 to 255: reserved

134 (86h) Directioninput B G/S BOOL States if the direction input B will be
inverted.
Direction input B:
FALSE: normal
TRUE: inverted

135 (87h) Group diagnostics G/S BOOL Defines if the group diagnostic will be
transmitted to the gateway or not.
Group diagnostic:
FALSE: release

TRUE: block
136 (88h) On I/0 connection G/S ENUM USINT Defines the behavior of the module in the
fault cased of an I/0 Connection Fault of the
gateway.

Behavior by I/0 Connection Fault (parame-
ter name of the counter: CPU/master STOP):
0: turn off DO1
1: proceed with operating mode
2: DO1 switch to Fault Value
3: DO1 hold last value
4 to 255:reserved
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RS232 Module Class (VSC114, 72h)

This Class contains all information and parameters for RS232 modules.

Class Instance

Object Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

2020/09

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-1RS232".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
number ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type: see attribute
107 (6Bh) on s.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response-byte sequence
110 (6Eh) Moduleregistered G ENUM USINT  Contains the index numbers specified in all
index the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input channels
ported channels supported by this module Instance.
112 (70h) RX byte count G USINT Number of the valid bytes (0 to 7) in this

data segment.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
113 (71h) RX count G USINT This valueis transferred together with every

data segment of the process input data.
The RX count values are sequential:
00->01->10->11->00...

(decimal: 0->1->2->3->0...)

Errorsin this sequence show the loss of data

segments.
114 (72h) TX count acknowl- G USINT This value is a copy of the value TX count. TX
edge count has been transmitted together with
the last data segment of the process output
data.

TX count acknowledge is an acknowledge
for the successful transmission of the data
segment with TRANSMIT count.

115 (73h) Status G BOOL 0 =The communication with the data ter-
minal equipment (DTE) is disturbed. A diag-
nostic message is generated if the parame-
ter "Diagnostics" is set to "0 = release". The
diagnostic data show the cause of the com-
munication disturbance. The user has to set
back this bit in the process output data by
using STATRES.

1 =The communication with the data ter-
minal equipment (DTE) is error free

116 (74h) Process diagnostics G BYTE Contains the diagnostic information: The
data diagnostic data are part of the process
input data, if ACTIVE MODE = 1 or "2bytes
ctrl/status header" is set.
Diagnostics messages:
Bit 0 to Bit 2: reserved
Bit 3:
0=o0k
1 ="parameter error";
The set parameter values are not sup-
ported.
Bit 4:
0=o0k
1 ="hardware failure":
The module has to be replaced, e.g.
EEPROM or UART may be defect.
Bit 5:
0=o0k
1 ="handshake error":
The DTE connected to the module does
not answer a XOFF or RTS handshake. This
may cause a overflow in the internal
receive-buffer.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
116 (74h) Process diagnostics G BYTE Bit 6:
data 0=o0k

1 ="frame error":

The module has to be parameterized to be
adapted to the data structure of the con-
nected DTE. A "frame error" occurs if the
parameterization (number of data bits,
stop bits, parity) is not correct.

Bit 7:

0=o0k

1 ="buffer overflow":

Overflow in the RX-buffer.

Bit 8 to Bit 15: reserved

117 (75h) RX data G ARRAY OF Defines the receive-data (0...7).
BYTE

118 (76h) RX data and release G ARRAY OF Defines the data received via RS232 (0...7) +
BYTE acknowledge for reception

119 (77h) TX BYTE count G/S USINT Number of the valid user data bytes in this

data segment. |

120 (78h) TX count G/S USINT This valueis transferred together with every
data segment.
The TX count values are sequential:
00->01->10->11->00...
(decimal: 0->1->2->3->0...)
Errorsin this sequence show the loss of data

segments.
121 (79h) RX countacknowl-  G/S USINT This value is a copy of RX count.
edge RX count has been transmitted together
with the last data segment of the process
input data.

RX count acknowledge is an acknowledge
for the successful transmission of the data
segment with RX count.

122 (7Ah) Status reset control  G/S BOOL STATRES:
This bit is set to reset the STAT bit in the pro-
cess input data.
With the change from 1 to 0 the status bit is
reset (from O to 1).
If this bit is 0, all changes in TRANSMIT BYTE
count, TRANSMIT count and RECEIVE count
acknowledge are ignored.
Flushing the transmit-/ receive-buffer with
Process control data (Attr. 123)
is possible.
If this bit is 1 or with the change from0to 1,
the flushing of the transmit-/ receive-buffer
with Process control data (Attr. 123)
is not possible.

123 (7Bh) Process control data G/S BYTE Bit 0 = transmit-buffer flush,
Bit 1 = receive-buffer flush
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
124 (7Ch) TX data G/S ARRAY OF Defines the transmit-data (0...7)
BYTE
125 (7Dh) TX dataand release S ARRAY OF Defines the data to be transmitted via
BYTE RS232 (0...7) + transmission is released/

charged immediately

126 (7Eh) reserved

127 (7Fh) Diagnostics G WORD Contains the diagnostic messages (low

byte):

Diagnostics messages:
Bit 0 to Bit 2: reserved
Bit 3:
0=o0k
1 ="parameter error":
The set parameter values are not sup-
ported.
Bit 4:
0=o0k
1 ="hardware failure":
The module has to be replaced, e.g.
EEPROM or UART may be defect.
Bit 5:
0=o0k
1 ="handshake error":
The DTE connected to the module does
not answer a XOFF or RTS handshake. This
may cause a overflow in the internal
receive-buffer.
Bit 6:
0=o0k
1 ="frame error":
The module has to be parameterized to be
adapted to the data structure of the con-
nected DTE. A "frame error" occurs if the
parameterization (number of data bits,
stop bits, parity) is not correct.
Bit 7:
0=o0k
1 ="buffer overflow":
Overflow in the RX-buffer.
High byte: reserved

128 (80h) Active mode G/S BOOL 0 = "1byte ctrl/status header": The diagnos-
tic data are not part of the process input
data, 7 bytes of user data are available.

1 ="2byte ctrl/status header": The diagnos-
tic data are part of the process input data, 6
bytes of user data are available.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)

129 (81h) Bit rate G/S ENUM USINT  Used to set the bit rate for the gateway:
0= reserved
1 =300 bps
2 =600 bps
3=1200 bps
4 =2400 bps
5=4800 bps
6 =9600 bps
7 = 14400 bps
8 =19200 bps
9 =28800 bps
10 = 38400 bps
11 = 157600 bps
12=115200 bps

15 = reserved)

130 (82h) Disable diagnostics  G/S BOOL 0 ="released":
The diagnostic function is activated.
1 ="blocked":
The diagnostic function is deactivated.
131 (83h) Flow control G/S ENUM USINT 0 = "off": data flow control is deactivated
1 =XON/XOFF

Software-handshake is activated

2 =RTS/CTS
Hardware-handshake is activated
3:reserved

132 (84h) Data width G/S ENUM USINT 0="7 bits"
1 ="8 bits"

133 (85h) Parity G/S ENUM USINT 0="none"
1 = Iloddll

The number of the bits set to 1 is odd (incl.
data and parity bit).

2 ="even"

The number of the bits setto 1 is even (incl.
data and parity bit).

134 (86h) Stop G/S ENUM USINT  Number of the stop bits.
0="1bit"
1="2bits"

135 (87h) XON character G/S USINT XON character

This sign is used to start the data transfer to
the data terminal equipment (DTE) with the
activation of the software handshake.
0-255

default: 17/ 11h
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dec. (hex.)

136 (88h) XOFF character G/S USINT XOFF character
This sign is used to stop the data transfer to
the data terminal equipment (DTE) with the
activation of the software handshake.
(0-255)
default: 19/ 13h
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RS485/422 Module Class (VSC115, 73h)

This Class contains all information and parameters for RS485/422 modules.

Class Instance

ﬂ NOTE
Please refer to paragraph

class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example,
"BL20-1RS485/422".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
number ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type: see attribute
107 (6Bh) ons.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response-byte sequence
110 (6Eh) Module registered G ENUM USINT Contains the index numbers specified in all
index the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input channels
ported channels supported by this module Instance.
112 (70h) RX byte count G USINT Number of the valid bytes (0 to 7) in this

data segment.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
113 (71h) RX count G USINT This valueis transferred together with every

data segment of the process input data.
The RX count values are sequential:
00->01->10->11->00...

(decimal: 0->1->2->3->0...)

Errorsin this sequence show the loss of data

segments.
114 (72h) TX count acknowl- G USINT This value is a copy of the value TX count. TX
edge count has been transmitted together with
the last data segment of the process output
data.

TX count acknowledge is an acknowledge
for the successful transmission of the data
segment with TRANSMIT count.

115 (73h) Status G BOOL 0 =The communication with the data ter-
minal equipment (DTE) is disturbed. A diag-
nostic message is generated if the parame-
ter "Diagnostics" is set to "0 = release". The
diagnostic data show the cause of the com-
munication disturbance. The user has to set
back this bit in the process output data by
using STATRES.

1 =The communication with the data ter-
minal equipment (DTE) is error free,

116 (74h) Process diagnostics G BYTE Contains the diagnostic information: The
data diagnostic data are part of the process
input data, if ACTIVE MODE = 1 or "2bytes
ctrl/status header" is set.
Diagnostics messages:
Bit 0 to Bit 2: reserved
Bit 3:
0=o0k
1 ="parameter error";
The set parameter values are not sup-
ported.
Bit 4:
0=o0k
1 ="hardware failure":
The module has to be replaced, e.g.
EEPROM or UART may be defect.

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



Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
116 (74h) Process diagnostics G BYTE Bit 5:
data 0=o0k

1 ="handshake error":

The DTE connected to the module does
not answer a XOFF or RTS handshake. This
may cause a overflow in the internal
receive-buffer.

Bit 6:

0=o0k

1 ="frame error":

The module has to be parameterized to be
adapted to the data structure of the con-
nected DTE. A "frame error" occurs if the
parameterization (number of data bits,
stop bits, parity) is not correct.

Bit 7:

0=o0k

1 ="buffer overflow":

Overflow in the RX-buffer.

Bit 8 to Bit 15: reserved

117 (75h) RX data G ARRAY OF Defines the receive-data (0...7).
BYTE

118 (76h) RX dataandrelease G ARRAY OF Defines the data received via RS485/422
BYTE (0..7) + acknowledge for reception

119 (77h) TX byte count G/S USINT Number of the valid user data bytes in this

data segment. |

120 (78h) TX count G/S USINT This valueis transferred together with every
data segment.
The TX count values are sequential:
00->01->10->11->00...
(decimal: 0->1->2->3->0...)
Errorsin this sequence show the loss of data

segments.
121 (79h) RX count acknowl- G/S USINT This value is a copy of RX count.
edge RX count has been transmitted together
with the last data segment of the process
input data.

RX count acknowledge is an acknowledge
for the successful transmission of the data
segment with RX count.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
122 (7Ah) Status reset control  G/S BOOL STATRES:

This bit is set to reset the STAT bit in the pro-
cess input data.

With the change from 1 to 0 the status bit is
reset

(from 0to 1).

If this bit is 0, all changes in TRANSMIT BYTE
count, TRANSMIT count and RECEIVE count
acknowledge are ignored.

Flushing the transmit-/ receive-buffer with

Process control data (Attr. 123)

is possible.

If this bit is 1 or with the change from0to 1,
the flushing of the transmit-/ receive-buffer
with Process control data (Attr. 123)

is not possible.

123 (7Bh) Process control data G/S BYTE Bit 0 = transmit-buffer flush,
Bit 1 = receive-buffer flush
124 (7Ch) TX data G/S ARRAY OF Defines the transmit-data (0...7)
BYTE
125 (7Dh) TX dataandrelease S ARRAY OF Defines the data to be transmitted via
BYTE RS485/422 (0...7) + transmission is released/

charged immediately

126 (7Eh) reserved

127 (7Fh) Diagnostics G WORD Contains the diagnostic messages (low

byte):

Diagnostics messages:
Bit 0 to Bit 2: reserved
Bit 3:
0=o0k
1 ="parameter error":
The set parameter values are not sup-
ported.
Bit 4:
0=o0k
1 ="hardware failure™:
The module has to be replaced, e.g.
EEPROM or UART may be defect.
Bit 5:
0=o0k
1 ="handshake error":
The DTE connected to the module does
not answer a XOFF or RTS handshake. This
may cause a overflow in the internal
receive-buffer.
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Attr. No.
dec. (hex.)

127 (7Fh)

Attribute name

Diagnostics

Get/Set Type

WORD

Description

Bit 6:

0=o0k

1 ="frame error":

The module has to be parameterized to be
adapted to the data structure of the con-
nected DTE. A "frame error" occurs if the
parameterization (number of data bits,
stop bits, parity) is not correct.

Bit 7:

0=o0k

1 ="buffer overflow":

Overflow in the RX-buffer.

High byte: reserved

128 (80h)

Active mode

G/S

BOOL

0 ="1byte ctrl/status header": The diagnos-
tic data are not part of the process input
data, 7 bytes of user data are available.

1 ="2byte ctrl/status header": The diagnos-
tic data are part of the process input data, 6
bytes of user data are available.

129 (81h)

Bit rate

G/S

ENUM USINT

Used to set the bit rate for the gateway:
0 =reserved,
1=300 bps

2 =600 bps
3=1200 bps

4 =2400 bps
5=4800 bps

6 =9600 bps

7 = 14400 bps
8=19200 bps

9 =28800 bps
10 = 38400 bps
11 =157600 bps
12=115200 bps

15 = reserved)

130 (82h)

Disable
diagnostics

G/S

BOOL

0 ="released™
The diagnostic function is activated.

1 ="blocked":
The diagnostic function is deactivated.

131 (83h)

Flow control

G/S

ENUM USINT

0 = "off": data flow control is deactivated

1 = XON/XOFF
Software-handshake is activated

2 =RTS/CTS
Hardware-handshake is activated
3 =reserved

132 (84h)

Data width

G/S

ENUM USINT

0="7 bits"
1="8 bits"
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
133 (85h) Parity G/S ENUM USINT 0= "none"
1 = lloddll

The number of the bits set to 1 is odd (incl.
data and parity bit).

2 ="even"

The number of the bits setto 1 is even (incl.
data and parity bit).

134 (86h) Stop G/S ENUM USINT  Number of the stop bits.
0="1bit"
1="2bits"

135 (87h) XON character G/S USINT XON character

This sign is used to start the data transfer to
the data terminal equipment (DTE) with the
activation of the software handshake.
0-255

default: 17/ 11h

136 (88h) XOFF character G/S USINT XOFF character
This sign is used to stop the data transfer to
the data terminal equipment (DTE) with the
activation of the software handshake.
(0-255)
default: 19/ 13h

137 (89h) RSxxx mode G/S ENUM 0 ="RS422"
USINT Parameterization as 422
1 ="RS485"

Parameterization as 485
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SSIModule Class (VSC116, 74h)

This Class contains all information and parameters for SSI- modules.

Class Instance

Object Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example,
"BL20-1SSI".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
number ule firmware.
107 (6Bh) Module type ID G ENUM USINT  Describes the module type: see attribute
107 (6Bh) on's.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response-byte sequence
110 (6Eh) Module registered G ENUM USINT Contains the index numbers specified in all
index the module lists.
111 (6Fh) Number of sup- G USINT States the number of analog input channels

ported channels

supported by this module Instance.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Diagnostics and sta- G WORD Bit O:
tus 0 = No enabled status signal is active
(SSI_STSx = 0).

1 ="group diagnostics"
At least one enabled status signal is active
(SSI_STSx =1).

Bit 1:
0 =SSl encoder signal present.
1="SSl error/open circuit" SSl encoder sig-
nal faulty. (e.g. due to a cable break).

Bit 2:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) < (REG_UPPER_LIMIT)
1 ="error POS > UPPER LIMIT" A compari-
son of the register contents has produced
the following result: (REG_SSI_POS) >
(REG_UPPER_LIMIT)

Bit 3:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) > (REG_LOWER_LIMIT)
1 ="error POS < LOWER LIMIT" A compari-
son of the register contents has produced
the following result: (REG_SSI_PQS) <
(REG_LOWER_LIMIT)

Bit 4:
0 =The parameter set of the module has
been accepted.
1 ="parameterization error"
Operation of the module is not possible
with the present parameter set.

Bit 5 to 6: reserved

Bit 7:
0 =The SSl encoder is read cyclically.
1 ="SSI communication suspended" Com-
munication with the SSI encoder is
stopped as STOP = 1 (process output) or
ERR_PARA =1.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Diagnostics and sta- G WORD Bit 8:
tus 0 = A comparison of the register contents

has produced the following result:
(REG_SSI_POS) # (REG_CMP1)

1 ="CMP1 register value matches POS" A
comparison of the register contents has
produced the following result:

(REG_ SSI_POS) = (REG_CMP1)

Bit 9:
0=Default status, i.e. the register contents
have not yet matched (REG_SSI_POS) =
(REG_CMP1) since the last reset.
1="CMP1 flag set" The contents of the reg-
isters match: (REG_SSI_POS) = (REG_C-
MP1). This marker must be reset with bit 9
of the "Control" attribute.

Bit 10:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) < (REG_CMPT)
1="POS > CMP1 register value" A com-
parison of the register contents has pro-
duced the following result: (REG_SSI_POS)
> (REG_CMP1)

Bit 11:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) # (REG_CMP2)
1 ="CMP2 register value matches POS"
A comparison of the register contents has
produced the following result: (REG_SSI_-
POS) = (REG_CMP29

Bit 12:
0= Default status, i.e. theregister contents
have not yet matched (REG_SSI_POS) =
(REG_CMP2) since the last reset.
1="CMP2 flag set" The contents of the
registers match: (REG_SSI_POS) = (REG_C-
MP2). This marker must be reset with bit 12
of the "Control" attribute.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Diagnostics and sta- G WORD Bit 13:
tus 0 = A comparison of the register contents

has produced the following result:
(REG_SSI_POS) < (REG_CMP2)

1="POS > CMP2 register value". A com-
parison of the register contents has pro-
duced the following result: (REG_SSI_POS)
> (REG_CMP2)

Bit 14:
0 =The SSl encoder values are incre-
mented or the values are constant.
1 ="counting downwards" The SSI
encoder values are decremented.

Bit 15:
0 =The SSl encoder values are decre-
mented or the values are constant.
1 ="counting upwards" The SSl encoder
values are incremented.

113 Result write opera- G Bit 0 to 5: reserved
(71h) tion
Bit 6:

0 = No modification of the data in the reg-
ister bank by process output, i.e. WRITE
OPERATION = 0. A write job would be
accepted with the next telegram of pro-
cess output data. (handshake for data
transmission to the register.)
1 ="control register write acknowledged"
A modification of the register contents by
a process output was initiated, i.e.
WRITE OPERATION = 1. A write job would
not be accepted with the next telegram of
process output data.

113 (71h) Result write opera- G Bit 7:
tion 0 =The writing of user data for process

output to the register addressed with
"Address write register" in the process out-
put data could not be executed.
1 ="control register write accepted" The
writing of user data for process output to
the register addressed with "Address write
register" in the process output data could
be executed successfully.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
114 (72h) Result read opera- G BYTE Bit O to 6: reserved
tion
Bit 7:

0 = The reading of the register stated in
"Address read register" was accepted and
executed. The content of the register is
located in "Value read register".

1 ="register read operation aborted"

The reading of the register stated in
"Address read register" was not accepted.
"Value read register" is zero.

115 (73h) Address read regis- G UINT Address of the input register with contents
ter stated in "Value read register" when "Result
read operation" =0.

116 (74h) Valueread register G DWORD Content of the register to be read if "Result
read operation" =0.
If "Result read operation" =1,
"Value read register" = 0.

117 (75h) Control G/S WORD Bit 0 to 6: reserved

Bit 7:
0 =Request to read the SSI encoder cycli-
cally
1 ="suspend communication requested"
Request to interrupt communication with
the encoder

Bit 8:
0 = Default status, i.e. the data bits 8 to 10
of the "Diagnostics and status" attribute
always have the value 0, irrespective of the
actual SSl encoder value.
1 ="compare/flag CMP1 active" Compari-
son active, i.e. the data bits 8 to 10 of the
"Diagnostics and status" attribute always
have a value based on the result of the
comparison with the actual SSI encoder
value.

Bit 9:
0 = Default status, i.e. reset of Bit 9 of the
"Diagnostics and status" attribute not
active.
1 ="clear CMP1 flag" Reset of bit 9 of the
"Diagnostics and status" attribute active.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
117 (75h) Control G/S WORD Bit 10: reserved
Bit 11:

0 = Default status, i.e. the data bits 11 to 13
of the "Diagnostics and status" attribute
always have the value 0, irrespective of the
actual SSl encoder value.

1 ="compare/flag CMP2 active" Compari-
son active, i.e. the data bits 11 to 13 of the
"Diagnostics and status" attribute always
have a value based on the result of the com-
parison with the actual SSl encoder value.

Bit 12:

0 = Default status, i.e. no reset of Bit 12 of
the "Diagnostics and status" attribute
active.

1 ="clear CMP2 flag" Reset of bit 12 of the
"Diagnostics and status” attribute active.

Bit 13 to 15: reserved

118 (76h) Address read regis-  G/S UINT Address of the register with contents stated
ter in "Value read register" when "Result read
operation"7 =0.

119 (77h) Address write regis-  G/S UINT Address of the register to be written with
ter "Value write register".
120 (78h) Value write register  G/S DWORD Value to be written to the register with the

address stated at "Address write register".

121 (79h) Write operation G/S BOOL 0 = Default status, i.e. there is no request to
overwrite the content of the register
address stated at "Address write register"
with "Value write register". Bit 6 of the
"Result write operation" attribute is reset
(=0) if necessary.

1 = Request to overwrite the content of the
register at the address "Address write regis-
ter" with "Value write register".

122 (7Ah) Write register and S STRUCTOF  The structure contains both parts:
execute UINT Address of the register to be written.
DWORD Value to be written.

The write operation is executed without
checking whether a write job is already
present.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
123 (7Bh) Diagnostics G WORD Bit O:
0 = No enabled status signal is active
(SSI_STSx = 0).

1 ="group diagnostics"
At least one enabled status signal is active
(SSI_STSx =1).

Bit 1:

0 =SSl encoder signal present.
1="SSl error/open circuit" SS| encoder sig-
nal faulty. (e.g. due to a cable break).

Bit 2:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) < (REG_UPPER_LIMIT)
1 ="error POS > UPPER LIMIT" A compari-
son of the register contents has produced
the following result: (REG_SSI_POS) >
(REG_UPPER_LIMIT)

Bit 3:
0 = A comparison of the register contents
has produced the following result:
(REG_SSI_POS) > (REG_LOWER_LIMIT)
1="error POS < LOWER LIMIT" A compari-
son of the register contents has produced
the following result: (REG_SSI_POS) <
(REG_LOWER_LIMIT)

Bit 4:
0 =The parameter set of the module has
been accepted.
1 = "parameterization error" Operation of
the modaule is not possible with the pres-
ent parameter set.

Bit 5 to 15: reserved

124 (7Ch) Check mode G/S WORD Bit 0 to 4: reserved

Bit 5:

0 = ZERO test of data cable.

1 ="disable SSI error detection"

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

Bit 6 to 15: reserved

125 (7Dh) Invalid bits LSB G/S USINT Number ofinvalid bits on the LSB side of the
position value supplied by the SSl encoder.
The meaningful word width of the position
value transferred to the module bus master
is as follows: FRAME LENGTH - INVALID BITS
MSB -

INVALID BITS LSB.

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

(Default 0 Bit = Ohex). INVALID BITS MSB +
INVALID BITS LSB must always be less than
FRAME LENGTH.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
126 (7Eh) Bit rate ENUM 0="1 Mbps"
USINT 1="500 kbps"
2="250kbps"
3="100 kbps"
4="125kbps"
5="83 kbps"
6 ="71 kbps"
7 ="62.5 kbps"
8to 15:reserved
128 (80h) Frame length G/S USINT Number of bits of the SS| data frame. FRAME
LENGTH must always be greater than
INVALID_BITS. A
Default: 25 = 19hex
129 (81h) Kind of coding SSI G/S BOOL 0 ="Binary code"
1 ="GRAY code"
130(82h) Invalid G/S USINT Number of invalid bits on the MSB side of
bits MSB the position value supplied by the SSI

encoder. The meaningful word width of the
position value transferred to the module
bus master is as follows:

FRAME LENGTH -

INVALID BITS MSB -

INVALID BITS LSB.

The invalid bits on the MSB side are zeroed
by masking the position value. |

NVALID BITS MSB

+ INVALID BITS LSB must always be less
than FRAME LENGTH.

Default: 0 = Ohex
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Digital Versatile Module Class (VSC117, 75h)

This class contains all information and parameters for digital versatile modules.

NOTICE

1]

of this parameter.

Class Instance

In this class, chosen parameter options can only be deactivated by activating another option

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slot num- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-4DO-0.5A-P".
106 (6Ah) Module G USINT Contains the revision number of the mod-
revision ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type: see attribute
107 (6Bh) ons.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Module registered G ENUM USINT  Contains the index numbers specified in all
index the module lists.
111 (6Fh) Module output G USINT Contains the number of input channels

channel count

supported by the module.

151



Appendix

152

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Module input chan- G USINT Contains the number of output channels
nel count supported by the module.
Input data

113 (71h) Module input_1 G DWORD Input data of the module (according to
channels).

114 (72h) Module input_2 G DWORD Input data of the module (according to
channels).

Output data

115 (73h) Module output_1 G DWORD Output data of the module (according to
channels).

116 (74h) Module output _2 G DWORD Output data of the module (according to
channels).

Diagnosis data

117 (75h) Open circuiterror_1 G DWORD This attribute contains diagnosis informa-
tion about open circuit errors (according to
channels).

118 (76h) Open circuiterror_ 2 G DWORD This attribute contains diagnosis informa-
tion about open circuit errors (according to
channels).

119 (77h) Short circuit output G DWORD This attribute contains diagnosis informa-

error_1 tion about output short-circuits (according
to channels).

120 (78h) Short circuit output G DWORD This attribute contains diagnosis informa-

error_2 tion about output short-circuits (according
to channels).

121 (79h) Short circuit sensor G DWORD This attribute contains diagnosis informa-

error_1 tion about sensor short-circuits (according
to channels).

122 (7Ah) Short circuitsensor G DWORD This attribute contains diagnosis informa-

error_2 tion about sensor short-circuits (according
to channels).

123 (7Bh) Cable error_1 G DWORD This attribute contains diagnosis informa-
tion about a wire break (channel 1 to 32).

124 (7Ch) Cable error_2 G DWORD This attribute contains diagnosis informa-
tion about a wire break (channel 33 to 64).

Parameter data
125 (7Dh) Open circuitmoni-  G/S DWORD Enables the wire break detection mode
toring mode_1 (channel 1 to 32).
126 (7Eh) Open circuitmoni-  G/S DWORD Enables the wire break detection (channel
toring mode_12 33 to 64).
127 (7Fh) Invertinputdata_1 G/S DWORD The input signal is inverted (channel 1 to

32).
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
128 (80h) Invertinputdata_2 G/S DWORD The input signal is inverted (channel 33 to
64).
129 (81h) Invertoutputdata_1 G/S DWORD The output signal is inverted (channel 1 to
32).
130 (81h) Invertoutputdata_2 G/S DWORD The output signal is inverted (channel 33 to
64).
131 (82h) reserved - - -
132 (83h) reserved - - -
133 (84h) Auto recovery out-  G/S DWORD The outputs switch on automatically after
put_1 an overload.
134 (85h) Auto recovery out-  G/S DWORD The outputs switch on automatically after
put_2 an overload.
135 (86h) reserved - - -
136 (87h) reserved - - -
137 (88h) Retriggered recov-  G/S DWORD The outputs (channel 1 to 32) have to be
ery output_1 retriggered in case of an overload.
138 (89h) Retriggered recov-  G/S DWORD The outputs (channel 33 to 64) have to be
ery output_2 retriggered in case of an overload.
139 (8Ah) Enable high side G/S DWORD Enables the high side output driver of chan-
output driver_1 nels (channel 1 to 32).
140 (8Bh) Enable high side G/S DWORD Enables the high side output driver of chan-
output driver_2 nels (channel 33 to 64).
141 (8Ch) Enable low side out- G/S DWORD Enables the low side output driver of chan-
put driver_1 nels (channel 1 to 32).
142 (8Dh) Enable low side out- G/S DWORD Enables the low side output driver of chan-
put driver_2 nels (channel 33 to 64).
143 (8Eh) Filter 2500 ps chan-  G/S DWORD Enables the input filter of the channel
nel 1 (channel 1 to 32).
144 (8Fh) Filter 2500 ps chan-  G/S DWORD Enables the input filter of the channel
nel 2 (channel 33 to 64).
145 (90h) Fault value G/S DWORD Activates the fault value for the channel
(channel 1 to 32).
146 (91h) Fault value G/S DWORD Activates the fault value for the channel
(channel 33 to 64).
147 (92h) Block G/S DWORD Channel specific diagnostic information is
Diagnostics blocked (channel 1 to 32).
148 (93h) Block G/S DWORD Channel specific diagnostic information is
Diagnostics blocked (channel 33 to 64).
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Analog Versatile Module Class (VSC118, 76h)

This class contains all information and parameters for analog versatile modules.

NOTICE

In this class, chosen parameter options can only be deactivated by activating another
option of this parameter.

i1}

Class Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

Object Instance

154

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slotnum- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-4DO-0.5A-P".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type: see attribute
107 (6Bh) ons.
108 (6Ch) Module command G/S ARRAY The control interface of the BL20 module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the BL20 module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Module registered G ENUM USINT Contains the index numbers specified in all
index the module lists.
111 (6Fh) Module input chan- G USINT Contains the number of input channels

nel count

supported by the module.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Module output G USINT Contains the number of output channels
channel count supported by the module.
Input data
113 (71h) Module input 1 G UINT Input data of the module (according to
to to channels).
128 (80h) Module input 16
Output data
129 (81h) Module output_1 G DWORD Output data of the module (according to
to to channels).
144 (8Fh) Module output_16
Diagnosis data
145 (90h) Range error G WORD Indicates an over- or undercurrent of 1 % of
the set current/voltage range; whereby,
undercurrents can only be recognized with
those modules that have aset currentrange
of 4to 20 mA.
146 (91h) Open circuit error G WORD Indicates an open circuit in the signal line
for the operating mode
147 (92h) Short circuit error G WORD
148 (93h) reserved - - -
Parameter data
149 (94h) Channel 1 G/S UINT Activates or deactivates the corresponding
to to channel.
164 (A4h) Channel 16
165 (A5h) Operating mode G/S ENUM Sets the operating mode for the channel
to channel 1 0 = deactivate channel
180 (B4h) to 1=-10V..+10V
Operating mode 2=0V..+10V
channel 16 3=0mA..20mA
4=4mA..20 mA
181 (B5h) Value representa- G/S ENUM Sets the value representation for the chan-
to tion channel 1 nels:
196 (C4h) to 0 = default
Value 1 =16bit integer
representation 2 = 12bit left justified + diagnostics.
channel 16
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SWIRE Module Class (VSC121, 79h)

This class contains all the parameters and information for the BL20-E-SWIRE module.

@ NOTICE
In this class, chosen parameter options can only be deactivated by activating another
option of this parameter.

Class Instance

ﬂ NOTE
Please refer to paragraph

class instances for VSC.

for the description of the

Object Instance

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 =module is plugged
102 (66h) Terminal slot num- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-4DO-0.5A-P".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type:
see attribute 107 (6Bh) on's.
108 (6Ch) Module command G/S ARRAY The control interface of the module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the module.
interface ARRAY OF:
BYTE: Response byte sequence
110 (6Eh) Module G ENUM USINT Contains the index numbers specified in all
registered Index the module lists.
111 (6Fh) Number of sup- G USINT Shows the number of input channels sup-
ported input ported by this
channels module instance.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
112 (70h) Number of sup- G USINT Shows the number of output channels sup-
ported output ported by this
channels module instance.
SWIRE data
113 (71h) Input1_DWORD G DWORD Contains the first 4 bytes of the process
input data.
114 (72h) Input2_DWORD G DWORD Contains the last 4 bytes of the process
input data
115 (73h) Output1_DWORD G DWORD Contains the first 4 bytes of the process out-
put data.
116 (74h) Output2_DWORD G DWORD Contains the last 4 bytes of the process out-
put data
117 (75h) Diag G WORD One bit per SWIRE slave shows if diagnos-
common error tics messages are present or not

Slave 1 belongs to bit 0,

slave 2 to bit 1 etc.

0: o.k.

1: One/several diagnostics messages pres-
ent

118 (76h) Diag config error G WORD One bit per SWIRE slave shows the configu-
ration state of the slave:
Slave 1 belongs to bit 0,
slave 2 to bit 1 etc.
0: The bus is in data exchange mode
1: The configuration was not accepted, the
bus does not
switch to data exchange mode. (LED SW

flashing)
119 (77h) Diag communica- G WORD One bit per SWIRE slave shows possible
tion error communication errors.

Slave 1 belongs to bit 0,

slave 2 to bit 1 etc.

0: 0.k

1: Acommunication error is present, such as
aslaveis no

longer reached, its internal time-out has
elapsed or communication is faulty. The
master cannot carry out data

exchange with at least one slave.

120 (78h) Diag PKZ error G WORD One bit per SWIRE slave shows if the PKZ
has tripped or not:
Slave 1 belongs to bit 0,
slave 2 to bit 1 etc.
0: No PKZ has tripped or diagnostics func-
tion has been
deactivated via the parameter setting.
1: At least one PKZ has tripped.
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
121 (79h) Param common G/S Byte Bit 0: reserved

operation modes
Bit 1 = Automatic SWIRE configuration:

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

1: The physically present configuration is
automatically

accepted as the ACTUAL configuration and
then compared with the SET configuration.

121 (79h) Param common G/S Byte Bit 2 = PLC configuration check
operation modes 0: Configuration check based on device ID.
Only SWIRE slaves with a device ID com-
pletely matching the set configuration are
accepted on the bus
1: All slaves are mapped in 4Bit INPUT / 4Bit
OUTPUT without checking the device ID.

121 (79h) Param. common G/S Byte Bit 3 = Configuration check

operation modes 0: No data exchange with a slave with an
incomplete / incorrect configuration.
1: The bus also goes into operation with the
correctly configured slaves even if the con-
figuration is incomplete. This means in posi-
tion oriented addressing: All slaves
detected by the daisy chain configuration
with a position that matches the set config-
uration are started up. Slaves that do not
match the set configuration are inactive.

Bit 4 to bit 6: reserved
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
122 (7Ah) Param. error report  G/S BYTE Bit 0 = Slave error field
control 0: Single diagnostics is activated

1: Single diagnostics is not activated

Bit 1 = Group error - Slave error
0: Group diagnostics is activated
1: Group diagnostics is not activated

Bit 2 = PKZ error field
0: Single diagnostics is activated
1: Single diagnostics is not activated

Bit 3 = Group error - PKZ error
0: Group diagnostics is activated
1: Group diagnostics is not activated

Bit 4 = Configuration error field
0: Single diagnostics is activated
1: Single diagnostics is not activated

Bit 5 = Group error - Configuration error
0: Group diagnostics is activated
1: Group diagnostics is not activated

Bit 6 = Error message - UAUX

0: Error message UAUXERR activated

1: Error message UAUXERR not activated
Bit 7: reserved

124 (7Ch) Lifeguarding time G/S USINT 02, FFpex
Default: 64, .,
Disconnect: FF, .,
Setting of lifeguarding time, time-out time
up to automatic reset of the slaves in the
event of communication failure. (n x 10 ms)
(Default 1s)

125 (7Dh) Process data slave G/S WORD Input bit communication error, slave x
diag 0: Slave diagnostics message from Byte 1/
Bit 7 is accepted in the feedback interface as
Bit4

1: Slave diagnostics message from Byte 1/
Bit 7 isaccepted in the feedback interface as

Bit4
126 (7Eh), reserved
127 (7Fh)
128 (7Eh) - Param. SWIRE type  G/S BYTE Bit 0 to bit 3 =
143 (8Fh) ident slave 1 Variant ID
- FFiex = No slave
Param. SWIRE type 20, = SWIRE-DIL-MTD

ident slave 16
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RFID-S Module Class (VSC124, 7Ch)

This class contains all information and parameters for the modules BL20-2RFID-S.

NOTICE

In this class, chosen parameter options can only be deactivated by activating another
option of this parameter.

i1}

Class Instance

NOTE

Please refer to paragraph
class instances for VSC.

for the description of the

Object Instance

NOTE

The object instances of VSC 124 represent the individual RFID-S channels, not the com-
plete modules!

160

Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
100 (64h) Max object attribute G USINT Contains the number of the last object attri-
bute to be implemented.
101 (65h) Module present G BOOL 0 = module missing, base module without
electronic module.
1 = electronics module is plugged
102 (66h) Terminal slot num- G USINT The slot number of the base module
ber belonging to the module (base module to
the right of the gateway = No. 1).
Corresponds to the respective Instance
Number within the TERMINAL SLOT CLASS.
103 (67h) Module ID G DWORD Contains the module ID.
104 (68h) Module order num- G UDINT Contains the ident number of the module.
ber
105 (69h) Module order name G SHORT Contains the name of the module, for
STRING example, "BL20-2RFID-S".
106 (6Ah) Module revision G USINT Contains the revision number of the mod-
ule firmware.
107 (6Bh) Module type ID G ENUM USINT Describes the module type:
see attribute 107 (6Bh) ons.
108 (6Ch) Module command G/S ARRAY The control interface of the module.
interface ARRAY OF:
BYTE: Control byte sequence
109 (6Dh) Module response G ARRAY Response interface of the module.

interface

ARRAY OF:
BYTE: Response byte sequence
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Attr. No. Attribute name Get/Set Type Description
dec. (hex.)
110 (6Eh) Diag size G UINT Indicates the number of diagnostic bits of
the module.
111 (6Fh) Diag G WORD Contains the diagnostic information of the
module.
WORD:

Bit for bit assignment according to module
specification.

112 (70h) Module registered G ENUM USINT Contains the index numbers specified in all
index the module lists.
113 (71h) Module outputdata G ARRY OF Process data output information.
BYTE
114 (72h) Moduleinputdata G ARRY OF Process data input information.
BYTE
115 (73h) Bypass timechannel G/S WORD Bypass time in ms
1
116 (74h) Bypass timechannel G/S WORD Bypass time in ms
2

For further information concerning the RFID communication interfaces see the special
RFID documentation which can be downloaded from www.turck.com.

2020/09 161



Appendix

11.2  Nominal Current Consumption and Power Loss

Nominal current consumption of the BL20 modules from supply terminal I

Modules Power supply Nominal current consumption
Gateway -
BL20-BR-24VDC-D 10A
BL20-PF-24VDC-D 10A
BL20-PF-120/230VAC-D 10A
BL20-2DI-24VDC-P < 20mA
BL20-2DI-24VDC-N < 20mA
BL20-2DI-120/230VAC <20mA
BL20-4DI-24VDC-P < 40 mA
BL20-4DI-24VDC-N < 40 mA
BL20-16DI-24VDC-P < 40mA
BL20-32DI-24VDC-P < 30mA
BL20-1AI-1(0/4...20MA) < 50mA
BL20-2Al-1(0/4...20MA) <12mA
BL20-1AI-U(-10/0...+10VDC) < 50mA
BL20-2AI-U(-10/0...+10VDC) <12mA
BL20-2AI-PT/NI-2/3 <30mA
BL20-2AI-THERMO-PI <30mA
BL20-2D0O-24VDC-0.5A-P 20 mA (when load current = 0)
BL20-2D0O-24VDC-0.5A-N 20 mA (when load current = 0)
BL20-2D0O-24VDC-2A-P < 50 mA (when load current = 0)
BL20-4D0O-24VDC-0.5A-P < 25 mA (when load current = 0)
BL20-16D0O-24VDC-0.5A-P <30mA
BL20-2D0O-120/230VAC-0.5A <20 mA (when load current = 0)
BL20-1AO-1(0/4...20MA) < 50 mA
BL20-2A0-1(0/4...20MA) < 50mA
BL20-2A0-U(-10/0...+10VDC) < 50 mA
BL20-2DO-R-NC <20mA
BL20-2DO-R-NO <20mA
BL20-2DO-R-CO <20mA
BL20-1CNT-24VDC <50 mA (when load current = 0)
BL20-2RFID-S < 100 mA (when load current = 0)
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11.3

2020/09

Modules Power supply Nominal current consumption
BL20-E-4I0L 80 mA
BL20-E-4I0L-10 80 mA

Power Loss of the Modules

Modules

Gateway

Power loss (typical)

BL20-BR-24VDC-D

BL20-PF-24VDC-D

BL20-PF-120/230VAC-D

BL20-2DI-24VDC-P 0.7 W
BL20-2DI-24VDC-N 0.7 W
BL20-2DI-120/230VAC <1W
BL20-4DI-24VDC-P <1W
BL20-4DI-24VDC-N <1W
BL20-16DI-24VDC-P <25W
BL20-32DI-24VDC-P <42W
BL20-1AI-1(0/4...20MA) <1W
BL20-2Al-1(0/4...20MA) <1W
BL20-1AI-U(-10/0...4+10VDC) <1W
BL20-2AI-U(-10/0...+10VDC) <1TW
BL20-2AI-PT/NI-2/3 <1TW
BL20-2AI-THERMO-PI W
BL20-2D0O-24VDC-0.5A-P W
BL20-2D0O-24VDC-0.5A-N 1w
BL20-2DO-24VDC-2A-P 1w
BL20-4D0O-24VDC-0.5A-P <1W
BL20-16D0O-24VDC-0.5A-P <4W
BL20-2D0O-120/230VAC-0.5A <1W
BL20-1AO-1(0/4...20MA) <1W
BL20-2A0-1(0/4...20MA) <1W
BL20-2A0-U(-10/0...+10VDC) <1W
BL20-2DO-R-NC 1w
BL20-2DO-R-NO 1w
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Modules Power loss (typical)
BL20-2DO-R-CO 1w
BL20-1CNT-24VDC 1.3W
BL20-2RFID-S <1TW
BL20-E-4I0L <2W
BL20-E-4I0L-10 <2W
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